us. G/mvv\. gvr’\ol Contoo.

_ANNUAL REPORT, 157\ /’ 12

Or THE

CHIEF SIGNAL-OFFICER

TO

THE SECRETAR '
LIBRARY

o 1. AUG 162000

Nmmm
.U.8. Dept. of COMMEe
THE YEAR 1872.

e G 1%~ ? {;Sltﬂz

,(oow;_

WASHINGTON:
GOVERNMENT PRINTING OFFIOE.
1872.



National Oceanic and Atmospheric
Administration

Annual Report of the Chief Signal Officer, U.S. Army Signal Corps

ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image, such
as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This document has been imaged through the support of the Climate Database
Modernization Program, NCDC, Asheville, North Carolina. To view the original
document, please, contact the NOAA Central Library in Silver Spring, MD at (301)
713-2607 x124 or www.reference@nodc.noaa.gov.

Lason Systems, Inc.
12200 Kiln Court
Beltsville, MD 20704
September 7, 2004



Blank page retained for pagination



REPORT

or

THE CHIEF SIGNAL-OFFICER.

: WAR DEPARTMENT,
OFFICE OF THE CHIEF S1GNAL OFFICER,
Washington, D. C., October 1, 1872.

S1r: The instruction ot the Army in military sigraling and telegraphy
during the past year has been limited to that had at the Signal School
of Instruction at Fort Whipple, Virginia, the Military Academy at West
Point, and in the Department of the Missouri. .

Irregnlar instruction bas been given by partially instructed officers at
isolated posts in other departments, but it has been of so impertect a
character that it cannot properly be taken into account in summing up
the results of the year's labor. In this connection the Chief Signal-
Ofticer desires to reiterate the views expressed in his annual report of
last year, of the necessity of providing thoroughly instructed ofticers in
the several military departments, who shall bave charge of the dnties of
instruction  connected with the signal-service, in  these departments,
subject to the direction of the Chietf Signal-Officer. Until this plan is
adapted the instruction must necessarily be given without thorough
Bystem or respousibility.

At Fort Whipple the course of study described in previous reports
has been followed Ly such officers of the Army as have been ordered for
instruction during the year, No change has been mmadein the text-books,
except by the addition recently of a work on wilitary telegraphy, pre-
pared under the direction ot this Oftice.

The number of officers instructed and the amount of field-practice had -
by cach are shown in tables 1 and 2 herewith.

The drills of the detachment with arms have been thorough, and have
been cuaretully conducted.

Practice has been had in field telegraphy and in the duties of the
detachment, with the field télegraphic train; but it has been quiteirregu-
lar owing to the want of animals for the train, and uutil recently of
sufficient ground for the train maneuvering. The transter of a portion
of the Arlington reservation to the charge of this office hasremoved the
la.’rtm‘ obistacle. It is hoped that the necessary animals will be soon pro-
vided in order that this important branch ot signal duty may receive
the attention it deserves. Additional impovements inthe several train-
Wagona are contemplated, to increase still more their efficiency.

The duties of the signal-service in the branch of military telegraphy

ave become so recognized in their importance wherever that armies
are: maintained or serve, that the Chiet Signal-Officer does not longer
feel 1t necessary to urge the advantage of a proper organization and
practice of this duty. 1t is by coustant effort only the service of the
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United States will now be able to keep pace with its rapidly improving
progress elsewhere, and, in case of war, to have within itselt the nucleus
on which to develop a military telegraphy tit tor the uses for whicl it will
then be certainly required ; that the knowledge and skill had by the
enables the service to be employed in many ways for the public benetit,
in time of peace, has been sufficiently demonstrated,

A principal duty of the post has been in this year, as in the last, the
drill and instruction of the -observer-sergeants and the assistant ob-
servers, who are here fitted for the intelligent performnance of their
duties. All candidates for either of these positions are selected from
the enlisted men of the signal detachment, for which, after careful ex-
amination, they have been first enlisted as privates, and in the daties of
which they are regularly drilled. The soldiers seeking the positions of
sergeants are required to present satisfactory recommendations as to
conduct and general fitness from the officer in charge of the post, and
to pass a secoud preliminary eduncational examination before they are
placed under especial instruction, Classes are formed, and are supplied
with the standard text-books on military signaling, telegrapby, and
meteorology, and pursue a regular course of study and for recitation as
marked out in.these books. They are taught the practical use of the
various meteorological instraments, forms, &ec., in use at the several
stations of observation, and station-duties generally, so far as they can
be taught with the facilities of the post. They are practiced, at the
same time with the rest of the detachment, in the regular drills and duties
of the service. When a soldier is considered competent as an assistant,
and has been so reported by the instructor at the post, he is ordered, as
vacancies oceur, as an assistaut observer to a station. Here, in addi-
tion to perfecting himselt in the practical details of the duties at the
station, he continues his studies, reciting systematically to the observer-
sergeant in charge. A service of six months in this capacity favorably
reported upon renders an assistant eligible as a candidate tor promotion.
He may then be ordered back to the school to review thoroughly the
whole course of' study and practice, under the direction of the instructor,
and to appear for an examination before a board of officers convened
for the purpose. Passing this examination, he is considered competent
to take charge of a station, and is promoted to the grade of observer-
sergeant as vacancies occur. This course has been followed successfully
during the past year. The fitness of each man has been clearly deter-
mined by this probationary service before his assignment to a responsible
position. The total nuinber of assistants instructed since last report is
seventy-six (76). Thirty-seven (37) assistants have completed the full
course of drills and study, and have passed the required examinationsas
observer-sergeants. The number ot enlisted men examined for the
position of assistant has Leen one hundred and seventy-eight (178),
Fitty per cent. of the applicants have failed to come up to the standard
of examination. (Tables 3 and 4.)

The instruction at Fort Whipple is under the immediate direction of
First Lieutenant C. E. Kilbourne, acting signal-officer and instructor,
who has devoted himself assiduously to the discharge of the duty, and
by whom it has been well conducted. :

Second Lieutenant C. C. Wolcott, acting signal-officer, was in charge
until April 11, 1872, at which date he was succeeded by Lieutenant Kil-
bourne,

The fact that very few men reported for final examination have failed
to pass successfully reflects credit upon both officers, .

The experience of the Office has confirmed the views hitherto expressed,
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that the varied subordinate duties in its charge conld be rendered by no
other class of men s0 successtully as it is by those who, drilled and prac-
ticed as soldiers, continue in its service as non-commissioned officers,
habits of fideliry and prompt obedience, with pride in their especial
organization.  The tests of good qualities, endurance, and capacity
given by military discip'ine arve hard ones, and those who have passed
them approved ravely evidence that they have been defective. The ex-
perience had in the control of themselves and others in the regular and
striet discharge of duty becomes invaluable when the charge of stations
devolves apon either assistants or sergeants.

The board of examiners for assistant observers has consisted nf Bre-
vet Lieutenant Colone! Garrick Mallery and Brevet Captain H. W,
Howgate, acting signal-officers. The board of examination for observer-
sergeants has been counstituted of these otficers with the addition of the
instructor, now First Lieutenant Charles E. Kilbourne, acting signal-
officer,  The sessions of both boards are held at this Ottice, that for
assistants meeting weekly 5 that for observer-sergeants being convened
by order whenever necessary.,

The condition of Fort Whipple has been materially improved since
the date of the last annnal report, by the constraction of a well ap-
pointed hospital, large enough for the present wants ot the command,

The Secretary of War having ordered the construction of new quar-
ters and a mess-hall for the men, a gnavd-house, and a stable at the
post, these buildings are well advanced toward completion, and will be
ready for occupation before the winter season opens.  To obtain suita-
ble space for the erection of these structures it was necessary to derol-
ish a part of the fortifications, and this work has tallen heavily upon
the detachment.  Buildings are now urgently needed for ofticers’ quar-
ters and for purposey of instruction, Those now océupied are both
inconvenient in size and dilapidated beyond repair, and it is recom-
metded that suitable provision be made for the constraction of others
to replace them.  Several changes were made in the immudiate charge
of the post prior to May 28, on which date First Lientenant R. P,
Strong, Fourth United States Artillery, and acting signal ofticer, was
assigned to this duty.  Under bis energetic administration several im-
Portant changes in the mamagement of the post have been made, and
the efficiency ot the detuchment has materially increased.  The impor-
tance ot the proper maintenance of Fort Whipple, well equipped as a
post ot jusiraction, can hardly be estimated. It is here alone, iu the
service of the United States, that either officer or enlisted man can be
thoroughly taught the especial duties ot the signal-service. At no other
post or place is there the time or the facilities for the study and con-
tinued practice to properly qualify the oficer to be an acting signal
officer, nor can enlisted men be elsewhere drilled and practiced in all
the branches of the service.

The worning report of Fort Whipple, on September 30, shows thir-
teen non-commissioved officers and nnety-six privates on duty at that
Post. )

Instructions in military signaling and telegraphy have been given to
a limited extent to the first and second classes of cadets at the Military
Academy at West Point, but the reports received have unot been sufti-
¢lently full to render a detailed report practicable. The recommenda-
tlon made in previous reports, that this duty Le made a special brauch

Ot instruction, with & merit value given to it affecting the standing of

the cadets, is renewed. The fact that during the past year the military

Tepresentatives of soveral foreign governments have made the signal- .
28
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service of the United States Army a matter of especial study shows
the importance attached to this branch of military- science by those
governments, and the necessity of constant work in this country to
keep in advance of progress abroad.

The iustruction in the Department of the Missouri has been regularly
maintained. aud the results show a commendable amount of energy on
the part of the officers who have been in charge. Second Lieutenant V.,
A. Goddard, Sixth United States Cavalry, was assigned to duty- as -
acting signal-officer of the departinent by the gene al commanding,
relieved by the same authority Mareh 27, 1872, and succeeded on that
date by Second Lieutenant Philip Reade, Third United States Infantry,
who still remains in charge. Neither of these officers has been regu-
larly instructed at the school of instruction. Their labors have, how-
ever, been productive of good, by the general dissemination given a
knowledge of the elements of signaling.  In this department twenty-
five officers are reported completely instructed, and eighty-two as
partially instructed during the year, and fifty-nine enlisted men are
reported as completely, and one hundred and fifty-four as partially
instructed during the same period. The reports rendered by Licuten-
ant Reade are regujar in form and promptly rendered, and the work in
this department is in marked contrast to that of other military depart-
wments.

The purchase and issue of such signal equipments as have been
needed in the different.military departments have been made.

In connection with the instruction of the Army in the duties of this
office, reference is made to papers A and B, herewith annexed, which
have been issued in their present form during the year—the former for
the first time, and the latter in a corrected and enlarged form.

DIVISION OF TELEGRAMS AND REPORTS FOR THE BENEFIT OF COM-
MERCE AND AGRICULTURE.

In the division of telegrams and reports for the benefit of commerce
and agriculture, the service has continued upon the general plans and
with the organization minuately explained in the last report. At each
of the principal lake, sea-port, and river eities at which there are sta-
tions, the stations have been maintained during the year. The display
of bulletin reports; of reports at the river stations, giving the rise and
fall of the principal rivers; of the large weatber maps, showing Dby
changing symbols the meteoric changes at the different reports; and
finally, at designated stations, the exbibition of day or night signals on
occasious of supposed especial danger, have been regularly made. The
reports have beeu lessened at some points by embarrassments beyoud
the control of the Office.

The following is a detailed account of the opefatiohs of each station
from which reports bave been had during the year ending September
30, 1872

ALPENA, MICHIGAN,

The office is on the second floor of a three-story brick building at the
corner of IMetcher and Dock streets, and is near the telegraph office
from which the reports are sent. The roof of the building occeupied is
flat and covered with tin, and affords a good exposure for the wind-
vane, anemoineter, and rain-gauge.
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The station was opened on the morning of September 10, 1872, since
which date reports have been transmitted to Detroit, from which place
they are sent to Washington, and distributed to the prineipal lake
ports. The station is in charge of Sergeant F. P, Bayes, and is sup-
plied with a full set of standard instruments, all of which are in good
condition.

Latitade of station.......... o o e 45% 05/
Longitude of station...... e e e i, 830 30/
Elevation of barometer above sea-level...........oooo...... 616 feet.

The instrument shelter is built in aceordance with the authorized plan
of the Office, und projects from a window on the cast side of the room.
A northern exposure could not be had.

No reports ure received at this station, and consequently no bulletins
are issued.

AUGUSTA, GEORGIA.
[Latitude, 33° 28'; longitude, 81¢ 53]

The office at this station was removed, May 1, to the third fidor of a
large Luilding on the corner of Broad and Mclntosh streets. The re-
moval was made upon the recommendation of the meteorological commit-
tee of the Board of Trade, to secure more room for the performance of
the observer’s duties, and to get a better location and exposure for the-
instruments. The station is provided with a large wind-vane of the
standard Signal-Office pattern, and one of Gibbon’s self-registering
attachment to the Robinson anemometer, in addition to the usual sup-
ply of standard instruments. The shelter projeets from a window, and
is well arranged.

Sergeant James R. Allen wus relieved from the charge of the station
October 7, 1871, by Sergeant Nathan D. Lane, who still remains, and is
assisted by Private Frank Mangels. Both men are favorably mentioned
by the officer who inspected the station in March, 1872.

Full reports trom all stations were received here, and bulletins issued
regularly, until June 30, 1872.  Since that date the only reports received
have been those from the Western Gulf stations and Shreveport. Copies
of these are regularly furnished the loeal press, and selections from them
published. The probabilities issued from the central office in Washing-
ten, in the afternoon of each day, are received and published in the

- norning papers of the day following. During the year ending Septem-
ber 30, 1872, two thousand nine hund-ed and ninety-two bulletins have
been issued, and nine hundred and four reports furnished to the press.
All station reports have been forwarded with regularity and in satisfae-
tory shape.

The following table shows the meteorological condition of the station
during the year:

|
. Mean bar- | Mean ther- | Total rain- o .
Year, Month. ometer. || omoter. fall. Provailing wind.
S !
» i Inches.
1871..| October............ 30. 005 66 1. 62 | Southeast.
November ..... ... 30, 090 54 7.78 | West.,
Decomber ..... ... 30. 230 47 4.98 | Northwest,
1872..| Jnnnary ... ... 30. 160 41 5.20 | Northwest,
February.... ...... 30. 000 | 46 5.87 | West,
1



8 REPORT OF THE CHIEF SIGNAL-OFFICER.

Mean bar- | Mean ther- | Totyl rain- . :
Year. Month. omotor. mometer. fall. Prevailing wind.
Inches.
1872.. March..... ........ 30. 090 50 10,83 | Northwest.
Apriloooooo ool 30. 100 66 2,95 | South,
May. oo oot 30. 03 74 5.46 | West,
June.ooooo oo 30. 04 7 4.77 ; Sontheast.
July ... ..o .ol 30.05 ¥l 6,87 | South,
Angast ..oo...oo.. 30,07 80 4.10 | East.
September.... . ..., 30. U8 70 1.33 ;. West,
Aunual mean.. .. 30. 089 63.3 | 61.75 f West,

BALTIMORE, MARYLAND.
[Latitude, 39° 18'; longitude, 76° 36".]

The location of the office at this station has remained unchanged
since the date of last annual report, nor lras any esseutial change been
made in the exposure of instruments, or in instrument shelter. The
anemometer has been provided with the standard self 1egistering attach-
ment, and is elevated upon the telescopicrod devised at the central office,
to secure a proper exposure of the instrument and to free it tromn the
influence of surrounding objects.

. Fall reports were received from all stations, and maps and bLulleting
issued regularly, until June 30, 1872, From that date until Angust 21
no reports were received, and the only work done at the station was the
transmission of the local observations directly to Washington.  On
Auguast 21 the circnit system was again resumed, and full reports re-
ceived and published in bulletin form. Maps to the number of thirty
daily are sent from the central office, and are distributed at 2 o’clock
each afternoon. During the year four thousand one hundred and ninety-
nine maps aud three thousand one hundred and thirty-five bulletins
have Leen issued, and three thousand two hundred and seveuty reports
furnished to the press. The papers generally publish the synopses Al
probabilities as received throngh the Associated Press, and most ot them
publish a part, at least, of the tabular report. The weekly sumnmary of,
the weather, aund the monthly statements of the runge of instraments,
are also published by the leading papers.

The Board of Trade has appointed a meteorological committee, and its
gecretary, Mr. George U. Porter, bas manifested a decided iuterest in
the service. Nine cautionary signals have been displayed at this station
during the year, five of which were tully Jjustitied.

Sergeant 1. J. Penrod has remained in charge during the year, and
has performed his duties in a mauner satisfactory to this Oifice. All
reports have been forwarded promptly and regularly. Private Wagg,
the assistant at the date of last report, was relieved; December 20, 1371,

-by Private William Theodovius, who remained until ordered in for
promotion, Jualy 9, 1872. Private Otto Schutze is now on duty us
assistant.

The station was inspected April 3, 1872, and reported in good condi-
tion; instruments in tine order, and records neatly kept.
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Meteorological summary.

!

[
| Mean bar- { Mean ther- | Total rain- s .
Year. | Month. i ometor. otmeter. fall. Provailing wind..
! . Inches.

1871..0 October...ue. ... ... ! 30. 150 59 3.11 | Northwest.
November..cooe. ... 30 03 45 3.24 | Northwest.
December.oooo. ... 30, 14 33 1.90 ° Sonthwest.,

1872..| Januwry, oveen. ... 30,09 35 .88 i Northwest.
Frebrmary., coeeeoonn 30,02 36 - 1.46 | Northwest.
Maveh oo .ol 30.06 37 3.06 | Northwost,
Aprilooaooaoaall, 30,09 56 3.06 ; West.,

May ccooeiea il 30,01 68 1.44 | Northwest.
JONo ceeeeieaioaa.. 29, 97 k) 4.16 ;- Sonthwest.
July ool 20,978 81,2 1.68 | Southwest.
Augnst oo oo... 30, 042 79.3 4.59 | Sonthwest,
September oo o.. .. 30. 048 69.5 5.06 | North,
Annual mean.... 30,057 52.2 33.54 | Northwest.
| i

BOSTON, MASSACHUSETTS.
[Latitnde, 40° 20’; longitude, 71° 03.]

The office.at this station remains at 103 Court street, where it was
located at the date of last report.  Fall reports were received from all
stations antil June 30, 1872, and bulletins and maps issued regularly.
Fron that date to August 21 the only reports received were those from
Burlington, Portland, and Mount Washington, which were here trans-
ferred to New York. Since August 21, twenty-two reports have been
received and published daily. Otherreports will be added from time to
time, as the telegraphic facilities increase, :

During the year, three thousand one hundred and twelve maps an
three thousand eight hundred and eighty bulleting have bLeen issued,
aud two thousand two hundred and forty-six press reports furnished to
the daily newspapers. Tabular reports, monthly statements, and
synopses awd probabilities have been published regularly by the press,
and a general interest manifested in the service.

Mr. Gaftield, chairman of the mmeteorological committee of the Board
of Trade, has displayed marked interest in the coudition of the station,
and rendered the office valuable assistance.

The anemometer has been supplied with the telescopie rod for addi-
tional elevation, and also with the standard self-registering attachmnent.
The other instruments remain as at last report, and are in good condi-
tion,  Sergeant H. I3. Cole is still in charge of the station, and has per-
formed his duties to the satisfaction ot this Office, and is favorably
mentioned by the meteorological committee of the Board of ‘I'rade in
their annual veport.  Private Williiin Black has been on duty as assist-
ant since October 23, 1871, and is reported faithtul and intelligent in
‘the performance of his duties. All reports have been forwarded regu-
larly and in proper form, TFourteen cautionary signals have been dis-
Played at this station during the year. In reference to one displayed
November 14, 1871, the report of the meteorological committee of the
Bourd of Trade stuates as follows :

The cantionary flag was displayed at 3,15 p. m., and all vessels regarded the cantion
oud remuined safely in port, exoept the Stur of the East, whose captain ventured out
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and was obliged to put back, the predicted gale coming on with great fury at 12.10
a. m. of the next day. We need not add thut one captain certainly will in future
Lear testimony to the value of the storm-signals, aud will respect them implicitly.

. In another part of the same report the committee make the follow-
ing statement: ‘ ’

Captain Nash, commander of the underwriters’ relief steammboat. told the chair-
man of your committes that he wonld never lgave port with a vessel whoen the
signal-officer predicted a coming dangerous storm or gale of wind. On one occasion,
wlhen thoe uppearance of the sky to a saperficial observer might scem quite threateu-
ing, Captain Nash, desiring to take a stcamer out of port, applied to the sigual-officer
at Portland, and was assured that for twenty-four honrs he would expericncee but light
breezes, and a flurry of snow during the latter part of the time. Perfectly confiding
in the signal-officer, he immediately left the port, procesded for seventeen hours in
almost perfect calm, then experienced the predicted flurry of snow, and reached Lis
destination in safety.

The station was visited by an inspecting officer April 29, 1872, and
found in proper couditiou.

Metcorological summary.

Mean bar- | Mean ther- | Total rain- - o

Yeur. Month. omoter. mometer. fall. Prevailing wind.

Inohes.

1871..} October............ 30. 041 54.2 5,88 | Northwest.
November .... ..... %9, 032 39.8 6.42 | Northwest.
December.... ... .. 30.015 28. 39 3.38 | Northwest.

1872..[ Jannary - .... 29, 938 27.53 2.11 | .Northwest.
February .......... 29. 930 28. 55 2.31 | Northwest.
Mareh ............. 29, 931 26. 40 4,05 | Northwest.

April ..ol 20, 996 46. 31 1,31 | Northwest.

May..oooiiianen 20,917 57.17 3.2 | East.

June c...ee oia.... 29, 930 67.61 4.84 | East. .

8 A1) 24, 950 74.45 4,00 ; Northwest.

Aungust .. .. Lol 30. 003 71.8 10. 68 | West.

September ... ..., 30. 001 63.8 6.04 | Northwest.
Annual mean.... 20, 964 48.8 54,31 | Northwest.

BRECKENRIDGIE, MINNESOTA.

This station was opened April 10, 1872, by Sergeant C. A. Shaw, who
still remains in charge. Reports are gent to Saint Paul, where thoy are
transferred. No reports are received from other stations, and conse-
guently no bulleting or maps are issued. The town is a small one, and
the terminus of a branch of the Northern Pacific Railroad, and the
office is located in a small frame building, where the instruments have a
fair exposure. The instrument shelter is of the standard pattern, and
was made at Saint Paul and shipped to this point.

Latitude of station. ..ot i i ieanenan ..... 46° 16/
Longitude of station..... e et ieeeaeeaaeaaas .. 96° 38
Elevation of barometer above sea-level ........... e . 1,069 feet.

The station is supplied with one barometer, one thermometer, one hy-
grometer, one anemometer, one rain-gauge, and one wind-vane, all of the
standard pattern. .
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Meteorological summary.

| Mcan bar- | Moan ther- | Total rain- N
Year. Mouth. ;&%te;}f ‘ x;;ﬁﬂmf;‘. o }{ul{:l]n Provailing wind,
I Inches.
1872 April Lol 20, 999 3 S Northwest.
May ..ocieeiaaa.., 30, 004 53 4.05 | Southenst.
JUN@. .ot iaaans 29,920 . 65 5.10 | Southenst.
July ccoveiiiienn.. 29.992 67.1 6.01 | Southeast.
Angust .....o...... 30. 023 65.1 1.78 | Southeast,
September .... ... 29, 959 i 58.3 1.18 | Southeast.
Mean for 6 months. 20. 983 | 8.2  18.12* | Southeast.

* For five months.

BUFFALO, NEW YORK.
[ Latitude, 42° 53'; longitude, 78° 55'.]

No change has been made in the location of the office at this station
since the date of the last annual report. Full reports from all other
stations were received until June 30, 1872, and published in the custom-
ary manner in the form of maps, bulletins, and press reports. Owing
to the waut of telegraphic facilities, the transmission of reports to this
station, in common with others on the lakes, was discontinued from
July 1 to September1,1872. During this period the work of the station
was limited to the transmission of the local reports and the transfer of
those received from Canada, which are received here from Toronto. On
the 1st of September the regular service was again resumed, and fifty
reports are now received and published regularly. During the year
five thousand nine hundred and eighty-three bulletins and four t.housan(i
two hundred maps have been issued and distributed, and one thousand
on¢ hundred and ten reports furnished to the press for publication. The
leading newspapers have published regularly the tabular reports, synop-
ses, and probabilities, and weekly and wmonthly statements, and in other
ways shown a desire to assist in the development of the service. The
nmeteorological committee of the Board of Trade has assisted the ob-
server in various ways, and its members manifest a lively interest in the -
work. .

Twenty-five cautionary signals were displayed between October 29,
1871, and September 1, 1872, twenty of which are reported as having:
been fully justiied. Under date of October 30, 1871, the observer
reports:

Several vessels held in port dnring the day, although the wind did not exceed
twenty miles per hour. The signal gave entire satisfuction, and may Le cousidered &
success, °

November 10, 1871.—Sigual for November 10,1871, fully justifiedpand very generally
regarded by mariners. A large number of vessels held in port until signal was lowered;
gave entire satistaction.

November 15, 1871.—An unknown amount of property, and perhaps a great many lives
have Leen suved. The warning was given some fifteen hours before the full violence
of the storm was felt at this station. It was heeded by nll sailors, and no vessels loft
;vllirfrport‘ during its display. The storm wus the most vivlent known on the lakes for

CATR, .

November 24, 1871.—Storm unusually sevore; signal fully justified. No vcssels left
this port durin g its display. .

September 25, 1872—This warning was generally observed; no vessels leaving during
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its display, except one schooner, which left on the morning of the 25th, Lut returned
in a few hours, somewhat dainaged. Among the lake men.it wps regarded as a very

good hit.
September 30, 1872—This cautionary was observed Ly all classes of mariners. No ves-

sels left the harbor during the time it was displayed, althongh ssven were ready to
start on the morning of the 29th of September, and wounld have done so il the signal
bad not been hoisted.  There is uo doubt in the minds of all but that a great many lives
and an immense amount of property were saved by this cautionary sigual, as the gale
wWas very severe.

In his semi-annual report to this office of January 1, 1872, the ob-
server remarks: “Tug captains probably give the weather-reports more
attention than any otler class of marive men, and proved very advanta.
geons to them in calculating where to look for vessels which are due or
in distress.  The press of the city shows every disposition to give the
service publicity, and promote its interests;” and ou July 1, he reports:
“The liveliest interest is now manifested by all classes of citizens in the
service, and the office is thronged daily by visitors, commercial men,
pleasure-seekers, &c., and the weather reports are relicd upon,”  * *  *
“The demand for the reports was so great at the opening ot navigation
that the number used had to be very much increased—the weather maps
taking precedence ot bulleting.,” * #* *  «The display ol cautionary
signals is lauded -in every instance, and po sailor risks his crait on the
lakes while the sigunal is flying.”

Sergeant Allen Buell was in charge of the station until relieved July
17, 1872, by Sergeant Willimi McElroy. Both men have shown them-
selves energetic and well gualified to perform their duties, Private John
Clark was on duty as assistant until Febroary 16, 1872, when he was
replaced by Private Taylor, who still remnains and has given satistaction,
The station was inspected in the latter part of July, and found iu good
condition. ) '

In addition to the instruments named in last report, the station is
provided with a large wind-vane ot the standard pattern, and the tele-
scopic rod and self-registering standard attachments to the auemometer

Meteorological summary.

Mean bar- | Mean ther- | Total rain- i1t "
Year. Month. omueter. OMEGter. fall. Prevailing wind.
Inches.
1871..| October...... ..... 30.014 | 54.3 1. 64 | Southwest.
November ... ...... 29, 997 34.7 3.60 | Northwest.
December...o.. ... 29, 945 27.6 2,50 | West,
1872, January ... ... 29 965 26, 4 1.94 1 West,
February .......... 29, 940 . 25,7 2.21 1 West,
Mavelh coonoonen... 29, 968 27,2 1.30 | West.
April .ol 20, 950 45.7 1. 43 | Southwest.
May oo e 29, 905 54,7 2,23 | Southwest,
June ... ... 29, H94 66,3 3.52 | SBouthwest.
July.cooaeiiiiiaia. 20,834 © o« 73.4 1,66 | West,
ANgust o .oioen e 29, 942 73.3 1. 94 | Svuthwest.
September. ... ... 29. 921 64. 6 4.34 | Southwest.
Annual mean....| 29,942 | 47.8 28,36 | Southwest.
i i

The winds considered dangerous to navigation at t]|f§ station are
those from the northwest, with a velocity of twenty-five miles per hour
and upward, and from the southwest from twenty miles per hour and
upward.
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BURLINGTOX, VERMONT.
[Latitude, 44° 29’; longitude, 73° 11'.]

The location of the office at this station has not Leen changed since
the dute of the last report, nor is a change considered desirable at present.
Reports have been sent tfrom the station without interruption daring the
year, bat since July 1, 1872, none have been returned. Two thousand
and twelve bulletins have been issued. No reports were furnished the
press,

The station was inspected in May, 1872, and the instruments and
office found in good order. A large wind.-vane, of the stundard pattern,
hasbeen added to the instraments on hand at last report.

Sergeant George H. Ellery has remained in charge during the year,
and has forwarded all the reports promptly, and given general satisfac-
tion. :

Owing to the fuct that this is a station of observation and report only,
and does not receive reports from other stations, the eitizens feel less
interest in its operations than they otherwise would. :

Meteorological summary.

|
- Mean bar- | Mean ther- | Total rain- il "
Year. Month, ometer. ’ MOmGLOr full. Prevailing wind.
Inches.

1871..| October............ 30,033 47.7 2,75 | South.

November......... 24, 9v5 6.7 .73 | Northwest.
December..ooo. oo 29, 972 24.5 .78 | South.
1872..| J nuary< ... ...... 24, 934 16,3 .42 | South.
Febroary ...... ..., 20, 905 19. 2 .13 | South.
Mareh oo iall. 29. 840 17.7 .13 1 Sonth.
April ..ol <24, K03 42,7 .73 | South.
May.oooe i caen 29, 900 54.7 3.59 | South.
June .oo... ..o 29, 9u8 G8.0 3466 | South,
July..oooeo el 20, 883 71.8 7.27 | South,
Angust ... ..., 29, 965 70.4 9.70 | South.
September. . ... .. 29. 979 60.8 3,38 | South.
Anpual mean.... 29, 931 43.2 33.27 | South.

CAIRO, ILLINOIS. -
[Latitude, 37° 00’; longitnde, 89° 00.]

The location of the office at this station remains unchanged. Pre-
vious to July 1, 1872, a sufficient number of reports were received to
énable the observer to issue a map each morning, aud the Lulletins three
times daily, but since that date the ouly reports received have been
from the river stations in the afternoon, and but one bulletin is there-
fore issued. The total number of maps issued during the year is one
thousand one hundred and fifty-two; of bLulletins, four thousand one
hpm]red and eighty-eight, and three hundred aud sixty-six reports fur-
hished the press. . :

On the 1st of Jannary the observer began to make regular daily ob-
Servations of the rise and full of the Ohio River, using for that purpose
he guuge coustructed by the United States Engineer Corps. These
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observations have been sent with each regular afternoon telegraphic
report, and distributed with that report to all the principal cities on
the western rivers. i

The station has been inspected twice during the period covered by
this report—once in November, 1871, and again in Augast, 1372, A’
the first inspection several of the instruments were found improperly
located, and suitable changes were made. At the second inspection, the
station was found in good working order.

Sergeant Thomas L. Watson has been in charge daring the year, as-
sisted by Private James M, Watson. Both men are favorably mentioned
for their intelligence by the inspecting officers, and all the telegraphic
reports from the station have been regularly trausmitted; sowme delay
has occurred in forwarding the mail reports.

The anemometer is provided with the standard self-registering attach-
ment, and the small wind-vane on hand at last report has been replaced
by alarge one of the standard pattern.

The inspecting ofticer reports as follows, in reference to the interest
taken in the service: .

The citizens take agreat interest in the weather service, and visit the office and the
laces whero the maps and bulleting are posted daily, when tho reports are received,
‘ho river reports are particularly valuable, and are studied with as much interest and

profit as the market reports,

Meteorological summary.

| | :
Mean bar- | Mean ther- | Total rain- il "
Year. Month. ometer. mometer. fall. Prevailing wind.
Inches.

1871..] October............ 30. 122 60.3 3.581 | Sontheast.
November ..., .... 30. 130 43.9 2.93 | Northeast.
December.......... 30. 230 | 34.5 4.25 | Northwest.

1872..| Jannary ........... 30.270 ! 31.: 1.44 | West,
Febraavy .......... 30. 063 I 37.9 2.26 | North.
March ... ... .. . 30. 150 43. 4 2.02 | Northwest
April oo ... 30. 049 61.4 4,52 | Sontheast.
May ceeccecannnann.. 30, 054 68.7 5.00 | Southwest.,
June...ooo.o...... 30. 042 7.7 1.79 | Southwest,
July covavaiii it 30. 028 79.8 3,45 | Bouth.
Angust ........ P 30. 079 80.2 .19 | Novth.
September ..... ... 30. 061 70.7 2.56 | South.

Annual mean...... 30,107 57.3 34.22 | Southerly.

ELxtracts from obscrver's journal, February 9, 1872.—Slight shock of earthquake be-
tween four and five o’clock a. m., lasting about ten seconds; calm nearly all day with
the exception of light north and west winds.

March 31, 1872.—The winter just passed is generally conceded to have lLeen the
severestin many years at this plice, and has been chiefly distinguished by the remark-
able and continued low stage of water in therivers, and the frequency and severity of
the “ cold snaps” and the backwardness of spriug. The blooming of peach-trecs, just
coming on during the last days of March, took place in the middle of February in the
preceding year, .
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CAPE MAY, NEW JERSEY.
[Latitude, 39°, 00’; longitude, 74° 58'.]

No change has been made in the location of the office at this station,
hor is any considered desirable at present. No reports are received
hgre, the station being used for observation and report and the display
of cautionary signals only. Of the signals, twenty two were displayed .
between October 28, 1871, and September 1, 1872, with satistactory
results. No bulletins, maps, or press reports have been issued. The
station was inspected in April, 1872, and some irregularities in the
Ianner ot keeping and exposing the instruments corrected.

_Sergeant T. F. Townsend remains in charge, and has given satisfae-
tion' by the promptness with which his reports have been forwarded and
the neatness of his official papers. Since July 1, 1872, the midnight
reports have not been forwarded until the succeeding morning, the tel-
egraph office closing Lefore the hour of making the observation. The
transmission of the midnight cautionary signal orders is fromn the same
cause rendered impossible,

Meteorological summary.

o Mean bar- | Meanther- | Total rain- | Prevailing winds.
Year, Month. ' ometor, mometer. fall. &
Tuches.

1871..! October............ 30.15 59 4.91 | Sounth.
November ......... 30. 04 43 6.42 | Northwest.
Decembor.......... .30, 12 30 - 2.90 | Northwest.

1872, Javuary ........... 30. 08 31.5 2.99 [ Northwaest.,
Fobruary .......... 30,01 31.7 2.99 | Northwest.
Mareh ... ......... 30. 034 36.1 6.61 | Northwest.
April Looaoaiall, 30. 070 48 .92 | South.

May . covevianiaans, 29, 985 59. 1 1.560 | South.
June........oi... 30. 000 66. 8 2.15 | South.
July oo e : 29, 930 75.1 3.27 | Sonth.
August ... ... 30, 047 73.1 3.09 | Sonth.
September ......... ' 30. 046 67.4 4.51 | Northwest.
Apnual mean...... 30. 047 51.8 42,26 | Northwest and
south.

CHARLESTON, SOUTH CAROLINA.
[Lutitude, 320 45'; longitude, 79° 57.]

The location of the office at this station remains unchanged. Full
Teports from all stations were received here until June 30, 1872, when
their transmission was discountinued, owing to the want of proper tel-
€graphie facilities. The reports from this station have been sent with-
out interruption to the central office. During the year two thousand
Seven bundred and ninety-seven Dbulleting have been issued, and five
hu})dred and eighty-six reports furnished to the press. No maps were
Drinted at this station. The atternoon synopses and probabilities is the
only one received here, and is printed in the morning papers of the suc-
ceeding day. The monthly sumimaries are published regularly. During
the year four cautionary signals were displayed, two of which were fully
Justified, and the others partially so.
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The station was inspected for the first time in"July, and found to be
in good general condition, Some slight irregularities in the exposure
and care of instruments, and in the manner of keeping official records,
were noted and corrected. This station is supplied with the large
standard wind-vane, and with the telescopic rod and stapdard self-
registering attachment for the anemometer.

Sergeant J. I3. Evans remains in charge and has performed his daties
satisfactorily. The inspecting officer remarks in his report upon the
station :

The sergeant in charge is a faithful and intelligent man, and very zenlons in the
per formance of his dutms, with which he seems thmmlghlv ae qlhllllh'(] Tha station
generally is in better working order than any I have visited.  Both he and his nssist-

ant are spoken of' in high terms by the prosidents of the Board of Trade and Chamber of
Comumerce, and by the memboers of the moteorological connmittees.

Private J. O’Dowd was on daty as assistant until called in for pro-
motion, April 22, 1872. He was succeeded by Private Sidney Powell,
who still remains.  In reference to the interest felt by the citizens in the
service, theinspecting officer says :

; The cotton interested portion of the community, ]’)(‘lh‘lpﬁl more than any other class,
sXake ospecial interest in the reports.  Mr, Ottin, a Imulnw cotton-broker, states that he
has been governed to a great oxtent in his investiments by the weather roports.  Mr.
Trenlm]m, ex-president of the Board of Trade, states that thers is & general demand
among cotton-growers for more stations in their respective distriets, fo the snd that,
it pmsih]u, the laws which govorn'the local rain-storms in those pavts might bo more
fully comprehonded, and the character and approach of su-h storms, w. nich groutly
influence the season, foretold with more cortainty.  The agrienlinral, even more than
the mercantile, pupu]utluu in this section is interested in the state of the weather.

Meteorological summary.

Mean bar- | Meanther- | Total rain- il +
Year. Month. ometer. Inometer. full. Provailing wind.
Inches.
1871..| October............ 30. 130 69 4,76 | Northeast.
November ......... 30. 06 59 4,09 | Northeast.
December.......... 30.19 49 3. 67 | Southwest.
1872.. January ........... 30. 13 45 - 3.78 ), Northwest.
Fobruary .......... 29, 994 48.5 5.13 | Northwest.
Maveh ..o ... 30.070 51 9.78 | Sonthwest,
April ool 30. 11t 65. 6 2.46 | East.
May covoenvenann o 30, 023 74.9 ~ 6,30 | Sonthweat.
June. ... ool 30. 045 79.7 1. 87 | Southwest.
July il 30, 056 84.1 2.30 | Sonthwest.
Angnst ... ...l ... 30. 055 81.3 7.81 | Sonth,
September ......... 30. 05: 77.8 7.88 | Boutliwest,
Annual mean...... 30.076 65.5 54,83 | Southwest.

CHEYENNE, WYOMING TERRITORY.
[Latitude, 41° 12 /; longitude, 104° 42’.]_

The office at this station was removed Febrnary 20, 1872, to the upper
story of the building at the corner of Ferguson and Sixteenth streets,
where it still remains., The shelter projects from a window, and is of
the standard pattern. The exposure of the wind-vane, anemometer, and
rain-gauge, on the roof of the building is good. Reports from ten sta-
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tions were received here, and published in the authorized manner yntil
June 30, 1872, when the failure ot the telegraph compavy to carry out
the plan of the Signal-Oflice caused their suspension.  Arrangements
were made, however, with anotber company to trausmit the reports,
and since September 1, 1872, the same number have been received as
betore the interruption. Reports from Denver and Santa I°6 are received
here and trausterred to Chicago.

_ During the year eight hundred and forty-cight bulletins have been
issued, and one hundred and sixty-two reports furnished the press.

Since January 1 the Cheyenne Leader has published daily a synupsis
of the report immediately precediug the hour of publication.  No maps
are issued at this station. : _

The anemometer is provided with the standard self-registering attaeh-
ment, and a standard wind-vane of the large size is in use.  Sergeant A.
C. Dobbins is still in charge of the station, and has conducted it since
its establishment without an assistant, and without missing a single re-
port. All reports have been forwarded punctually and in creditable form,

Meteoroalogical summary.

. Mean bar | Meanther- | Total ruin- e i1 "
Year. Mouth. ometer. mometer, | full. Prevailing wind.
- | ~
Inches.
1871. .| October.......oo.. 29, 419 46.0 .24 | West.
November ......... 29, 34 24,4 .6 1 Northwest,
December ooeanont. 29,418 PLA) .16 } Weat,
1872..] Junuary coooieenn. . 29, Y29 26, 6 .02 ; Northwest.
, | Fabruary c..oeoeaen 29, 854 3.9 L7 1 West,
Marveh oooooooaen 29, 917 33.0 .38 ! Northwest.
April oo iaaaen. 29, 876 3.3 1.61 | West.
MAay ccoeeccennnnnan. 249. 990 52.0 1.9 | North.
June...eeecaacian. 30, U41 61.5 1.84 : West.
July coeeeceen o 30. 09 64,5 3.90 1 West,
Angust ..o ool 30. 116 6.1 2.05 | West.
September ..o 30, 033 55, 6 1. 03 | Northwest.
Annual mean...... 29, 840 44.2 14.15 | West.

CHICAGO, ILLINOIS.
[ Latitude, 41° 52'; longitude, 87° 35'.]

' The great fire of October 8, 1871, destroyed the oftice nnd instruments
at this station, and it was not until the 14th that a new location was
obtained, with great difficulty, at No. 10 West Randolph street. In
regard to the fire the observer, in his journal for October, 1871, says:

October 16, 1871.—Took possession of new office, No. 10 West Randolpli street, yos-
terduy. Huve been without records from October 8 until to-day, everything official
Juviug been destroyed by the great tive, October 8 and 9. Tho observation at 10.53 p. g,
October 8, was taken and-trsusmittod us nsual. At half past 9 au alurm of five was
Thng,  There hud been a very large firo the preceding night, which was subdned with
difficulty. {The wenther was tutensely dry, and the wind biowing from the south-sonth-
west with i Tetocity of nbout twenty miles per hour. Accordingly, when by 10 o'¢lock p.
M. the fire had inoreased instead of diminishing, muny people tnrned ont to.seo it, not
from alutm, but simply for the snke of the spectuole. Al 10.30 the fire was still con-
fined to two blocks, with n strong hold of ouly oue. The fivewen at this time svelued
to have a fuic chance of checking it, still the buruiug wes so great as to enable oue, by



18 REPORT OF THE CHIEF SIGNAL-QOFFICER.

the light of it, to read the time on the city clock, one-and-n-half miles distant. . The
wind was carrying the sparks right through the center of the city, the line lying only
two blocks west of the city hall. Still no oune felt alarmed, eXeept'those in the imme-
diate vicinity. 1 myself was present, and had seen the much larger five of the pro-
ceding night checked Ly the river. By 12 p. m. the fire had increased considorably in
area and intensity; but as the wind was sonth-sonthwest, and tho river ran doe north
and south, there secmed as yet bug little danger for anything beyond the river. Hith-
erto the fire had been propagated, and with no great veloeity, merely by contact with
the flames, but toward 1 .a. m. the heat of the fire had become so intense as greatly
to iverease the power of the wind in the immediate neighborhood of the tlamos,  This
was especially tho case on the east aud west of the fire toward the front, the wind
blowing straight toward the fire in all directions. Within forty yavds of the blaze 1
estimated the wind blowing from the east toward it at thivty miles per hour, This
caused a decided whirling motion in the column of flume nod smoke, whieh was
contrary to the haunds of a watch. :

“Blazing pieces of timber of considerable sizo were now whirled aloft, and carried to
‘the north-uortheast, starting new fires as they fell.  These now fires being in tho line
of the smoke were invisible to those at thy old fire. One of the fires way on the east
side of the river, ouly a fuw blocks from the court-house. By 2 o’clock the conrt-houso,
with all the beautiful buildings around it, was in flames.  Tho conflagration was now
proceeding in the line of the wind as fast as a man could watk, By 3 a.m. the water-
works, two miles to the northeast of the court-louse, were burned.  The city having
heen thus divided in two by a sheet of flame, the fire continued to work its way more
Jeisurely to the east and west at right angles to the wind, as well as vight in the tooth
of it. The fire on the night of the 7th alone saved the West Division. It had burned
two blocks in breadth down the west side of the river. The fire on the 3th originated
only a few blocks furthersouth, hence it conld not progress north for wint of material.
On the east side of the river, in the south division, the fire continned to work toward
the enst; this it did with the greatest rapidity at the southern limit of the conflagra-
tion, becanse there the unburied houses broke the wind, and caused a back enrrent at
the base of the buildings. Assoon as the fire had thus got a new swath of honses be-
fore it, and the wind behingd ity away it went tearing, thus sadly surprising. wany who
were congratulating themselves becanse the fivst rush of flame Jud spared then.

The Tribune people thought the strength of theiv building had saved them, becanse
it Juy at the extremity of one of the swaths. The next one took it. In the north
division the first rush of the fire reached the lake, and then worked its way westward
to the river. This it did not accomplish before 12 noon on the 9th.  The wind had by
9 a. m: increased to perhaps tweuty-five miles per honr, at the distance of three miles .
to the southwest of the fire. In the immediate vicinity of if, and especiallyin the
streets running east and west, it was blowing with the force of o hurricanc, lifting up
on the north side whole bnrning wooden buildings and pitching them on the tops of
others. The wind, blowing in all directions toward tho five, confused soms people in
their endeavors to escape, This also eaused the five to progress along the tops of the
buildings before the wind, and along the Lases against the wind. The heat was in-
tense. The buildings in frout and at the sides of the fire began first to smoké from the
heat radiating from the barning. Then, in many cases, without waiting for a tongue
of flame to touch them, they would all at once burst into a blaze. T'o talk of five-propf
baildings in the midst of such a furnace is ubsurd.  Stecl was melted in innumergbje
enses, and stones aud brick were burned to powder. e

The firemen at (ivat endeavored to check the fire in front. As soon as the fire had ™
Zathered in force this was not even to be thought of 5 not & single drop of water could
reach thoe tire. The wind swept it aloft ; besides, the firemon had to lookout.« Several
of the engines which went to the front at first got burnt; others made futile efforts
along the side of the fire, playing at right-augles to the wind. The fire ato in behind
them, aud they had to run. Isaw several engines beforo the water stopped, doing
hothing. At length they saw what they could do, and confined thenselves to thut.
Letting the tiro have free scops to the norfh and oust, they endeavored to proveut it
from spreading south ugainst the wind. In this they succeeded, cutting it off just as
it was preparing to lay hold of immense piles of lamber which layalong tho river.
This was done about 3 a. m. Monday. The efforts of the firemen, fnmed for want of
water, were ably seconded by gunpowder in the forenoon in the southern division,
The sume agent had Leen employed to check the northward progress of the fire, but 1
vain. Toward noon the furthber progress of the fire southward was tbus checked. In
the northern division it had reached its limits sbous the same time, having burng
overything that would burn, out as far as Lincoln Park, about four miles irom the
court-house.

The loss of lifo was greatest along thepath of the first rush of fire ; it came sosuddon
and unexpected. Only thoss wlo died in the streets have been recovered. The very !
bones of tliose who were in the buildings wonld be burned.

'he observution-office layTight in the path along which the couflagration mowed
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its first swath, from the southwest through the center of the city to the northwest., I
went to the scene of the fire between 10 and 11 p. m., and did not think of the danger
until too Jate. Kaufman was on duty, and saved the most valuable of the instruments,
but only for a time. He carricd them to his lodgings, which lay nearer the lake, and
returned to find all the buildings around the office in a blaze. Thinking himself safe,
hie went back to his lodgings and went to sleep, and awoke in timo to find the flames
just upon him. Snatching bis trnuk, he escaped to the lnke. Many trunks were lying
there in flames, and he pitehed his into the water. It might have boen possible to
have suved evorything by procuring a vebicle at fivst ; but vehicles were scareely to be
bad. A jeweler, ouly a block from the observation-oftice, is said to havo offered a thou-
sand dollars for one in vain.

At 10 a. m. Monday I endeavored to find a telegraph-office, but could not; neither
conld I find a post-office. I wrote a letter and posted it in a lottor-box. Iinrly on the
10th [ met an operator, who informed me where to find the telegraph-office ; sent oft' a
message, and left my address both at the post-office and tolegraph-office ; everything
in contusion, and something like the fubled *state of nature” introducoed. Citizons
attacked with a supposititious incendiary mania; daugerous to go behind a house for .
any purpose. Found Kanfman. .

Oun the 11th, waited ; Sergeant Downes arrived.

On the 12th, found Sergeant Downes; reports sent in the afternoon. .

On the 13th, endeavored to tind a room of soine sort; fonnd that the price of rooms
Liad trebled and quadrupled, especially in honses of any pretonsion..

n the 4th there was a considerable rain-full, perhinps an ineh ; still continuel in
senreh after an office.  An idea of the dearth of rooms may be obtainod from the fact that
when we sought to rent a room in Briggs’ House, which has a very suitable roof, the
proprietor informed us that he wonld be very happy to accommodate usg, but that in
the smallest of his rooms he had six porsons sleeping at fonr dollars a head.  Finally,
for lnck of & better, rented present office, No. 10 West Randolph street.

To-day, the 16th, the observations have been taken as nsual, all except the velocity
of the wind. We have no watehos, aud have songht in vain to procure a sand-gluss.

October 17.—The sceretary of the bonrd of trude desires that the reports be bulletined
as usual in the extemporized hall.

October 18.—Professor Lapham and Colonel Stone to-day visited the office. Colonel
Stone, in flecing from the fire, hud his blanket burned ou his back. Professor Lapbam
promised a table of corrections.

October 20.—OUbtuined a table of barometrical corrections for altitude from Professor
Lapham.

October 23.—Commenced bulletining as usual. Thoe Board of Trade meets in a low
Lall, hastily prepared; it is exceedingly crowded.

Instruments were sent from the central office immediately upon re-
ceipt of the telegraphic announcement of the disaster, but did not reach
the observer until the 12th, upon which date reports were resnned and
continned without further jnterruption, so far as sending was concerned,
although it was some days afterward Lefore full reports were received
regularly, owing to the crowded condition of the telegraph lines leading
“into the city. A flagistaff for the display of cautionary signals was

erected with as little delay as practicable, and a new printing-press for
the issue of weather-maps sent from New York. The ofiice was removed
~Juue 11, 1872, to No. 80 South Market street, where a room was leased
for one year, with the privilege of renewal, The location was as good
as could be obtained in view of the unsettled condition of atfairs
in-the city at the time of its occupation, bat recent changes in the tele-

graphic arrangements of the office have rendered it unsuitable, and a
removal will be necessary at an early date. The present cxposure of
instruments on the roof is excellent, and the location is & favorable one
for the display of signals. The large wind-vane, rain-gauge, and ane-
Jnometer are oh the roof, the latter instrument being olevated on a tele-
scopic rod, and provided with the standard self-registering attachment.
The instrument-shelter is of the standard pattern, and projects from &
window facing the north, and contains a full supply of instruments.
Durmg the year there have been issued four thousand six hundred and
five bulleting, and seven thousand eight hundred and fifty-four maps,
and five thousand and twenty-three reports have been turnished to the



20 REPORT OF TIIE CHIEF SIGNAL-OFFICER.

press. Previous to the fire, the leading papers pnblished full tabalar
reports, but since that time they only appear occasionally.

The probabilities appear vegularly when received; bitt, nnfortanately,
the midmght ones are sent very irregnlarly from New York, and the
morning papers are compelled to use those issued the previous after-
noon. Full reports were received here until June 30, 18725 from that
date until July 20, 1372, the only ones received were those from the
west, northwest, and southwest, which were ollected here and trans.
ferred to the central office, pie New York. From July 29, 1372, until Sep-
tember 1, full reports trom all stations weve received at widunight, New
York sending all not obtained from other souvces, and the muap was
printed during the night, containing, in addition to the reports in tull,
the afternoon probabilities of the previous day. This map was reuly

" for issue at daylight, and was distributed freely throughout the prinei-
pal Pusiness portions of the city.  Since September 1, full reports are
received three times each day, but the morning ones come in so late that
the publication of the midoight map is continued,  As soon ax the
change to the morning issae can Le made without prejudice to the publie
interests it will be done.

The station was inspected in Angust, and oftice and instruments found
in good condition.  The inspector reports that the observer in charge,
Sergeant Theodore Mosher, is ¢“an intelligent man, and a zealons and
experienced observer” e took charge ot the station Jaly 17, 1872,
relieving Sergeant Mackintosh, transferved to Cleveland on that date.
At present there ave three assistants on duty there, the nature ad
amount of work done requiring that number.  The reports are received
at fonr different telagraph-oftices, widely separated trom each other, and
their collection from these offices is a work of mneh difficulty, and at
night not wholly free from personal risk.  Arrangements are in progress
tor the consolidation of the several telegraphi-oftices, so far as United
Stutes business is coneerned, and it is hoped they will prove successtul

Twenty-nine cautionary signals were displayed at this station from
October 29, 1871, to September 1, 1572, twenty of which are reported as
fully justified. As to known benetits or injury to commercial or other
interests resulting .rom the display of signals, the observer at this point
reports as follows:

November 13, 1371.—S8everal ships staid in harbor and ascapued the gale.

November 18, 1871, —Many vesscls staid in harbor; even persons delayed visits to

distant points. ) )
November 28, 1871.—A large number of vessels remained in port. The signal was

justified by the heavy sea and the entd. .

April 11, 1872.—A severe storm which wrecked several vessels Clicago-bound; ves-
soly in this port did not put out. . .

April 29, 1872.—A nnmber of vessels delayved their departnre,

September 28, 1872.—This storn is said to have heen one of the most severe ever ex-
pericnerd on Luke Michignn. The schooner Francis Bleniman, grain-loaded for the
ower Likes, sudeavored, while the signal was flying, to clear the harbor, but stenck
Dot tom, beenme unmanageable, and grounded hard on tho'bar. A tug was seut to her
assistunce, and had a salor washed overboard unfl drowned.

Seplember 30, 1872.—Several vessels delayed their departuve on account of the warn-
ing given. '

The inspecting officer reports that much public interest is manifested
in the service, and that the members of the meteorological committee
have rendered valuab'e assistance in various ways, both before and since
the fire. A desire is expressed by the president of the Board of Trade
to have the office rendered wore easily accessible to the general visitor
than at present, and substantial assistance to accomplish this is promn-
ised at au early date.
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Meteorological summary.

Mean bar- | Mean ther- | Total rain- oers .

Year. Month. ometer. mometer. fll. | Prevailing wind.

Inches.

1871.. Qctober ............ (6 T PN PO
November.......... 30. 099 35 3.62-; Northwest.
December .......... 30. 099 20 3.44 | West-southwest..

1872, ) January ... .... ... 30.108 23.2 .68 | Southwest.
February .... ...... 30. 051 26.3 .84 | Northeust.
March ..o coo.... 30,107 28.3 3.78 | Northwest.
April ..ol ool i 20,983 47.9 3.03 | Southwest.

My ceeceiiinn e | 29.978 56.1 2.76 | North.
June.c.ooeiieaa... : 29. 951 69.5 3.45 | Southwest. -
July cooee i, : 29, 969 72.8 3.09 | Southwest.
August....oooooann. : 30. 030 72.0 2.59 | Southwest.
September -...- .... l 29,912 64.0 6.43 | Southwest.
Mean for 11 months. 30. 026 46,7 33.71 | Southwest.

*Oftice destroyed by fire. No records.

CINCINNATI, OHIO.
[Latitnde, 39° 06’ ; longitude, 84° 30-.]

No change has been made in the location of this office during the:
year, nor is any change considered desirable at present. The stationis
supplied with alarge standard wind-vane and with the telescopic rod and
ssandard self-registering attachment for the anemometer, in addition to
inspruments on hand at last report. A morning edition of the weather-
map was printed and issued regularly until June 30, 1872, when the
issue was suspended on account of the failure to receive a sufficien
number of reports. From that date until August 21, river reports were
received from sixteen stations, each afternoon, and published regularly.
Since August 21, twenty reports have been received three times each
day. - During the exposition, which opened September 3, 1872, a full
midnight report was received from all stations, and a map issued in
time for early distribution each morning, In addition to the detailed
reports, the map contained the midnight probabilities, which were sent
direct from the central office. Reports from the South are transferred
-at this station to Chicago and Washington,

~ Six thousand three hundred and fifty-six bulletins and five thousand
eight hundred and ninety-eight maps have been issued, and two thou-
sand' and sixty-seven reports furnished the press. The newspapers at
this station have taken a lively interest in the service, and have devoted-
a generous amount of space to the publication of reports. While full
reports were received, the Commercial gave each morning a full table
containing the reports of the afternoon and midnight previous. It also
gave the river reports and probabilites regularly. . The Gazette gave
the full midnight report, river report, and probabilities; and the Times
and Chronicle, the morning report and morning probabilities. Since
the interruption of reports in June, these papers have issued the river
reports and probabilities and the monthly statements prepared by the
observer.

. The station was inspected twice during the year, and the office and
Instraments found in good condition. During the last inspection reports
were m3ade by the president of the Board ot Trade and the chairman

S .
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of the meteorological committee affecting the character of the observer,
which led to his immediate relief and ultimate discharge from the ser-
vice. "

Sergeant F. B. Lloyd was in charge until relieved April 3, 1872, wheu
his assistant, Private E. F. Maynard, was promoted to the grade of’ ser-
geant,and placed in charge. Sergeant Maynard has conducted the station
in a satisfactory manner, rendering all reports promptly, and discharg-
ing his duties with marked intelligence and zeal. Two assistants have
been kept permanently at the station, and during the month of Septem-
ber an additional one was supplied, in view of the increased amount of
work required to supply the necessary number of maps and bulletins.
All of them are reported as having performed their duties satisfacto-
rily.

The river reports are regularly made, the observations being made
from the staudard gauge erected by the city at the water-works.

Mr. Davis, the chairman of the meteorological committee of the
Chamber of Commerce, is deeply interested in the service, and gives his
personal attention to the station, with the view of rendering such assist-
ance as may be necessary from time to time.

Meteorological summary.

i ! |
| Mean bar- | Meanther- | Total rain- | v, .1 .
Year. Month. omoter. i Jmometer. fall. Il Prevailing wind.
3
| | "-
! i Inches.

1871..j October.ccceevenn-- | 30.152 | 60 | 1.80 | East-southeast.
November.......... 30.135 48 | 4.18 | Southeast.
December.......... | 30.208 3 3.27 | South-southwest.

1872..0 January., c.ocoon-- 30.218 | 31 .60 | South-southeast.
Febroary.........-. | 30.082 | 36 | 1.67 | East-northeast.
March.........ooncn : 30.149 | 37.6 | 1.47 | South.

Aprile coenciiiiiaann ! 30.0:20 | 57.8 5.14 | Southecast.
Maye oo oe e oo enes ‘ 30.048 67 470 | West.
June. cooenn i eneenn 30.042 7] 3.81 | Southwest.
July....cocveaa - 30,02 80.1 7.01 | Southwest.
Aungust........ ... | 30.092 78.6 2.21 | South.
September... .. 30.072 I| 66.1 1.62 | South.
' .
Avnual mean. . || 30.109 | 55.0 || 37.48 | Soatheast,
1 i

The observer at this station has taken unusual pains in the prepara-
tion of his monthly statements for publication, and has thereby made
them of special value for future reference. ‘

CLEVELAND, OHIO,
[Latitude, 41° 30'; lJongitude, 81° 36'.] -

No change has been made in the location of the office at this station,
nor has it been inspected since the date of last report. The condition
of the instruments and office is reported good by- the observer. The
station is supplied with a large standard wind-vane, and with the tele-
scopic rod and standard self-registering attachment to the anemometer.

¥ull reports from all stations were received and published until June
30, 1872." From that date until September 1, none were received.
Since September 1, fifty-two reports were received, but not with suffi-
cient regularity to make them of value. It is hoped, however, that the
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telegraphic facilities will be increased in a short time, so as to insure
Satistactory work at this station. :

_ During the year, four thousand six hundred and seventy-one bulle-
tins and one thousand five hundred and sixty-five maps have been
1ssued, and three thousand and eighty-three reports furnished the press.
But little use was made of the press reports, as the papers only published
them at rare intervals. All the principal dailies, however, publish the
probabilities when received.

Sergeant Theodore Mosher was in charge of station until transferred
to Chicago, July 17, 1872. He was succeeded by Sergeant James
Mackintosh. Both men bave given entire satisfaction, and haverendered
their reports promptly and neatly. Private Craig, the assistant at date
of last report, was relieved for misconduct, February 12, 1872, and
succeeded by Private E. Moran, who still remains.

Twenty-seven cautionary signals were displayed between October
23, 1871, and September 1, 1872. Upon the result of the several dis-
Plays, the observer reports as follows:

October 30, 1871.—Steamer Benton, Captain McGregor, and several sailing-vessels
relmained in port on account of the signal flying,

November 1, 1871.—Steamer Meteor, Captain Wilson, remained in port until 9 a. m.,
When she went out while the signal was still up, but had to neturn. A number of sail-
Ing-vesyels also remained in on account of the warning.

November 16,1871.—Schooner H. C. Williams, Captain Fuller, saw sigual being hoisted,
but left port. She was obliged to put buck about 7 p.- m,, and in euﬁonvoring to enter
the harbor, struck against tho pier and went down, one of the crew being drowned. A
number of steawmers, schooners, &c., staid in on acccount of the warning given.

1 November 19, 1871.-~Two schooners and one brig remained in port on account of signal
ying.
* December 4, 1871.—Severe storm ; no damage roported.

December 6, 1871.—Very heavy wind, blowing in heavy gusts.

<pril 4, 1872.—The achooners Wanderor and Traveler, which were just leaving port,
Teturned and staid in on account of the warning, aud thus escaped the gale.

The observer reports that he is frequently called upon by sailors and
others for information, and that many of thewm bring aneroid barometers
to his office for adjustment aud comparison.

Meteorological summary.

Year. Montb. Meun bar- | Mean ther- Total rain- | provailing wind.
Inches.

1871..| October............ 30. 04 55.0 .60 | Southeast.
November.......... 30. 03 37.0 2.42 | Northwost.
December.......... 30. 00 206.3 .84 | Southwest.
1872..} January............ 30, 06 25.0 2.00 | Southwest.
February........... 30, 02 25.0 .80 | Northeast.
March.............. 30. 074 8.3 1.30 | Northwest.
April........oiL L. 30. 018 49.3 2.22 | Southeast.
May cooemennmaaona 29, 966 58. 4 3.99 | Southeast.
June..... e 29, 953 69.0 2.68 | Southwest,
July cooviaaia ol 20,968 73.9 6.19 | Northwest.
Augusb....oieaaaa. 30. 029 73.7 4.53 | Northwest.
September . ........ 29, 984 64.9 3. 47 | Southeast.
Annuval mean.... 30. 012 48.8 31.04 | Southerly.

The winds considered dangerous at this station, by sailors, are those
from the northeast, north, and northwest, especially the latter, with a
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“volocity of twenty miles and'upward per hour. Southeasterly winds
are not considered dangerous, unless accompanied by snow and fog.

CORINNE, UTAH.
[Latitude, 41° 30’ ; longitude, 112° 18".]

No change has been made in the location of the office at this station.
Reports from ten stations have been received here, except during the
period from Junpe 30 to September 1, 1872, when the only ones received
were those from Fort Benton and Virginia City, which are regularly
transferred here to Chicago. '

Six hundred and twenty-three bulleting have been issued during the
year, and two hundred and thirty-one reports furnished the local paper.
A large wind-vane has been erected on a substantial platform since last
report; but other than this, the instruments remain the same, and are
reported in good condition.

Sergeant William McElroy was in charge of station until July 17,1872,
when he was transferred to Buffalo, and was succeeded by Sergeant S.
‘W. Beall. All reports have been forwarded promptly and in proper
form, and the duties of the station performed satisfactorily.

Meteorological summary.

Year. Month. bﬁ‘:gg&fﬁ * Lf:;g‘:; ;};:eerr TOt}%ﬁ: ain- Prevatling wind.
l Inches.

1871..] October............ 29. 936 44.0 .35 | North.
November........:- 20, 859 34.4 3.22 | Northoast.
December.......... I 29,944 30.4 4,04 | Southwest,.

1872..| January..........-- 30. 183 26. 6 .70 | North,

February . ’ 30.031 |- 34.5 2.42 | North-northeast.
March ....5g .. -... : 30. 033 40.5 .55 | Northwest.
April...._ 7EL.. ] 29. 945 45.6 1.43 | North.
May eoceiincancnnn , 29. 985 58,4 2.66 | Northwest,:
June.... ... 29, 903 69, 0 .47 | SBouth.
July coooiiaiii . ; 30. 012 /75.0 .11 | North.
August............. 30. 039 72.3 1.04 | North-northwest.
September.......... 30. 073 59.9 .14 | North.

Annual mean... I 30. 003 49.2 17.13 | North.

DAVENPORT, IOWA.
[Latitude, 41° 30’ ; longitude, 90° 36/,

The location of the office has not been changed during the year, nor
is a change considered desirable, as it is in the business center of the
city. Reports from twenty-five stations were received daily until July
1, 1872, TFrom that date nothing was received except the river reports
from sixteen stations each afternoon, until August 21, when a circuit
was arranged from Chicago to Saint Louis, passing through this station,
by which means it was to be supplied regularly with twenty-five reports.
Up to the present date the telegraphic service at the station has been
very unreliable, but there is a reasonable prospect of speedy improve-
ment in this respect.
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During the year two thousand six hundred and five bulletins have
been issued, and six hundred and seventy-five reports furnished the
press. The leading papers publish the river reports, the probabilities,
and the monthly statements regularly, and the tabular reports occasion-
ally. No maps have been issued.

The station has been twice inspected since the date of last annual re-
port, once in December, 1871, and again in August, 1872. At the first
Inspection the office, instruments, and records were found in excellent
condition. At the second one numerous irregularities were discovered
and corrected. '

Sergeant George H. Richmond was in charge of station uutil relieved
on account of ill-health, February 3, 1872. He was succeeded by Ser-
geant D. S. Pullen, who remained until relieved for misconduct, June 8,
1872, and since that date Sergeant Max Marix has been in charge. Re-
ports are now forwarded promptly and neatly. In reference to the
character of the observer, the inspecting officer remarks:

The sergeant in charge of this station is an industrious and steady man, and is well
spoken of by the secretary of the Board of Trade. He has had much to contend with on

account of the bad name the office had obtaived from his immediate predecessor, and
also much back work to do chargeable to the same account.

Private E. Lloyd was the assistant until called in for promotion, Feb-
ruary 10, 1872. Two other men were sent and relieved in rapid succes-
8ion, on account of ill-health. The present assistant, Private W. D.
Wright, has been on duty since June 1, and gives satisfaction.

River reports are made from this station, the gauge used being one
constructed by the United States Engineer Corps. The anemometer is
provided with the standard self-registering attachment. All instru-
ments are reported to be in good condition. A large wind-vane has
been.erected since last report, which indicates the direction of the wind
upon the ceiling of the office-room, in the authorized manner.

Meteorological summary.

. Mean ‘ Mean ther- | Total rain-- . .
Year. Month, baromter. | mometer. fall. | Prevailing wind.
o : : Inches.
1871. .| October .eocen -.... 30. 050 54,4 3.19 | Southwest.
: November .... ..... 30. 132 33.6 3.33 | Last-northeast.
December ...... ... 30.173 20.5 1.61 | West-southwest.
1872. .| January ........... 30,176 23.0 .13 | West-southwest.
February ...... .... 30. 070 7.8 .10 | Northeast.
March.coooo coannn. 30, 120 33.3 1.82 | Northwest.
April ..o aillll. 29, 967 50.9 5.06 | Southwest.
May cooeeriaennann. 29,978 61,5 4. 46 | Northwest.
June 29. 966 73.2 | 3.78 | Southwest.
July ceeeeaaaal ol 29, 982 76.3 1 3.80 | Northwest.
August 30. 051 ; 74.6 8,91 | Southwest.
Septomber ......... 29,978 | 64.6 5.30 | Southwest.
Annual wmean..... - 30. 054 l 49.5 41,49 | Southwest.
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DENVER, COLORADO.

The office is located on G street, near Larimer, in the business part of
the city, bat, as the rent is high, the observer has been ordered to re-
move as soon as a more suitable location can be obtained. The wind-
vane, (small pattern,) anemomweter, and rain-gauge are well-exposed on
the roof of building, and the shelter is of the authorized form. The sta-
tion has not been visited by an inspecting officer, It was established
by Sergeant Henry Fenton, and reports comnmenced November 20, 1871,
and have been sent regularly since that date, with the exception of the
midnight and morning reports since July 1, 1872, delayed on account
of telegraph office being closed.

The station is supplied with one barometer, (Green’s standard,) one
thermometer, one hygrometer, one Robinson ancmometer, one wind-
vane, one rain-gauge, one maximum and one minimum thermometer, all
in good condition, exeept the last-named, which is broken.

During the year one thousand and twenty-six bulletins have been
issued, and one hundred and thirty-five reports furnisheq the press.

Latitude of station .....ooveeieieiiis caiananeinnn 390 44/
Longitude ..........-. S R R 1040 58/
‘Elevation of barometer above sea-level ................... 5, 267 feet,

There is no assistant at the station, and no reports are received from
other stations. .

Meteorological summary.

l Meau IMean ther- | Total rain-

Year. Month. i barometer. | mometer. fall Prevailing wind.
| . _ _ - | — .
i Inches.
1871..| OctOber.. ccce ceeeiioaenecaans A
November .... ...-- 29.706 .| South.
December ... ..... i 29,788 South.
1872..} January ....... .o.. . 30, 027 South.
February ...... .... 29, 801 . . South.
March .oooooo il 29. 959 36.2 1.71 | South.
April cooe ool 29. 880 46.1 2.09 | North.
May «ceceeeenaaaj 30. 009 57.7 3.74 | North.
| June ..oo..aoo... I 30. 049 67.2 2.07 | South.
B 1113 . 30. 101 69. 3 2.69 | South.
August ...oeooonnet 30. 124 69. 8 1,65 ! South.
September. ........ 30. 066 60. 1 1,57 I South.
Mean for 11 months. 29, 964 47.0 16. 29"i South.

* Amount for nine months,

DETROIT, MICHIG AN,
[ Latitude, 42¢ 18 ; longitude, R3° 00".]

No change has been made in the location of the office at this station,
nor is any considered necessary at present. Ifull reports were received
until June 30, 1872, and published in the usual manner. From that
date until September 1 the only reports received were those from Grand
Haven. Since September 1 fifty-two reports have been received three
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times each day when the telegraph-line over which they are transmitted
isin good order. Some irregularities in this respecthave oceurred which,
1t is hoped, time will correct.

During the year seven thousand two hundred and three bulletins and
three thousand two hundred and six maps have been issued, and one
thousand three hundréd and sixty-eight reports furnished the press.
The leading daily papers publish the tabular reports, probabilities, and
monthly statements regularly, and manifest a gratifying interest in the
development of the service.

The station is provided with a large wind-vane and with the tele-
scopic rod and the standard self-registering attachment to the anemo-
meter. The station has not been regularly inspected during the year,
but was visited by an officer and found in excellent condition, with the
records neatly kept and up to date, and instruments well exposed and
cared for.

Twenty-five cautionary siguals have been displayed here since the
date of the last annual report.

Sergeant Allen Buell was relieved October 16, 1871, by Sergeant T.
Mann, who still remains in charge, and has given full satisfaction, by
the manner in which his duties have been performed. Private Mc-
Govern was relieved as assistant April 15, 1872, by Private Stromber-
ger. The report of the number of ‘maps and bulletins issued gives
evidence of the amount of work done and of the energy of the observer.

Reports from Grand Haven and Alpena are transterred here to the
New York circuit.

Meteorological summary.

- I
Year. Month. M::;%t?: - hfﬁﬁz] Jt]:::‘r' 1 otg{ﬁnm- Prevailing wind.
' i
| Inches. .
1871..| October....c...-a.-. 29, 997 55 .69 | Southwest.
November ...... ... 30. 040 33 2.76 | Northwest.
1 December.......... 20. 990 23 1.88 | West.
1872..| January ...--.. ... 30. 040 - 23 1. 05 | Southwest.
February ...cc.---. . 30,020 23 .69 | Northwest.
March ccnvvenennan. . 30,054 25.6 1.22 | West.
J.N) o ) RN 29, 976 46.8 2.16 | East.
May.caoer comenunnn 29, 936 56, 8 5.64 | West.
June ...... ... PR 20. 923 68.3 2.85 | Southwest.
July. oot iennannas 29, 920 2.8 2.63 | Bouthwest.
Angust ... ooaon-. ! 29, 990 71.6 2.60 | Bouthwest.
Septewber c.....-.. 29, 944 62.6 3.84 | Bonthwest.
Annual mean..... 29. 986 46. 8 28,00 | SBouthwest.

DU LUTH, MINNESOTA.
[Latitude, 46° 48'; longitude, 92° 06'.]

The office remains, as at last report, in Edmund’s Block. The only
reports received are those from Saint Paunl. Light hundred and fifteen
bulletins have been issued and seven hundred and fifty-five reports
furnished the press. ) :

The station is supplied with a large standard wind-vane and with the
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telescopic rod and the standard self-registering attachment to the anemo-
meter. The necessary apparatus for displaying cautionary siguals was
furnished the station in May, 1872, but up to this'date only two signals
have been ordered.

Sergeant A. B, Williams was in charge of station until June 1, 1872,
when he was relieved by Sergeant John Dascomb.

From July 1 to September 16, 1872, morning and midnight reports
were sent very irregularly, as the telegraph-office was seldom open at
the hours for reporting. Since September 16, arrangements have been
made by which this difficulty is removed, and these important reports
will be received hereafter with greater regularity, it is hoped.

Meteorological summary.

| Mean bar- { Mean ther- | Total rain- - .
Year. Month. omoter. mometer. fall. Prevailing wind.
|
- I — | N i S F
: Inches.

1871..1 October.. oo .o..- i 29. 930 45.0 4,19 : Northwest.
November ...... ... ' 30.113 28.0 1.47 ; Northwest.
December.... .....-| 30. 069 7.7 2.05 | Southwest.

1872_.| Junuary ........... | 30. 061 13.4 .86 | Southwest.
Febroary ......... | 20. 929 18.2 .46 : Northeast.
March ...l .. 30. 117 18,7 .85 | Northwest.

' April cooiaaa e 29, 916 37.0 1.80 | Northeast.
PMay..coeiieea oo . 29,947 46.4 4.62 ! Northwest.
June.eee ceeean ol 29, 858 59, 6 4.46 | North-northeast.
July cooeen el 29. 891 66. 8 5.83 | North-northeast.
Augnst . oooiiann 20. 932 68.1 2.84 | North-northeast.
September ... .... 29, 849 85.7 5.01 | North-northwest.
Anpual mean..... 29,978 38.7 34,44 | Northeasterly.

The observer, in his semi-annual report of Janunary 1, 1872, says:

Toward the last four months before the close of navigation, very few captains left
the harbor without calling at this office for_information.  They all have perfect confi-
denco in our weather reports and consider them a great benefit to lake navigation.

ESCANABA, MICHIGAN.
[I:ntitude, 46° 36'; longitude, 87° 06'.]

No change has been made in the location of the office at this station
since last report, nor is any considered desirable. Up to January 1, 1872,
reports from ten stations were sent to this station, but, owing to the irreg-
ularity with which they were received, their transmission was discon-
tinued on the date named. Three hundred and one bulletins have been
issued during the year. No cantionary signals have been displayed,
nor press report published, except the monthly statements occasionally.
The station is supplied with a large standard wind-vane and the tele-
scopic rod and the standard seli-registering anemometer attachment.
All the instruments are reported in good condition.

From July 1 until September 16, 1872, the morning and midnight
reports were delayed on account of the telegraph-office being closed at
the hours of report, but since that date this difficulty has been removed.

Sergeant J. N, Martin was in charge of the station until September 4,
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1872, when he was relieved by Sergeant Robert J. Bell. Sergeant Martin
berformed his duties in a manner satisfactory to his superiors, and was
relieved at his own request.

Meteorological summary.

|
Vo Mean bar- : Mean ther- | Total rain- s " .
Year. Month. ometor. | MO6or, Eall Prevailing wind.
: Inches.
1871..| October ... -.... 29,93 | 47.0 2.94 | South.
Novemwber ...... ... 30. 09 32.0 1.94 | Northwest.
December ... ..., 30. 04 11.3 1.41 | West.
1872..| January ........... 30.02 17.0 .90 | West.
" Februnary ......... 30,00 20.0 - 1,19 ;| South.
March .o.ooo.o..... 30, 077 16.2 1.24 | West,
April coooooii 29. 937 36.5 1.50 | South.
May «cceociiannnn. 29, 921 49.8 7.21 | Northeast.
June ..., 29, 564 63.0 2.45 | South.
July . .ooaliilll 29. 918 67.0 7.11 | South.
August ... ...l 29, 977 66,7 2.87 | South.
September ......... 29. 868 57.5 3.97 ; North.
Annual mean.... 29.970 40.3 34,73 | South.

FORT BENTON, MONTANA TERRITORY.

This station was established by Sergeant William T. Slater, and
reports were first made November 25, 1871. Owing to the uucertainty
of telegraphic communication with a location so far removed from the
settled portion of the country, there has been much irregularity in the
transmission of reports, especially since July 1, 1872, as the telegraph-
office has been closed at the hours for sending tlie morning and midnight
reports, and they have been sent at such times as the operator found it
convenient to be at his post. This difficulty has rendered the position
of the observer an uncomfortable one, by cutting him off from regular .
correspondence with his associates, which was possible so long as he
was free to file his reports at the same hours with his widely-scattered
comrades. The office was first located outside of the fort, but that posi-
tion being unsafe, the observer moved within the fort, and still remains
there. All mail-reports have been forwarded regularly and in proper
shape, and the attention to duty of the observer has been uunremitting.
No reports were received here and no bulletins issued or published, the
Station being one of observation and report only. .

It is provided -with a complete set of standard instruments, the wind-
vane used being of the small model. All instruments are reported in
good order. The station has not been inspected since its establishment,
but an officer is now on his way to visit it. '

Latitude of 8tation ... ...cooeivieiiiiiinmiieanns coanns 470 52
Longitude of Station ..........oeevueaenan... PSP 1100 40/
Elevation of barometer above sea-level ... ..ooaeiiiinntn. 2, 674 feet.

No description of office has been furnished. The thanks of the office
are due to the commanding officer and to the post quartermaster for
valuable assistance in fitting up the station.
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Meteorological summary.

| | s -
. - Mean Dar- . Mean tber- | Total rain- | p o . "
Year. Mouth. . ometer. mometer. fall. Prevailing wind.
|
| Incles.
1871.. December . ........ 30.22 7.6 1.30 | Southwest.
1872..| January ....o...-.- ! 30. 09 18.5 .27 | Southwest.
February «.oovne.n-- ! 29.83 . 26.0 .34 ¢ Southwest.
March -\ oeociananns L 20,99 | 36,7 .82 | Southwest.
April cooiiiiaiats | 20,92 43.6 .67 | Southwest.
May . .ooeeveenen-. I 20,98 ! 55.1 .64 | Southwest.
JUne o coceacvennn. | 29. 96 | 63.7 1.14 | Southwest.
July - ceccceciiianns | 30. 024 61.4 4.62 | Southwest.
August .....o..oonn 30. 013 | 65,5 .61 | Southwest.
September ... ....-. ‘ 29. 923 ‘ 55.1 . 1. 82 | Southwest.
Mean for ten mont’s. 29. 995 | 43.3 I 12.23 i Southiwest.

FORT SULLY, DAKOTA TERRITORY.

The office at this station is in the same room as the telegraph-office,
and within the walls of the fort. The shelter is a modification of the
standard form, and the best that could be constructed under the cir-
cumstances. The anemometer and wind-vane (small pattern) are well
exposed on a strong platform on the roof of the office-building, and are
reached by means of a rude stairway or ladder from one window of the
room. The rain-gauge is well exposed on the parade-ground. The
station is supplied with one barometer, one thermometer, one hygrom-
eter, one ma%imum and one minimum thermometer, in additiou to the
instruments mentioned above, and all are reported in good condition.

The station was established by Sergeant George Prender, who still
remains in charge, and who has perforined his duaties in a satisfactory
manner. Reports commenced May 1, 1872, and have been sent as regu-
larly since that time as telegraphic facilities wounld permit. Owing to the
isolated and unprotected condition of the line from Yankton to the
Fort—a distance of two hundred and thirty miles—frequent accidents
occur to interrupt communication, which render the transmission of the
reports unreliable. From July 1 to September 16, 1872, the telegraph-
office was closed at the hours for sending the morning and midnight
reports, which of course increased the difficulty of getting them off.
Since the latter date arrangements have been made to keep the office
open; but little improvement has yet been made in the work of getting
the reports to Omaha, where they are transferred eastward.

Latitude of 8tation. ... -coceercieiirioeeniiiiiiiiee.,
Longitude of station 1000 40/
Elevation of barometer above sea-level.................... 1, 491 feet.

No bulletins have been issued at this station, as no reports from
other stations have been received. . )

General D. S. Stanley, United States Ariny, whose headquarters are at
this fort, has rendered valuable assistance to the office, in providing
shelter for the observer, and has manifested his constant interest in the
gervice.

440 39/
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Meteorological summary.

- N Mean bar- | Mean ther- | Total rain- s .
Year. Month. ometer, mometer. fall. Proevailing wind.
Inches.
1872..| May - ccvnenonnnnnn 29,749 58,3 2.98 | Northwest.
June ...eee vinnaann 29, 646 70.3 2.34 | Southeast.
July..oveeeaaaaa 29,702 73.5 6. 48 | Southeast.
August .......oooo. 29.734 72.2 1.53 | Southeast.
September . ........ 29,714 62. 4 .21 | Northwest.
Mean forfive months. | 29.709 67.3 13.54 | Southeast.

GALVESTON, TEXAS,
[Latitude, 20° 19'; longitude, 94° 46'.]

No change has been made in the location of the office since last report.
Reports from eighteen stations were received here, until July 1, 1872,
when the telegraph company discontinued their transmission, and has
not yet resumed. The reports from the station have been forwarded as
regularly as the telegraphic facilities would permit. Since July 1, the
morning and midnight reports have been delayed by the closing of the
telegraph-office at the proper hours for their transmission.

During the year, two thousand seven hundred and seventeen bulle-
tins have been issued and four hundred and forty reports furnished the
press. The leading papers have published the tabular reports, the
probabilities, when received, and the regular monthly statements fur-
nished by the observer. The station has been twice inspected - during
the year, once in October, 1871, and again in July, 1872, At the time
of the first inspection, the instruments were found badly placed and
the shelter for them poorly constructed. These errors were corrected
at once, and at the time of the second inspection office and instruments
were found in good order, and the latter well exposed and cared for.
The anemometer is provided with the standard self-registering attach-
ment, and the direction of the wind is indicated by a large wind-vane of
the standard pattern. .

Sergeant William Von Hake, who was in charge of the station at the
date of last report, was relieved on account of ill-health, October 2, 1871,
and was succeeded by Sergeant George S. Rowley, who was in turn
relieved and transferred to another station, February 27, 1872. Private
~ McInerney, the assistant at the station, was promoted to the grade of

Sergeant, and placed in charge on the date last named, and still remains,

having given full satisfaction by his management of the station and
Prompt rendition of all reports. He worked the station alone for some
Weeks, when the labor became too arduous for one man, and an assist-
ant was sent from the ceuntral office.
. Sergeant Von Hake died within afew hours after his return to Wash-
Ington, and was buried in the National Cemetery, on Arlington Heights,
With appropriate military honors. He was a hard-working, intelligent
man, and performed his duty zealously and well.

The station is prepared for the display of cautionary signals, but none
have yet been ordered, owing to the want of a sufficient number of re-
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ports from points in the northern and western parts of Texas to afford
a reasonable basis of observation. :

The members of the meteorological committee haxre shown a marked
interest in the-station during the year and havé frequently pointed out
the necessity for a greater number of stations in the State.

The station has been furnished with an enlarged rain-gauge, to pro-
vide for the heavy rains which prevail at certain seasons of the year.

Meteorological summary.

Mean - n ther- in- . :
Year. Month. om et};l.r l;{fgg:é 0‘;,' Togi"ulnl: 4~ | prevailing wind.
Inches. |

1871..| October. . .. ...... 30. 059 72.0 17.81 | East.
November ......... 30.074 ! 60.0 5.67 © North.
Deccember..”.. ...... 30. 200 56.0 2.40 , North.

1872..| Jannary .._......... ! 30. 230 50.0 4.61 . North.
February .......... i 30. 002 55.0 2.27 | Southeast.
March ... oo o.ts 30, 082 61.4 2.77 | Southeast.
April ool ..., 30. 002 71.7 5.96 | Southeust.
May.eooeeianaa... 30. 023 78.1 2.21 | Southeast.
June ...... .- 30. 033 83.0 3.39 | South.
July coooeeeaan .. 30. 039 85.6 .34 ! South.
Angust ... .- 30,043 84.9 2.6G3 : Southeast.
September - . LA 30, 024 82.1 2.33 : Southeast.

Annual mean ....! 30. 068 | 70.0 52.39 | Southeast.

GRAND HAVEN, MICHIGAN.
[Latitude, 43° 05’ ; longitude, 86° 13.]

The office was removed August 17, 1872, to the Cutler House, at the
corner of Washington and Fourth streets, to get a better exposure of
the instruments than could be obtained on the building first selected.
The present exposure of the wind-vane, anemometer, and rain-gauge is
reported by the inspecting officer as excellent. The instrument-shelter
was reported defective in size and position, and a change has been or-
dered so-as to make it conform to the standard. The new shelter will have
a double wall of lattice-work, with a clear space of ten inches between
the walls. The station is provided with a large wind-vane and with
the standard telescopic rod and self-registering anewmowmeter attach-
ments. .

During the year, two thousand six hundred and fourteen bulletins
have been issued and three hundred and five reports furnished the
press, but very few of which have been published. Since July 1, 1872,
1o reports have been received at this station, and the transmission of
the midnight reports from the station bas been delayed on account of
the telegraph-office being closed at that hour. All other reports have
been sent with a fair degree of regularity, except on Sundays, when the
telegraph-office is usually closed. The station has been in charge of
Sergeant Frank F. Wood since its establishment. It was inspected in
September, 1871, and several irregularities in the manner of keeping
the records discovered and corrected, but the main part of the work is
reported to have been satisfactorily performed.
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’l‘wepty-ﬁve cautionary signals have been displayed during the year.

The winds considered dangerous to navigation at this station are re-
ported to be those from the southwest. :

Meteorological mmmdry.

- Mean bar- | Moan ther- | Total rain- - s
Year. Month, ometer. momoter. fall. Prevailing wind.
Inches.

1871..1 October.. ... R 29,995 52.4 1.75 | Southwest.

: November .... ..... 30, 074 33.2 2.33 | East.
December ova..o.... 30. 020 2.7 1.38 | West.

1872..| January ........... 30.012 24.4 1.54 | West.
Febrnary .... ...... 29, 981 21.6 .64 | West,
March ... oo ... 30. 035 24.3 1.64 | West. -
April coooiat PR 29, 933 43.6 2.31 | Southwest.
May cocneeiaaannan 29, 921 52.9 2.94 | Wost.
June.......oooe.... 29, 900 64.6 2.27 | West.
July coveeiiacnnneo. 29,911 69.5 1.46 | South.
August ...oee oe.o.. 29,972 69.5 6.31 | Svuthwest.
September ......... 29. 890 60.8 9.37 | West.

Annual mean.... 29. 970 45.0 33.94 | Weat.

INDIANAPOLIS, INDIANA.
[Latitude, 39° 42 ; longitude, 86° 06'.]

. No change has been made in the location of the office at this station
8ince the date of the last annual report. Reports from thirty stations
. Were received and published here until the suspension of the circuit
8ystem, June 30. Since the resumption of the system, on August 21,
1872, twenty-five reports have been regularly received, but during the
Interval between these dates the station-work was limited to the trans-
Iisgion and record of the local reports alone.

Six thousand and ninety-three bulletins have been issued during the
Year and three thousand and twelve reports furnished the press. The
leading newspapers publish either the whole or a synopsis of the tabular
Teports, as they have space, the local reports in full, and the probabilities
and monthly statements regularly. Maps have not been issued. The
Station is provided with a large standard wind-vane and with the stand-
ard self-registering anemometer attachment.

It has been twice inspected during the year, once in December, 1871,
and again in September, 1872, and the office and instruments found in
good condition on both occasions. Sergeant C. T, R. Wappeunhaus re-
ains in charge, and has given full satisfaction by the regularity and
Promptness with which he has rendered all reports. Both inspecting
officers commend his attention to duty. The assistant, Private D. C.

urphy, is also favorably mentioned.

In reference to the interest manifested in the service at this station,
the observer reports as follows, in his monthly journal abstracts :

January 9, 1872.—A practical use of the tabulated report is also made by the agent
of the Western Union Railroad and Transportation Company, and by other freight
Agents in settling claims of damage to merchandise by rain, &ec., during its transit over

eir railroads.

July 2, 1872.—Several physicians have carefully noted daily, morning and evening,
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the readings of tho barometer, and one assured me that he altered his prescriptions ac-
cordingly, as he believes that changes in atmospheric pressuro have a corresponding
effecteon the state of health of his patients.

Meteoroslogical summary.

i .
Yer| Mo | Mgan buee| Mean thor Totah muin | provaiing v,
I
: ‘ Inches. !

1871..] October..ecceea---. i 30. 053 58.0 | 1.54 | South.
November ... «o..- i 30,065 39.0 | 3.62 ; Northwest.
December ......... - 30, 111 28,0 ! 2.39 ; Southwest.

1872..} January ... ... | 30. 130 26,0 1.17 | Southwest.
February co.-o. oo : 30. 008 30.0 1.41 | Northeast.
Mareh ..oooiaatn : 30. 043 35,0 1.31 | Northwest.
April ool ot | £9. 960 55.0 | 3.26 ! Southeast.
MAY cocececncnanaaat 29, 988 64.0 | 3.22 | West.
JUN€. oot oiinannn 29. 976 74.0 3.28 | Southwest.
July coeeeciannnn. 29,964 | 78.0 | 10.95 ; Southwest.
August ..ol oo - 30. 032 76.0 . 2.69 i Southwest.
September ......... ! 29, 997 67.0 , 2.81 i ‘South.

| B
Annual mean... ! 30. 027 52.5 37.55 | Southwest,

INDIANOLA, TEXAS.

The office is located in Schultz’s Building, on Main street, the principal
business street of the town, within convenient distance of Lthe post and
telegraph oftices. The roof of the building commands the entire bay
and roadstead and the greater part of the town; and the wind-vane
(small pattern,) anemometer, and rain-gauge, being firinly placed upon
an elevated platform on the roof, have an excellent exposure. The
shelter is of the standard pattern, and projects from a window having a
northeastern exposure.

The station was established by Sergeant Edward Lloyd, and began
reposting May 1, 1872. From that date until June 30, 1872, the reports
were forwarded with regularity by the telegraph company, but since
June 30 the telegraph-office has been closed at the times for sending the
morning and midnight reports, and they have been seriously delayed in
consequence. Irequent accidents to the line have also caused the loss
of afternoon reports since the same date.

The station was inspected in July, and the office and instruments
found in good condition. The inspector reports that the observer was
bighly spoken of by the members of the meteorological committee for
his fidelity and close attention to duty. No reports from other stations
are received here, and the only bulletins issued are those of the local
observations. These have been supplied to the ¢ Bulletin,” a weekly
paper, aud regularly published.

Latitude of station .................. - S Y

Longitude of station...... e acaan feretsetiansanean-aea. 960 28/
Elevation of barometer above sea-level..... et ve-ei--o 25 feet
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Meteorological summary.

! .
! Mean bar- | Mean ther- | Totalrain- oy "
Year. Month, omoter. mometer. Full. Provailing wind.
Inches.
1872.. | May . .oooieee oo, 30. 038 77.1 1.08 | Southeast.
June...o........... 30. 023 83.0 .86 | Southeast.
July ...l 30. 037 84.8 1. 49 | Southeust.
Angust ... ... 30. 043 83.4 2.84 | Southeast.
September ...... ... 30. 032 81.5 .81 | Southoeast.
Mean for five mo- .. 130,035 82.0 7.08 | Southeast.
—

JACKSONVILLE, FLORIDA.
[ Latitude, 30° 15; longitude, 82° 00'.]

No change in the location of the station has been made during the
Year. Reports from ten (Gulf and Coast stations were received here until
July 1, 1872, and since which date from those on the Florida coast
alone. TFour thousand one hundred and nineteen bulletins have been
1ssued aund the press regularly supplied. A meteorological committee
has been appointed by the Board of Trade, and its members are unani-
Inous in expressing their desire that the station should receive more
reports, especially from points along the coast. The office is much
visited by people from the North, temporarily stopping in the city, and
Wwho are desirous of knowing the state of the weather at their homes.

The station was inspected in March, and the office and instruments
found in good condition, Sergeant D. A. Daboll has remained in charge
during the year and given full satisfaction. His conduct and close
attention to duty have been commended by the inspecting officer and by
the chairman of the meteorological comwmittee. Private J. H. Marsh
was on daty as assistant until August 9, when he was ordered in for
bromotion, and succeeded by Private Simons. .

The station is provided with the large standard wind-vane and with
the standard telescopic rod and self-registering attachments to the
anemometer. '

Meteorological summary,

—_—

1
1
r Mean bar- | Mean ther- | Totalrain- i "
Year. Month, ! OmOLer. MOmeter. fall. Prevailing wind.
! Inches.
1871..| October............ 30.131 73.5 3.62 | Northeast.
November ....... .. 30. 091 65. 4 3.63 | Northeast.
December.......... 30. 226 55. 4 2.65 | Northwest.
1872 Junnary «-ocen- ... 30.174 5.7 3.44 ! Northwest.
' February «coeov.o.. 29, 993 53.9 2.70 | Southwest.
March coooaiaiaooo. 30. 102 59,1 7.32 | Northeast.
April cooooo ool feeen 30,113 73.5 2.39 | Northoast.
May cocmeveeannnne. 30, 089 78.3 1,25 | Southwest.
June ..... PR 30. 072 8l.0 6.97 | Southwest.
July coooieieaaoa, 30. 089 83.4 2.92 | Southeast.
Aungust .ooov veenen 30. 062 81.4 6. 41 | Northeast.
September ......... 30. 065 77.7 10. 65 | Northeast.
Annual mean.... - 30.101 69.6 53.95 | Northoast.
I
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KEOKUK, IOWA.
[Latitude, 40° 18’; longitude, 91° 1;0'.]

The location of the office remains unchanged since the date of last
report. Reports from twenty-six stations were received here from that
date until July 1 and since August 21, 1872. During the interval the
ouly reports received were those from sixteen river stations each after-
noon, which were sent from Chicago after concentration there.

Three thousand sevenr hundrad and sixty-three bulletins were issued
and seven hundred and twenty reports furnished the press. The news-
papers publish the river reports and the local observations regularly,
and also the probabilities when received. River reports have been made
regularly, the gauge used being constructed in accordance with plans
furnished from the central office. Owing to its improper location it
was ipjured by floating bodies in the river, and isnow out of repair, and
a graduated scale on the pier of the railroad-bridge is used for the read-
ings. The station has been twice inspected during the year, once in De-
cember, 1871, and again in August, 1872. At the first visit several ir-
regularities were discovered in the location and care of instruments and
books; but the office was neatly kept and the observer and his assist-
ant attentive to duty. At the second visit of the inspector the office
was found in good condition, but some change was made in the manner
of caring for the instruments.

Sergeant A. C. Barclay was relieved from charge of the station
for misconduct, November 27, 1871, and was succeeded by Sergeant C.
R. Daw, who still remains. Private Warren was on duty as assistant
until called in for promotion. His successor was relieved for miscon-
duct, August 31, 1872, Private W. O. Bailey is now on duty as
assistant.

In addition to the instruments reported on hand at last report, the
station is supplied with the large standard wind-vane and with the
standard self-registering attachment to the anemometer.

Meteorological sumimnary.

Year. Month. M::fm?: d )flelg;:lg}r Tof%;ﬁflm Prevailing wind.
Inches !

1871..] October............ 29, 997 57.3 5.22 , South.
Noveruber .......... 30. 039 30.5 2.89 | Northwest.
December.......... 30. 095 25. 8 1.46 | Northwest.

1872..) January.. ... ...... 20,117 25, 8 .07 | West.
February....coo.... 29, 964 30. 4 .39 | Southeast.
Mareh ... ... .oo... 30,035 35.0 2.88 | Northwest.
April..___ ... ...... 29. 904 53.9 3.66 : Southwest,
Moy ccooe enaao... 29. 906 64.5 3.70 | West.
June............... 29, 883 75.2 5.81 | South.
July.eoeeinoia il 29, 892 78.6 6.77 | Northwest.
August....... oo 29, 945 77.3 1.97 | Bouth.
September ......_.. 29. 906 8.2 2.26 :Sonth.

Aunual mean.... 29.972 51.9 37.08.) Westerly.
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KEY WEST, FLORIDA. .
{ Latitude, 24° 36 ’; longitude, 81° 48'.]

The office at this station was removed, March 1st, to the Louvre
ouse, on Front street, and is on the third floor. The cupola of the
building is used for the instrument-shelter, and upon its roof the wind-
vane, (large pattern,) anemometer, and rain-gauge are exposed. The
present location is a good one, and well adapted for the display of
Cautionary signals, when it is considered advisable to send them to

18 station. : i
. Three thousand nine hundred and fifty-nine bulletins have been
18sued during the year, and the local observations have been regularly
Published by the newspaper at the station. An inspecting officer vis-
lted thie station in February, 1872, and reported office and instruments
10 good condition. It was upon his suggestion that the location of the
office was changed, and the new one was fitted up under his personal su-
bervision. Theanemometerisprovided with the standard self-registering
attachment. The duties of the station were performed by a citizen from
the death of Sergeant John R. Allen, October 12, 1871, until the arrival
of his successor, Sergeant M. J. Shanefelter, in November. Of the con-
duct, of Sergeant Shanefelter, the inspecting officer remarks: '

Tho sergeant in charge of this station bears a most excellent character in the com-
Munity, and from my own observation I perceive that he is both faithful and zealous
10 the performance of his duties.

Upon the suggestion of an inspector, an assistant was sent to the
Station March 7, 1872. He was relieved for misconduct May 28, 1872,
and was succceded by Private W. A. Chapman, who still remains.

uch valuable assistance to the observer has been rendered by General
R. B, Ayres, commanding, and Lieutenant C. W [Tobbes, quartermaster
of the post at Key West. _

Meteorological summary.

Se— e e ———— B T Tppp— PR . e e e ————
I Mean bar- | Me or- | Total rain- |
Year, Mouth. i }l:;:ll()}t}‘);}r- | 1\11::::;13,1’::' ; 1 oti}‘ll;.uu- | Prevailing wind.
|
1 | | : Inchen,
871..| October............: 29, 980 | £1.0 | 3,95 | Bast.
Novembor.......... | 30, 010 76.0 1.90 | Northeast.
: December-.... ......| 30. 160 71.0 | 3.32 | Northeast.
872._| January ....... .. 30, 120 6.0 1.60 | North.
JFebruary . | 30. 028 68, 0 7.19 | Northeast.
March . .. . 30. 070 73.0 1. 04 | LLast.
April ...l | 30. 056 79.0 .08 | East.
May ool 30. 065 79.8 ; 1.01 | East.
June ... ... 30. 063 "83. 4 ; 2.14 | East.
July.covmni et ‘ 30, 051 83.5 - 6. 92 | Xast.
August ............ ! 30, 025 84.3 ¢ 4.89 | East.
September . ... 20, 937 .R4.1 3.15 | East.
Annual mean.... 30. 054 77.6 36.49 | Last.
\~

4 s
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KNOXVILLE, TENNESSEE.
[Latitude, 35° §6'; longitude, 839 58'.3

No change bas Leen made either in the location of the ofiice at this
station or in the observer in charge. No reports have been received
from other stations since July 1, 1872, previous to which date those
from Lynchburgh were regularly received. No bulletins have been
issued, but one thousand one hundred and forty-eight reports of local
observations have been furnished to the local press and published reg-
ularly. : :

The station has been inspected twice during the year, once in Novem-
Der, 1871, and again in July, 1872, and on both occasions the office and
instruments were found in good condition. The station is provided
with the standard self-registering attachment to the anemometer. Ser-
geant John K. Payne, professor of mathematics at the Kast Tennessee
University, remains in charge, and has rendered all his reports regularly
and in excellent condition. -

Upon the interest manifested by the public in reference to the weather
reports, the observer says:

A very general interest Lias been and is manifested in the weather roports by almost
all classes of citizens—e, g., contractors in «charge of unfinithed buildings wi:ich are
endangered by wind and rain; people contemplating trips to the couutry; men in
charge of brick-yards, when the hack is without roof, (as it usually is;) jobbers send-
ing goods to country merchants by wagons; farwers with some sort of exposed har-
vests; road-builders with loose earth dumped, aud liable to be cut away by water |
uanless protected by ditches; “ committee of arrangement’” on pic-nies ; political meet-
ings, camp-meetings, &c.; ladies who ¢ think of paying calls to-morrow,” &c. All
these classes, and many more, have heen “ observed” to examine the probabilities, and
dorive benefit therefrom.

Meteorological sumamary.

——— TR [P —

|
}
- : Mean bar- | Mean ther- | Total rain-| 5 o .
Year. Montb. ometer. Mometer. fall. LY revailing wind.
, Inches.
1871..| October............ 30, 155 58,0 4,28 | Northwest.
November.......... 30, 100 46.5 2.61 | Northwest.
December.......... 30. 190 37.0 3.27 | Southwest.
1872..] January . .......... 30.183 32,2 2.99 | Northwest.
February .......... 30. 007 39,0 2.24 | Northwest.
March ..ocvveannnn. 30. 080 43.5 3.04 | Northwest.
Apl'il --------------- 30. 055 50.5 3.61 | Northwest.
May .coocmneeennt 30. 029 68.0 2,86 ;| West.
JUD® woeer e ann- 30, 020 73.0 6. 68 | Southwest.
July...oociiieeanns 30. 010 78.0 2.29 | West-NW,
August,....o-.oon- 30, 050 76.2 6.27 | Northeast.
September ......... 30. 060 67.7 3.89 | Northwost.
Annual mean.... 30,078 56. 6 44,03 | Northwest.

LAKE CITY, FLORIDA.
[Latitnde, 30© 06'; longitude, 82° 42'.]

The location of the office has remained unchanged during the yoar:
Until the 1st of July, the reports from ten other stations were reccived{}
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and transferred to Key West and Jacksonville and northward. Since
that date the only transfers made have been reports received from Key
West, Punta Rassa, and Jacksonville. The failure of the telegraph
company, by which communication is effected with Savannah, to keep
its office opeun until the hour for sending the midnight report, has com-
pelled the office to transmit the nine o'clock local observation, and has
prevented any attempt to display cautionary signals on the coast of
Florida. The telegraphic service of the lines running south and east
from Lake City has been performed with regularity, and with as few
interruptions as could be expected, considering the nature of the country
through which the line passes.

No bulletins have been issued during the year. The principal value
of this station consists in the fact of its being the point of transfer be-
tween the land and cable telegraph lines. The station is provided with
the large wind-vane of the standard pattern, and also with the standard
Selfregistering anemometer attachment. The station was inspected
in March, 1872, and the office and instruments found in good condition.

Sergeant J. E. Magruder was in charge until April 15, when he was
transferred to another station, and was succeeded by Sergeant George
McDonald, who was relieved July 31, 1872, by Sergeant J. O’Dowd,
who remains in charge. Private S. W, Beall was on duty as assistant
until April 10, when he was ordered in for promotion, and was suc-
ceeded by Private Jones. '

Meteorological summary.

o I Mean bar- ‘ Mean ther- | Total rain- S "'

Year, | Mouth. ometer. | mometor. fall. Prevailing wind.

! |
) . ‘ Inches.

1871, October...... ...... 30. 044 71.0 5.03 | Northeast.
November ......... 30. 015 63.0 3.99 | North.
December.... ... | 30,172 53.0 9,08 | Northwost. -

1871..| Jaunuary ....... . 30. 115 49.0 2.41 | Northwest
February .. ! 29, 961 53.5 3.02 | West.
March ....- ! 30. 041 57.6 9.59 | Bonthwest.
April .. 30. 056 71.6 1.90 | East.

May ... | 30l045 78.1 .20 | Southwest.

I June .. 30. 027 79.3 5.29 | Southwest.

S 11 U : 30. 048 e1,2 3.46 | Southwest.
August ...... e ' 30. 019 79. 4 5.25 | Northeast.
September ......... ‘ 30. 018 76.5 4.53 | Enast..

Anpnal mean... i 30. 047 67.8 47.12 | Southwest.
|

LEAVENWORTH, KANSAS,
[Latitude, 39° 21'; longitude, 94° 44'.]

WNo change has been made in the location of the office at this station
Since the date of last report. Reports from fourteen stations were re-
¢eived here until July 1, 1872, since which date the reports from the
Tiver stations alone have been received each afternoon. During the
Year four thousand five hundred and ninety-one bulletins have been
188ued, and one thousand four hundred and ninety-one reports furnished

the press. One paper only, the Comwercial, publishes the tabular
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reports, but all publish the monthly summaries. Previous to July 1,
three papers gave the full tabular reports daily. ’

The station has been twice inspected during the year, once in No-
vember, 1871, and again in September, 1872, and on both occasions the
office and instruments were found in good condition. The station is pro-
vided with a large standard wind-vane and the standard self-registering
attachment to the anemometer. River reports have been sent from the
station since January 1, 1872, and the observations are made from a
gauge constructed in accordance with plans furnished from the central
office. This gauge has been broken by drift-wood, and needs repairing.

Sergeant George Boehmer has been in charge of station since its estab-
lishment, and has performed his duties with marked intelligence and
zeal. Owing to the increased amount of work required by the river ob-
servations, he was supplied with an assistant, Private W. S. Jewell,
December 6, 1871, who remained until called in for promotion, May 17,
1872. The present assistant, Private K. W. MecGann, has been compelled
by the sickness of the observer to do all the station-work for some
weeks, and has given satisfaction. All mail reports have been promptly
and regularly furnished during the year, and some of them have been
prepared with unusual care. Since July 1 the morning and midnight
reports have been delayed by the failure of the telegraph company to
have its office open at the proper hours for sending them.

Meteorological summary.

’ Mean bar- ' Mean ther- | Total rain- | 5 .. .
Year. Mouth. ometer. momneter. fall, Prevailing wind.
i I
Lo Iuches.
1871..| October............ 30.110 56. 9 | 4.25 | West.
November .... -.... 30,146 © 38.0 : 4.94 | Northwosk.
December ... ..--- 30,250 24,2 . 0.73 | Northwest.
1872..| January ..........- 30. 240 25.0 | 0.13 | Northwest.
February .......--. 30,020 : 30.9 0. 87 | Northwest.
March coeoceamnnn.. 30. 093 36.0 1.95 | Northwest.
April ool 29, 910 56,2 . 2. 98 {*Southwest.
May coemenanacnnna-. 29, 943 65.6 | 7.91 | Southwest.
June .......... ... 29. 910 77.2 l 4.75 | Southwest.
July ecenninnnnn ot 20,972 ! 78.4 ¢ 9,92 | Southeast.
August ... .- 29,990 78. 4 6.56 | Southeast.
September ......... 20.937 | 67.7 | 4.22 | Southwest.
Annual mean. ... 30. 043 ‘ 53.0 ! 48,21 | Southwest.

LOUISVILLE, KENTUCKY.
[Latitude, 382 00" ; longitude, 85 25'.]

The office was removed February 29, 1872, from the custom-house to
the fourth story of the building at the corner of Main and Bullitt streets,
in the business center of the g¢ity. The room commands a view of the
whole city, and affords an excellent exposure for the anemometer, (which
has the standard telescopic rod and self-registering attachments,) the
wind-vane, (small pattern,) and the rain-gauge, all of which are firmly
secured upon an elevated platform. The instrument shelter is of the
standard pattern, with double louver boarded sides, and projects from a
window with a northern exposure.
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. During the year six thousand aund thirty-three bulletins have been
188ned, and nine hundred and eighty-six reports furnished the press.
teports from thirty stations were received here until July 1, from which
time until August 21 the reports from all river stations were received
each afternoon from Chicago as a special message. Since August 21,
eighteen reports have been received daily. The leading dailies have
Published the full tabular reports regularly, and also the river reports,
Probabilities, and monthly statements, and have shown a gratifying in-
terest in the development of the service. The river reports have also
¢en published by the New Albany papers, being furnished them daily
at the request of the editors. The standard city water-gauge, in the
ouigville and Portland Canal, is used for the river observations.
The station was inspected in October, 1871, and August, 1872, and
the office and instruments found in good condition. Sergeant Thomas
- Brown was in charge of station until transferred to the office of the
Chief Signal Officer August 17, 1872, and rendered all reports promptly
and in proper form. The wide distribution given to the reports here is
due mainly to his personal energy and zeal. Sergeant Robert E.
cGrady is at present in charge. The assistant on duty here at last
Teport was relieved for misconduct December 15, 1871, and was sue-
Ceeded by Private W. T. Boyd, who, beitng ordered in for promotion,
Was relieved by Private H. M. Ludwig June 17, 1872, who performs his
duties satisfactorily.
The Board of Trade appointed a meteorological committee, the mem-
ers of which have contributed assistance to the observer whenever
Neecessary.
Meteorological summary.

- ;

Y Mean bar- | Mean ther- | Total tnin- | 5, - .
Year. Month. ometer. moweter. | fall. : Prevailing wind.
— m e e . R . e 2

! Inches.

1871. | October..one...... 30 106 . 60.5 1.85 | Southeast.
November ...... ... 30, 057 44.0 2.51 | Northeast.
December.......... 30, 145 38.0 3.29 | Northwest.

872, January .......... 30. 161 30.8 *) Southwest.
Iebruary .... ...... 50,013 36.0 *) Northeast.
March - ............ 30,087 | 8.7 1.41 | Northwest.

April ... L.l 30,018 59,1 #.40 | Southeast.
MBY ccvac. viaaannnn 30,009 i 67.6 4,49 | Northwest.
June. ...l 29,996 ! 74.3 6.19 { Northwest."
July oo it 20,979 79.0 3.67 | Northweost.
August ............ 30.031 ; 78.2 2.45 | Northwest.
September ......... 30,009 | 9.8 4.41 | South.
Annual mean.... 30. 051 | 56.3 38.67 | Northwest.

'Rmngn-.ugc not in i)o;.it-,i-o-n.: ‘
LYNCHBURGH, VIRGINIA,
[Latitude, 37° 18’ longitude, 85° 54'.]

Sergeant James B. Murray has been in charge here since the establish-
lnent of the station, and has rendered his telegraphic reports with regualar-
1y, There is no assistant here, and none is considered necessary at
%’Fesent. Seven hundred and twenty-six- bulleting of the local observa-

ons have been issued. , .
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The office at this station remains in the building at the corner of
Eighth and Court streets; and although somewhat removed from the
business center of the town, is sufiiciently near it for present pur-
poses. No reports have been received here since July 1, 1872, Previouns
to that date about twenty reports were sent once daily through the
courtesy of Mr. Joseph W. Kates, district superintendent of the West-
ern Union Telegraph Company, and were displayed by him on bulletins
farnished by this oftice. The station has been twice inspected during
the year—once in October, 1871, and once in July, 1872. At the last
inspection, the instrument-shelter was found defective, and a new one
constructed of the standard pattern. The large wind.-vane is used here,
and also the standard self-registering attachment to the anemometer.

Meteorological summary.

: |
Year. Month. Big;:]l:tle);‘?:x }:ﬁﬁfﬁgﬁr' i 10“}}‘1‘;""“' ! Trevailing wind.
: Inches. |
1871..[ October.. ... ... 30.175 57.5 | 1.60 i Southwest.
Novetnber........-- 30. 080 47,1 3.76 | Northwest.
December.......... 30.175 35,0, 1.12 - Southwest.
1672. .| January............|  80.114 33.1 | 2.08 | Southwest.
Yebruary.... . . 30, 037 36,2 1.99  Northeast.
March...ooaaeronne 30. 065 39.6 4.24 | Southwest.
April... T 30, 079 57.5 | 3.20 | Southwest.
May .ovenvnnans 30. 012 67.7 | 3.15 | Southwest.
June.... c..c.aaaen 30. 006 74.1 ! 2,53 | Southwest.
July..oooeeiaias £29. 999 TR0 1.56 | Southwest.
August.... c....-.. 30. 050 7.1 2.27 ; Southwest,
September. .... ..., 30. 066 69.5 1 1.26 . Southwest.
Annual mean.... 30,072 36.0 28.76 | Southwest.

MARQUETTIE, MICHIGAN.
[Latitude, 46¢ 33'; longitude, 87¢ 23]

No change has been made in the location of the office during the year.
The reports from fourteen other stations were received here until Jan-
uary 1, when they were discontinued on aceount of the irregularity
with which they were received. Much difficulty has been encountered
in transmitting the reports from this station, owing to the unreliable
nature of the telegraphic communication with Milwaukee, to which
place its reports are sent.

From July 1 te September 16, another difficulty existed in the closing
of the telegraph.office at the hours for sending the morning and mid-
night reports; but this is now removed, and it is hoped that communi-
cation will be more regular hereafter. The geographical position of this
station renders its reports of special importance to the shipping in-
terests on the lakes. In addition to the instruments on hand at last
report, the station has been provided with a large standard wind-vane,
and the standard telescopic rod and self-registering attachments to the
anemometer. . o

Previous to the discontinuance of reports in January, one thousand
two bhundred and fifty-six bulletins were issued. Sergeant William H.
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Clqndenon, the observer in charge, has performed his duties satisfac-
torily, and has managed his station without an assistant. Arrange-
ments have been made for the display of cautionary signals whenever
hecessary.

Meteorological sumimary.

. ‘ ! Mean lar- | Mean ther- | Total rain- | BT .
Year, Month. owmeter momoeter. fall. i Prevailing wind.
— __
Inches.

1871..{ October............ 29, £90 47.0 2,97 | Southwest.
November.......... 30. 060 30.0 .65 | Northwest.
Decomber.......... 29, 960 14.0 .33 | West.

- 1872 | January. ....... 20, 980 8.7 .39 | West.
February...... . * 18,7 .31 [ West.
March....... ... * 15.5 .37 | West.
Aprilooo.o. ol . ot 4.3 .88 | West.

May .cooiivnnannnn. 29,930 ¢ 46,0 6,60 | Northwest.

June ............o. 29, 850 H9, 4 3.32 | West.

July .ooooeiiiiannn. 29, 890 59,6 4.79 | West.

August..eeee caeen i 20,930 05, 4 2,74 | Northwest.

September. ... .... | 29, 860 | 55. 6 8.30 | Northwest. -
Annual mean....| Blank. 38.9 31,65 | West.

* Barometer broken.

MEMPHIS, TENNESSEE.
[Latitude, 35° 08'; longitude, 88° 00°.]

The oftice is on the third floor of building No. 204 Secound street, in
he business center of the city, and, in the opinion of the inspecting
officers, could not be better located. The station has.been twice in-
8pected during the year—once in November, 1871, and once in August,
1872,  Alterations in the instrument-shelter were found necessary on
both occasions, but in most other respects the office and instruments
were found in good condition. This station is on the same circuit as
ouisville, and receives the same number of reports. From July 1 to
August 21 the only reports received were those of the river statioms each
afternoon. Regular observations of the stage of water in theriver have
een made and reported since January 1, 1872, the gauge used being
one constructed by the United States Iingineer Corps. In the reference
to the value of the river reports, the observer remarks :
-, At this port captains and pilots of boats going up theriver geverally decide by the
Tiver reports whether they can continue up the Mississippi or go up the Ohio,and, if so,
ow far, Boats arriving here from below at 12 o'clocle midnight or later, examine the

Teports on the board at the levee, and if they have no business here, continue on up
® river; otherwise, if it were not for the reports, they would have to wait for the

Worning papers to learn the stage of the water. Before the signal-service reports
Were published, from six to ten hours were lost at night by boats waiting for the morn-
Ing papers, all of which is now obviated. The service is highly spoken of by river-
en ag being of immense value to their interests.
~ Five thousand five hundred and sixty-nine bulletins bave been issued,
and, one thousand five hundred and two reports furnished the press.
he leading dailies priut the probabilities and river reports regularly,
and the monthly statements and selections from the tabular reports oc-
Casionally, Sergeant S. W. Rhode has been in charge during the year,
and given satisfaction. Two assistants, serving at the station since last
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report, have been promoted. One has been relieved for misconduct and
one deserted. Private Nuzum, the present assistant, has been on duty
but a short time, having reported September 9.

The inspecting officer gives tho following illustration of the practical
value of meterological observations:

During my inspection a gentloman came into the office for information as to the
weather on certain days last February, having a law-guit turning on that point. The
observer was able to give him all the information needed.

The anemometer here is provided with the standard self-registering
attachment, and the direction of the wind isindicated by a large standard
vane.

Meteorological summary.

i - _
. | Mean bar- | Mcan ther- | Total rain- | , .. L

Year. Month. ometer. mometer, fall. Provailing wind.

_ A
: | Inches.

1871..| October. ... ....._.. 30,107 623 4.04 | South.
November.......... ; 30, 055 47 2,23 | Northwest.
December........o..: 30, 225 ) 1.62 | South.

1872, January............ 30, 261 85 2.17.1 Wost.
February........... 30, 037 43 4.24 | South.
March.._........... 30, 128 47 5.19 | Kast. .

April ..., 30. 047 64 i 6.99 | South.
May .coeeeaeeanins 430,058 71 4.16 | Southwest.
June. .......oe..n. I 30. 055 o 4.44 | Southwest.
July.ooieeriniaaes ' 30. 041 e S 4.93 | Southwest.
August.. N 30. 0R7 81 .54 | Northeast.
September.......... ' 30. 071 73 3.62 | South.
Aunualmean. ...’ 30, 100 l 62,2 43.17 : South.

MILWAUKEE, WISCONSIN.
[Latitude, 43°03'; longitude, 87°57".]

The oftice remains in the same building occupied at the date of last
report, and is well located with reference to the business interests of the
city. Itwasinspected in September,and several irregularities discovered
in the condition of the instruments and of the instrument-shelter, all of
which were promptly corrected. Fullreportswere received here until July
1,1872, when, in common with the other lake stations, it was deprived of
them by the suspension of the circuit system. Fromn that date until Sep-
tember 1, the only reports received were those from the northwestern
stations, which were here transferred to New York. Since September 1
an’attempt has been made to revive the circuit system, and furnish full
reports again. Considerable difficulty was met with in effecting the
necessary wire-connections at other points upon the circuit to enable the
work to be properly done, and, as a consequence, the service has not been
as regular as could be wished.

Three thousand one hundred and sixty bulletins and two thousand
two hundred and fifty-one maps have been issued, and nine hundred and
ninety-three reports furnished to the press. The leading papers publish
the probabilities and monthly statements regularly, and occasionally
extracts from the daily reports. In reference to the amount of puplic
interest manifested in the service, the observer remarks as follows :

As a proof that our signal-service is advancing rapidly in favor among the people,
1 would state that those newspapers which a few months since would have nothing to
do with the weather-reports, now publish daily, at least, the probubilities, and even.
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80 8o far a8 to attract tho attention of their readers by a voluntary and favorable notice
of the weanther-items.  This state of affairs has been largely promoted by the people,
who, perceiving tho benefits derived by them from the service, as applied fo their
evory-day affairs, have insisted upon the publication of the weather-reports in their
respective journals, and a great mauy have lately expressed thoir regrot at the sudden
stoppage of the weatlier-reports, and their criticisms upou the course of the telegraph
company are extrewely unfavorable to that corporation.

. Twenty-nine cantionary signals were displayed at this port, of which
twenty were considered as tully justified. As to the results of these
Warnings, the observer reports as follows :

November 9, 1871.—Only two vessels disregarded thoe signal and put outof the harbor,
and wore overtaken by the storm and were seriously damaged. The remainder of the
8hipping staid in port.

- November 12, 1871.~No damage to vessels, as all remained in harbor.

November 20 and 23, 1871.—Vessels remained in harbor ; no damage.

November 26 and 28, 1871.—Steamers wore kept in port; no damage.

April 9, 1872, —Twenty-two vessels remained in port ; no damage.

April 11, 1872.—Vessels staid in port; one vessel, Milwaukee bound, was capsized.

Sergeant A. Brimer was in charge of the station until September 6,
When he was relieved by Sergeant D. 1. Sackett. Sergeant Brimer
18 favorably mentioned in the report of the inspecting officer, but was
relieved on account of ill-health. . ) ]

) Much trouble was experienced with the assistants at this station
Curing the year, two having been relieved in quick succession for mis-
¢onduct, and one for ill-health. Private T. O’Neill was ordered here for
duty February 10, and remained until called in to be examined for pro-
Mmotion, Septemnber 13. He was succesded by Private James Courtney.

The station is supplied with the large standard wind-vane, and the
fntandm‘d telescopic rod and self-registering attachments to the ancmo-

eter,

Considerable interest has been manifested in the welfareof the station

Y the members of the meteorological committee, who state that the
Suspension of the reports during the harvest scason was severely felt by
e farming community.

Meterological summary.

! | i
Y l Mean bar- | Mean ther- | Total rain- & 4, ... .4
oar, Month, ometer. momoter. | fall, l Prevailing wind.
e O I R,
! ! I Inches.
ler.. 20, 0530 51.5 .47 | Sonthwost,
130. 090 330 2,54 i Northwest.
1879 30. 040 17.2 1.55 | Northwest,
<. 0. 000 21.0 .90 | Northwest,
30, 000 23,01 .34 | Northwost,
March : 30. 060 24.5 .53 | Northwest,
April.._. ... [, ; 29, 930 40.0 ! 1.84 | Southeast.
May ............. ; 20, 940 52.0 2,02 | Southeast.
June ,.......... B 20, 920 67.0 3.67 | Southwest.
July. ... 29, 940 70.0 . 1.98 | Southwest.
August ....... ... 30. 000 710 1.89 | Southwest.
September........ .. 29,913 62,6 | 8.72 | Southwost.
| Aunual meau....l 29. 989 4.4  30.95 | S. W.and N. W.
~—— i

MOBILE, ALABAMA.
[Latitude, 30° 42’; longitude, 87° 59'.]
. The oftice was removed to the third story of the building at the south-
st corner of Government and Royal streets, May 1, 1872, and is now
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well located within easy reach of the post and telegraph offices, and the
principal hotels and places of business, The wind-vane, (large,) ane-.
mometer, (provided with the standard telescopic rod-and-self-registering
attachments,) and rain-gauge, are well exposed and secured upon the
roof of the building. The instrument shelter is of the standard pattern,
and projects from a. window with a northern exposure. The bottom of
the shelter is covered with lattice-work, to guard against the effect of
radiation from the roof of a verandah, fourteen feet below.

Two inspections have been made ot the station during the year, one
in October, 1871, and one in August, 1872. The report of the first in-
spection led to the relief of the observer, and the subsequent change of
the office. At the second inspection, the office and instruments were
found in good condition,

The reports from eleven stations were received here until the suspen-
sion of the circuit system, July 1, since which date nothing has been
received except the probabilitics each afternoon. Five thousand two
hundred and thirty-oue bulletins have been issued. The afternoon issue
of bulletins was furnished to the leading papers, and regularly pub-
lished, as have also been the monthly statements. Considerable inter-
est in the service is manifested by the principal citgzens of. Mobile, and
a general desire expressed to have the station furnished with a greater
number of reports, especially from the section of country lying south of
the Ohio River. In reference to this subject, the observer remarks:

At present everything conuected witl this offico is held in the highest estimation,
especially by the cotton merchants and the general merchants of the city, who place
the utmost reliance in the bulletins and probabilities; avd they are eagerly read by
the numerous persons who remain hoveriug around the usual places, especially in tho
meorning, where the reports are posted. !

Three cautionary signals were displayed at this station during the
year, two of which were fully justified by subsequent gales.

Sergeant A. R. Thornett was in charge of the station until November
4, 1871, when he was succeeded by Sergeant D. O’Donoghue, who still
remains, and who has given full satisfaction by the prompt manner in
which he has discharged his duties. Private William Line was on duty
here as assistant until ordered in for promotion June 17, 1872, when
Private F. H. Wash was sent to replace him, .

Meteorological summary.

|
! . ir- | Tots .
Yon|  montn | Mewnbue | Mown thor Tolgl rin b g ying
! Tuches. !
1871.. 30. 093 8 5.33 | Northeast.
30. 068 59.9 | 6.68 | North.
30, 227 52.0 1.36 | South,
1872.. 30,218 45.1 3.69 | North.
30. 015 blL.7 g.00 | Northwest.
30. 093 51. 4 12.76 | North.
30. 067 69. 2 4.35 | South.
30. 091 75.7 3.78 | South.’
30. 052 80. 6 6.33 | Southwest.
B PN 30. 060 80.7 13.37 | Southwest,.
August..ceeerovo--. 30. 064 81.2 1,69 | Northeast.
September.......... 30. 071 V77,6 2.15 | North.
Annual mean.... 30. 094 66.1 69,46 | North,
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MONTGOMERY, ALABAMA.

Reports were resumed at this station September 5,1872. The office is
located on the third floor of No. 49 Market street, within a short dis-
tance of the post and telegraph offices. The wind-vane, (small,) ane-
mometer, and rain-gange are supported on a platform on the roof, and
are well exposed. The instrument-shelter is of the standard pattern,
and Drojects from a window having a northern exposuré. In addition
to the instruments named above, the office is supplied with one barome-
tor, one thermometer, one hygrometer, one maximum and one minimum

hermometer, all standard instruments, and in good condition.
§ Sergeant George A. Clum is in charge of the station, and as no reports
rom other stations are received, he has no assistant.

thitgtde OF SEALIOD. - -« e ceeeee e e e iaceeaionas e 320 22/
LTy 1 Ui LU e 86° 23/
Clevation of barometer above sealevel......c.cececieaonn. 220.5 feet

h The} transmission of midnight reports from this station at the proper
our is rendered impossible, because the telegraph-office closes early in

® evening. They are regularly sent with the morning reports of the
Succeeding day. ,

MOUNT WASHINGTON, NEW HAMPSHIRE.
[Latitude, 44¢ 16’ ; longitude, 71° 16".]

¢ The oftice is located, as at date of last report, in the depot building of
he Mount Washington Railroad Company, through the courtesy of the
Company’s officers. All attempts to obtain permission to erect a sepa-
Tate building for Government use have failed through the inability of
he office to find any one person possessing an undisputed title to the
Summit, The reports have been made with as much regularity as the
Uncertain nature of the telegraphic communication would permit, and
tl‘We been read with greater interest, perhaps, by the general public
11311 those from any other station. The cable from the summit to the
¢ €pot, at the base of the mountain, has been put in good repair for the
®nsuing winter, and the office thoroughly and comfortably fitted up,
rom the experience gained during the two past winters.
qu standard self-registering attachment to the anemometer has been
Urnished the station with the hope of getting a continuous record of
e wind’s velocity, but the experiment has so far proved a failure, as
00 ingtrament strong enough to resist the force of the wind has yet been
f0und. A pew and stronger oune has been constructed, and may be
ound to answer the purpose.
in uring the month of May a special series of observations was made
Wh‘_lonnectlon with a temporary station at the base of the mountain, of
ich a special report is made clsewhere, (paper H.)
W Sergeant M. L. Hearne was in charge of the station until April 3, 1872,
en he was relieved on account of ill-health, and was succeeded by
aergea-nt A. R. Thornett. Sergeant Hearne’s health having been
ré)l)aa"ently restored by a temporary absence from the station, he was
exasslgned there May 17, but not being strong enough to endure the
meponsure, he was permanently relieved by Sergeant Thornett. Both
nn(Ill have displayed a marked zeal in the performance of their duties
co er trying circumstances, and their reports have been promptly and
rrectly rendered. Private William Stevens, the assistant at date
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of last report, died on the mountain, February 26, 1872, and was buried
. at Littleton, New Hampshire. Private R. J. Bell was ordered to the
station as soon as the sickness of Private Stevens'was reported by tele-
graph, and remained until called in for promotion, June 17, 1872, when
Private William Ramsay was transferred there from Tortland, at his
own request, and still remains.

To guard against any interruption of reports, and to render duty at
the station more desirable because less loncly during the winter months,
a second assistant has been ordered there.

The thanks of the Chief Signal-Officer arc, due to Mr. Walter Aikin
and Captain 'J. W. Dodge, of the railroad company; to Mr. Benjamin
Kilb ourn, and other citizens of Littleton, for assistance rendered during
the year, especially in connection with the illness and burial of Private
Stevens.

Meteorological swmmary.

| : !

N | " Mean bar- - Mean ther-| Total rain- . 5 . .

Year. : Month. ometer.  mometer. fall. | Prevailing wind.

R T E N A U,

' : Tnches. !

1871..0 Qctober............ 29, 995 20.0 6.10 | Northwest.
November.... ...... 29, 962 15.0 3.42 | Northwest.
December.. ........ 29. 620 | 3.0 .85 . West.

1372..| January...ce.o oo oo 29, 681 . 3.0 1.67 | Northwest.
February...........: 20,746 5.0 .29 | Northwest.
March.... ... 29,573 - — 1.3 .83 | West,
Aprilo.ooooii 29.863 21.3 .07 | West.

MaFaaer cavammmmnns 29. 995 | 33.8 4.62 | Northwest.
June.... coeeiienann ' 4$0.015 | 44.5 18.46 | West.
July...... e © 30,166 | 7.9 3.59 | Northwest.
August..... cooeaann ! 30. 256 | 50.7 | 6.33 | Northwest.
September.......... : 30.154 | 41.7 9.56 | Northwest,
: : i
Amnual mean. ... 29.918 ! 24.6 55.79 | Northwost.
. \

NASHVILLE, TENNESSEE.
[Latitude, 36° 10’ ; longitude, 86° 49'.]

The office at this station still remains at No. 30 College street, in the
business center of the city. Tt was inspected in July, and the office
found in good condition, but some slight alterations were found neees-
sary in the location of the instruments. The station is supplied with
the large standard wind-vane and with the standard selfregistering
attachment to the anemometer in addition to the instruments on hand
at last report.

Reports from thirty stations were received here until July 1, 1872,
From that date to August 21 reports from all river stations were received
each afternoon, and since the latter date the station receives the same
number of reports as others on the river circuit. During the year three
thousand seven hundred and seventy-three bulleting have been issued
and two hundred and seventy-four reports furnished the press. The
principal papers publish the probabilities and river reports regularly,
and occasionally the monthly statements.

River reports are made from this station, the gauge used being
attached to the south face of the north draw-pier of the Louisville and
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Nashville Railroad bridge, and constructed under the direction of the
observer, in accordance with the plans farnished by the central office.

Sergeant J. H. Garrard was in charge of station until February 15,
1872, when he was relieved and reduced to the ranks for failing to
render his reports properly. He was succeeded by Sergeant W. 8,

aufman, who still remains, and has given satisfaction. He is}favor-
ably mentioned by the chairman of the metcorological committee of the
Boarq of Trade. = Private W. C. Shreck is on duty as assistant.

Meteorological summary.

i |
Year,!' . Mean bar- | Mean ther- | Total rain-| 1, .1: L
A Month. ometer. mormater. fall, i Prevailing wind.
—l ' [ IO R R
187 . Inches. |
L.l October............ 30, 136 610 1.31 | Southeast. *
November.......... i 30. 137 47.7 2. 13 | West.
187 December.......... 30. 241 9.0 1.65 { South.
2. January ........... 30. 257 35.0 2.32 | West.
February........... : 30. 053 43.0 2.11 | West.
March.. ..., ....... 30.138 44.2 3.09 | Northwest.
April. .. ... ... 30. 085 62, 1 5.91 | Southenst.

i May .cooee i 30,073 7.8 3.09 | West.
June........... ... 30. 0062 77.4 5.17 | West.
July.....oooal. 30. 059 79.6 4.90 | West.

August ............. ) 30. 097 80.5 1.65 | North.
September. .. ...... : 30. 093 ' 71.7 4.50 | North.
Aunual mean....: 30.123 ‘ 59. 4 37.83 I West.

NEW LONDON, CONXECTICUT.
[Latitude, 41¢ 22/ ; longitude, 72° 9'.]

& No change has been made in the location of the office at this station
Mee the date of the last report, but a removal to the custom-house is
Tecommended by the chairman of the meteorological committee and
ssented to by the collector. This change will probably be made as soon
Stat @ necessary arrangements can be perfected. Full reports from all
tations were received here until July 1, when the suspension of the
Clreuit system caused them to be discontinued. Since August 21
nrrangements have been made by which this station receives the same
Umber of reports as Boston.
i ree thousand seven hundred and eighty-four balletins have been
88ued, of which copies have been furnished daily to the press of New
aIf’“don and Norwich, and occasionally published. The probabilities
a © published regularly, and the monthly statements occasionally. The
8‘I.}(elmometer' at this station is fitted with the standard telescopic rod
tery self-registering attachments, and the wind-vane is of the large pat-

The office was inspected in April and found in fair condition, and all

¢ords neatly entered up to date. .

Whi Ineteen cautionary signals have been displayed during the year, of
ich thirteen are reported as having been fully justified.

re eérgeant C. E. Brinsmade remains in charge of the station, and has

Jendered his reports regularly and in proper form. Private Mark Foley

1 : A . :
8 on dugy as asgistant, and gives satisfaction.

re,
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Meteorological summary.

- «
- - <. i = ! . .
Year. | - Month. L?;zté’: T hfﬁg;:];,&err Totgﬁf"u i Prevailing wind.
|
i Inches.

1871..) October. ..........-; 30, 099 54.3 8. 35 | Southwest.
November «..... ... ; 290,963 37.3 5.50 | Northwest.
December. ---noe---]  30.049 28,4 .78 | Northwest.

1872..] Jannary...... ---- 29,969 27.3 2.46 | North.
Fobruary. ...--.--. 29, 938 27.4 .96 | Northwest.
March..c.c. voeen. 29, 952 27.5 2.93 | Northwest.,
April coooiiaio 30. 004 45.2 2.30 | Northwest.
May.eceone cncenrann i 29,927 o8, 2 3.16 | Northwest,
Y Y- P | 29, 939 6.8 2.78 | Southwest,.
July.coe veeemannnn 29, 937 74.4 5.36 | Southwest.
August. ... ........ 30,017 72.6 6.06 | Southwest,

‘[ September.... ..., 30. 031 63.1 6.98 | Northwest.
Annual wean..... | 29, 986 48.5 49.61 I’ Northwest,

NEW ORLEANS, LOUISIANA.
[Latitude, 29° 57'; longitude, 90 00".]

The office was removed November 1, 1871, to the custom-house, where
it still remains. It is on the third floor, and 1n every respect better
located than before. No rent is paid for the use of the room, but the
Signal-Oflice bore the expense of putting it in habitable condition. The
wind-vane, (large,) rain-gauge, and a,mf,mometer are well exposed upon
the roof of the building, and the latter instrument is provided with the
standard telescopic rod and self-registering attachments. Theinstro-
ment-shelter is of the standard pattern. Until July 1, the reports from
thirty other stations were received here, but from that date to August 21
the work of the station was limited to making and forwarding the local
observations, transferring the reports from Shreveport, Galveston, and
Indianola to Augusta, and publishing the river reports received from
Chicago each afternoon. Since August 21, reports from twenty stations
have been regularly received. '

The labor of the station has been increased by the necessity of trans-
ferring reports from the office of one telegraph cowmpany to that of
another since July 1. Previous to that date the work was all done from
one office. Three thousand three hundred and three bulletins and five
thousand and seventy-one maps have been issued and seven hundred
and fifty-eight reports furnished to the press during the year. The
maps were printed on a press constructed especially for the office, but
none have beeun issued since the suspension of the reports in July, and
the press has been sent to another station. The leading papers have
published the river reports, probabilities, and monthly statements regu-
larly, and the tabulated reports occasionally. Considerable interest is
manifested in the service by the citizens, especially in reference to that
part of it connected with river navigation. The gauge used here for
making the river observations is one put up by the city engineer,

Eight cautiovary signals have been displayed during the year, of
which seven are reported as having been fully justified.

Two inspections have been made during the year, one in October,
1871, and one in July, 1872. At the first inspection 1t was dg_cided to
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Iemove the office, and several irregularities in the work of the station
were corrected. The office was found in better condition at the second
inspection, but some changes were found necessary in the position and
care of the instrument-shelter.

, Sergeant D, S, Pullen was transferred to another station February
y 1872, and succeeded by Sergeant Frank Mausfield, who still remains,
uring the period that maps were issued, two assistants were found

Necessary to perform the duties with sufficient promptness. One of

these men was transferred to another station August 20, 1872, Private
- C. Ralston is now on duty as assistant.

All mail-reports have been forwarded regularly and promptly, and the
egraphic ones as regularly as the facilities attainable would perwit.

Meteorological summary.

—
I | |
Year : Mean bar-  Mean ther- | Total rain- weniline wi
al.i Month. | “ometer. | mometer. fall. Prevailing wind.
—— ——— e e .- .- —— - e e —
| i
: Inches.” |
1870, October.eennn oenn-. T80 069 71.0 9,09+ East.
November.. . ...... : 30. 047 61.1 | 7.14 ! East.
187 December.... ...... ‘ 30, 190 56.6 1.46 | North.
: 2: January. ...... . 30. 195 43,7 - 5.10 | Northwest.
| February ...... : 20. 987 56,2 4,77 | Southeast.
March......... ..., i 30,070 59.2 9.18 | Southwest.
PApril.... ... .l : 30. 039 70.4 5.01 | Southeast.
P May. .o el 30. 070 75.8 3. 14 | Southeast.
PJunel..... ol ... 30. 034 80.5 5,34 | Southeast.
PJuly ooees oo o, 30, 030 w2, 1 6.43 | Southwost.
CAngust.ooooo....... : 30. 032 82,6 3,75 | East.
* September. ...... .. 30, 034 79.3 2.10 | Southeast.
: |
. Aonual mean..... : 30. 066 68. 6 62.51 | Southeast.
H |

NEW YORK CITY, NEW YORK.
[Latitnde, 402 42°; longitude, 74° 1'.}

1 The office still remains in the Equitable Building, at 120 Broadway,
ut the room occupied at the date of last report proving too small for
€ Proper discharge of the observer’s duties, the company placed two
les‘rable rooms on the same floor at his disposal, giving amplespace for
i‘l'.l Decessary work conunected with the interior of the office. Tull mid-
lgh}; reports from all stations have been received here without inter-
Taption during the year, but the morning and afternoon reports from
t € S?uth.ern stations were suspended from July 1 to August 21, when
¥ © circuit system was resumed and all reports received with regularity.
W reports from the eastern States, the Lake region,and the country
cies;t _of Chicago were constantly received during' the suspension of the
Teuit gystem, and after consolidation forwarded to the central office.
€ publication of the map was suspended from July 1 to July 20,
ins:n it was again resumed, and printed from the m_idnight reports,
st ead of the morning ones, as previously. The wnight reports are
it used for the map in order to get it out and distributed early
on the day. The latest synopsis and probabilities received are printed
hunde map with the detailed reports. Twenty-three thousand eight
v red and forty mups and seven thousand three bundred and_ fifty-

e bul_letms have been issued and distributed from the office during
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the year, besides ten thousand additional maps printedduring the fair
of the American Institute, and distributed on the spot. The leading
dailies, both morning and evening, publish the probabilities regularly,
and occasional summaries of such reports as are of special interest.
While the work of setting up the map nightly and the work of correct-
ing it before issue is done under the supervision of the observer in
charge, the actual printing is doneby the Iliquitable Insurance Company,
which has shown a generous and practical interest in the development
of the service. It is expected to largely increase the daily issue of maps
during the ensuing year, and also to arrange for their prompt distribu-
tion in all parts of the city.

There are three flag-stafts for the display of cautionary signals used,
one on either side of the large staft’ belonging to the building. On the
central one a wire cylinder is worked by halyards, and raised when the
approach of a storm is expected ; while on the smaller ones large sig-
nalflags hoisted by day, and lauoterns at night are similarly dis-
played. The cylinder has not worked satisfactorily, as it throws too
much strain upon the staff, and other means are being devised to accom-
plish the purpose for which it was constructed.

Twenty-four cautionary signals have been displayed during the year,
with generally satisfactory results. The signal-lights used have been
found too small for display in a city where they are surrounded by
namerous other lights, of nearly equal brilliancy, and others of an im-
proved quality and larger size have been ordered and will soon be ready
for use. The merchants, underwriters, and business men generally in
the city have shown a gratifying appreciation of the aims of the service.

Sergeant C. R. Estabrook remains in charge of the station, and has
performed the arduous and responsible duties devolving upon him with
promptness, intelligence, and zeal. Sergeant A. W. Eastlake, the assist-
ant at the date of the last report, was relieved April 8, 1872, and trans-
ferred to Washington. Two assistants are on duty at present, Privates
Tighe and Lamont, both of whom are kept bLusily employed and give
satisfaction. _

The station was inspected in April, and the ofiice and instruments
found in good condition. The anemometer is provided with the stand-

ard self-registering attacbment.

Meteorological summary.

I nean bar- | Mean ther- i Total rain-

|
Yoar. Mouth. ‘ ometer. | mometer. tl | Prevailing wind.
e i S I -
i | Inches. !
1871..| October............ ‘ 30,130 | 04.8 | 7.07 | Southwest.
November.......... i 30. 090 39.8 3.76 | Northwest.
December .-~ ... I Rolo7s | 30.3 1.19 | Southwast.
1872..| January ...... ..... ! 99, 997 - 29.9 2.34 | Went,
Febrnary ...... .... i OY Y68 | 3.8 1.44 | West.
i Mareb..ceaee oL ’ 29, 986 | 30.3 3.93 - West.
Y] 51 ; 30,014 4.7 2,49 | West.
Mag..oeane comennnn i 20,804 61.9 2,925 | West,
June...cccceeaannn.. | 29,942 | 72.8 2.93 | Southwest.
Julgeiaame e 29,938 | 76.3 9,36 | Southwest.
August ... oo.... 30,013 | 75,21 6.08 ' Southwest,
Soptember.......... 30.014 ; 65,8 3.44 . Northiwest.

Annual menu....| 30,003 515 ! 46.28 | Westerly.
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NORFOLK, VIRGINTA.
[Latitudo, 36° 51‘; longitude, 76© 19".]

. No change has been made in the location of the office at this station
Sluce the date of last report. TFull reports were received here until July
3 When the discontinuance of the circuit systewm cansed a suspension of
all service to the station, except that rendered necessary for the display
Ot cautionary signals. Two thousand one huudred and fifty bulletius
aud two thousand and four maps were issued, and two hundred and

ty-seven reports furnished to the press previous to July 1, 1872.

he leading dailies publish the tabular reports and monthly state-

ents occasionally, and the probabilities regalarly. The members of
18 meteorological committee of the board of trade have displayed con-
Siderable interest in the service, and, together with other leading citi-
Zens, have urged its extension by the establishment of a station at Cape
atteras. Efforts were made during the past winter by these citizens
_? Bet congressional aid for the construction of a telegraph-line to the
“ape, but they were unsuccessful, and the project has Leen temporarily
abandoned.
he office was inspected in J une, and found in good condition.
\vh'en cautionary signals have been displayed at this port, cight of

ich are reported as having been fully justified.
of ;Ortress. Monroe has been suggested as a l?et-tel' place for the display
th hese signals, but the present condition of the telegraph cable across
i ?hal‘bor is not cousidered reliable enough to justify a change. There
S aflarge standard wind-vane at this station, and the anewoweter is
pm‘\‘lded with the standard self-registering attachment.
ergeant William E. Smith was in charge until transferred to another

W-atlon? May 4. He was succeeded by Sergeant James E. Magruder,
I‘e]‘o still remains, and has given satisfaction. Two assistants have been

“1eved on account of ill-health since last report. Private LE. B. Rob-

108, at present on duty there, was ordered to the station July 9, 1872.

Meteorological summary.

Year, Month. Mg::}t}:fr' l\f::g:] :’th:;r - J‘Otli}l]]i‘“"" Prevailing wind.
\ -
. Inches.
1871..| octobor............ 30, 159 61.0 4.14 ! South.
Novomber .... ..... 30. 050 48,0 5.76 ! North.
1879 December...... ... 30. 150 39.0 2,18 | Southwest,
.- {ummry. feeeeelaaan 29, 080 35.0 2.91 | Northwest.
TFebruary........... 29, 930 37.0 7. 33 | Northeust.
Mareh .2... ..., 30. 040 39.0 4.51 | North.
¥ 30. 070 57.0 3.53 | Southeast.
30. 001 68.7 5.068 | South.
30. 008 76.0 5,06 | Southwest.
30. 004 81,5 3. 63 | Southwest.
30. 058 79.2 3.20 | South.
30. 050 72.6 2.40 | South.
Aunual mean.... 30. 054 57.8 50.33 i South. .
e

s
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OMAHA, NEBRASKA.
[Latitude, 41° 16'; longitude, 96° 00°.]

No change has been made in the location of the office at.this station
since last report. The reports from the stations west to the Pacific
coast were received here up to July 1 and since Septewmber 1, 1872, and
two thousand four hundred and sixty bulletins issued in addition to two
bundred and seventy-two reports furnished the press. The daily papers
publish the probabilities when received, and the monthly summaries
regularly, but the tabular reports only occasionally. River reports are
made from this station, the gauge used being one constructed in accord-
ance with plans furnished from the central office. At present this guuge
is unserviceable, owing to a change in the channel of the river during
the year.

Two inspections have been made since last report, one in December,
1871, and the other in September, 1872. The office, instruments, and
records were found in good condition at the tine of the first inspection,
but at the last their condition was such as to compel the immediate re-
moval of the observer. .

Sergeant W. B, Webster was in charge until transferred to another
station, March 19. He was succeeded by Sergeant G. A. Dandelet, who
was relieved for incompetency, September 13, and was succeeded by
Sergeant H. Barton, who is now in charge. When river reports were
ordered, the distance of the gauge from the office was so great that the
gervices of an assistant were necessary to the proper performance of
this additional labor, and Private D. H. Sackett was accordingly ordered
to the station, and remained until ordered in for promotion, June 17.
Private George W. McKee is now on duty as assistant. Both observers
who have served during the year, have rendered all reports by mail an(i
telegraph promptly and in proper form. The station is supplied with
the large-sized standard wind-vane and with the standard self-registering
attachinent to the anemometer.

Meteorological summary.

, Mean bLar- | Mean ther- | Total rain- -
Year. Mouth. omecter. | mometer. fal, | Prevailing wind.
Incheg.

1871..] October...---.c-x-- 29, 924 2.4 2. ffﬁ Southeast.
November ... - ---- 29, 955 31.0 4.22 | Northwest.
December....-.---- 30. 090 16.0 .91 | Northwest.

1872..] January.......----- ! 30. 130 19.0 .09 | Northvest.
February .... ..---- 2. 940 27.5 .43 | Northwest.
March..o ... ....... 30. 022 3L.0 1. 61 | Northwest.
Aprile....olan 290,792 51.0 3.84 | Southeast,

MAY cccmmaceececnnn 20, 808 61.0 6.35 | South-southeast.
JuDe.ceae e vocens 20,794 72,7 3.91 | Bouth-coutheast.
iuly.‘.i ............ gg g;g ;Z g 6. 36 | SBoutheuast.
ugusteee. oo oaann . 9, 1,78-| South-so
September.... ..... 29, 809 62.8 3.24 Southensltl;.t heast.
Annnal mean.... 29,915 48.1 34.80 | Southeast.
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OSWEGO, NEW YORK.
[Latitude, 43° 28'; longitude, 76° 35'.]

The location of the office at this station remains unchanged since
8% report. In common with the other stations on the lake circuit,
Swego received full reports uutil July 1, when all reports were sus-
Pended until September 1, since which date fifty-two have been received
ally with as much regularity as the somewhat uncertain telegraphic
Communiecation will permit.
Wo thousand five hundred and sixty-six bulletins and two thousand
and eighty-six maps have been issued and seven hundred and fifty-two
Teports furnished the press.  Selections from the tabular reports are
bublished in most of the daily papers and the probabilities given regu-
arly, - Considerable local interest is felt in the service. The chairman
of the meteorological committee of the Board of Trade stated to the in-
Sbecting officer that the reports had o great influence upon the price of
grain ag this port, as well as in their direct application to navigation.
Mr, Mew horter, the chairman of the meteorological committee, has kept
I constant communication with the central office, and has shown a desire
- Promote the interests of the service Ly making such suggestions from
Jme to time as appeared to him necessary to improve its operations.
he office was inspected in June, and found in excellent condition.
ergeant B, I'. Hough, who has been in charge since the station was
EStablished, is highly commended by the inspector for the neat appear-
anC(} of his office and the intelligence displayed in the management of the
Station. The sergeant has constructed a self-registering attachment to
he large wind-vane similar in principle to one used in the central office,
Yom which he obtains a continuous record of the wind’s movements,
¢ anemometer is provided with both the standard telescopic rod and
Selfregistering attachments. The assistants at this station have been
€n of unusually good character. Private T. B. Jennings remained
Until ordered in for promotion, June 17, 1872, when he was succeeded by
Ivate McComas, who has shown commendable zeal in the service,
SPecially in the preparation of tables for the correction of the baromet.
Tcal readings.
Wenty-one cautionary signals have been displayed at this station,
2ud all but four are reported as fully justified. In reference to the dis-
ﬁ)i’.&é ou November 14, 15, and 16, 1871, the observer reports as fol-

° The warning-signal has been of gront henefit, as many vessels wero detained on ac-

Cg““t of tho display and thus escaped the atorm. Two vessels ventared ont, but en-
'elmt_ere(l the galo and wero obliged to put back, being considerably dapaged. One
08501 that wont ont while the signal was flying ran ashore about one mile above the

't, and is now u total wreek.

poThe winds considered dangerous for navigation at this port are re-

n Tted to be those from the northwest and west-northwest, and from the
Ortheast when accompanied by snow aud fog.

Meteorological summary.

Yoo | g _‘ . .
|
1 I Inches.
B71..1 October............ 30. 000 53.3 1.44 | South.
November....,..... - 29,950 34.6 2.96 | Northwest.
December...... veees 29. 930 26.6] 1,30 { South.
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Meteorological summary—Contiunued.

i ] 4 -
. Mean bar- | Mean ther- | Total rain- - ..
Year. Month. ometer. mometer. | full. Prevailing wind.
Inches.
1872..| January...ceeeoonn- 29. 950 26.0 * 1.48 | West.
Februaly...coceeeet 29. 960 23.8 1.17 | Northwest.
Marell . eeceveneaeeans 20, 1078 25.8 2. 43 | Northwest.
Aprilioocieeiaans 20. 953 42.7 1.44 | West.
May cooeeecmmaenns 20, 8712 52.7 2.72 | West,
JUNE ccccvnenmnannan 20.918 4.2 4.48 | West,
JUIY e eee e e 20, 883 72.2 1.84 | West.
August...oo.ooen.e 29, 959 72.8 .71 | Sonth.
September.......... 29.944 62.7 2.44 | South.
Aunnual mean.... 29, 944 \ 46. 4 | 24,61 | West.
|

PHILADELPHIA, PENNSYLVANIA.
[Latitude, 39° 57'; longitude, 75° 12'.]

The officc remains at 133 South Qecond street, as at the date of the
last report. The anemometer and wind-vane are on the top of the cupola
above the office, and well exposed. The vane is the large-size stand-
ard one and the anemometer is provided with the standard self-regis-
tering attachment. The rain-gauge is on the roof of the main building,
and is affected to some degree by the proximity of the tower, which
rises forty-five feet above it and shelters it partially from northwest
storms. Measures have been taken to obtain a better location for it.

Tull reports were received here until July 1, when they were wholly
suspended until August 9, 1872, when the midnight report in full was
received and the publication of the map resumed. On Aungust 21 the
cireuit system was resumed, and full reports have since that date been
received at the three regular reporting hours. The publication of the
midnight map continues, in order to get it distributed before the receipt
of the morning reports.

Tive thousand nine hundred and fifty-nine bulletins and ten thousand
five hundred and sixty-five maps have been issued and one thousand
three hundred and sixty-one reports furnisbed the press. Several of the
leading papers print the tabular report regularly, and nearly all of them
occasionally. All print the probabilities regularly, and most of them
* the weekly and monthly statements. In reference to this subject the
observer remarks, in his semi-annual report of July 1: :

The advantages of OUT SETVico are now attracting the most earnest consideration at
this place; the shipper, the manufacturer, the merchant, and, in fact, all business men

have accepted and employed the benefits of the system in an endless number of ways
ip their respective occupitions. ” o * That the value of the weather
reports is realized by busginess men in their transactions is evidenced by the fuet that
this office is daily in receipt of lettors from parties desiring to Le supplicd with them
and these requests have, in nearly all cases, been granted. » * 1 tuk(,)
pleasure in testifying to the unvarying support and efficient aid the ably condnctod
yress of this city has ever rondered to this office in all its efforts to extond any infor-

mation relating to the service.

The station was inspected in April, and the observer then in charge
relieved upon the report of the inspecting oflicer, who considered &
change necessary for the good of the service. Several changes have
peen made in the men on duty here during the year, all of them
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Wwith the view of benefiting the service. Sergeant Daw was trans-
fgrl'ed to another station on November 27, 1871, and was succeeded by

ergeaut S, P, Carusi, who was relieved for reasons above stated April

» and was succeeded by Sergeant George H. Richmond, who was in
turn relieved for alleged improper conduct, September 13, 1872,

Sergeant W. T. Boyd is now in charge, and has two assistants, one
of them bein g a printer, whe gets out the map. Notwithstanding these
Rumerous changes, the amount of work done at the station has been
Ccreditable to the men engaged upon it, and all reports, telegraphic and
Wail, have been regularly and promptly forwarded. The demand for .
Maps here, as elsewhere, when they are printed, is steadily on the in-
Crease and keeps ahead of the ability to supply.

Meteorological summary.

Year, Mean bar- { Mean ther- | Total rain- LT e

r Month. ometer, mometer. fall. Prevailing wind.

T

' Inches.

1871.. Qctober..... Ve 30. 140 56.5 .-.. | Southwest.
November .......... 30. 046 40,5 4.09 ; Northiwest.

I8 December ... .._.. 30. 146 32.9 1.57 | Northwest.

72..| January............ 30. 053 29.4 .95 | West.
February....-...... 30,011 31.2 1.12 | Northwest.
Marebovoiearcaann. 30, 054 32.1 3.07 | Northwest.
April.ccoeeeeeaa .. 30. 063 51.6 2.60 | West-northwest.
May . covemneannnnn. 29,975 61.5 3.15 | West-northwest.
JUNE e iiciriaeann s 29,976 72.7 4.29 | West-southwest.
July..ooiiiiiiia.. 29,970 7.6 9.20 | West-sonthwest.
August. cooeen annnn 30. 045 5.9 7.81 ; Southwest.
September.......... 30. 049 67.5 3.66 | Northwest.
Annual mean.... 30. 044 | 52,5 42.11* Northwest.
_ I

* For oloven months ; rain-gauge not in position Gctobor, 1871,

"PITTSBURGH, PENNSYLVANIA,
[Latitude, 40° 32'; longitude, 80° 2'.]

The office has remained in the First National Bank building, at the
Corner of J*ifth avenue and Wood street, the only change made being
® removal {from one small room to two others on the same floor, bet-
r adapted for the office business.
lssFour thousm}d three handred and fifty-cight bulletins lm-ye beqll
\vhued’ some of which were furnished to the press and published in
ole or in part.
Fifteen reports were received here until July 1. From that date to
af‘t‘gust 21 the reports from river stations only were received each
£rnoon, but since the resumption of the circuit system sixteen re-
Orts are received regularly three times each day.
he station has been twice inspected since last report, once in Janu.
on band again in March. Some slight irregularities were found to exist
is oth occasions, and immediately corrected. The instrument-shelter
a reduced copy of the observatory pattern, adopted by the central
Datie’ and answers the purpose satisfactorily. The wind-vane, (large
of ern,) rain-gauge, and anemometer are well exposed on the roof
' the building.  River reports are made regularly from this sta-

ary
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tion, the gauge used being the standard one constracted by the ecity
authorities, on the banks of the Monongahela a short distance above
its junction with the Allegheny. Considerable interest 4s manifested
in the service, especially Ly members of the press and of the Pilots’
Association, and a strong desire expressed for the establishment of ad-
ditional statiouns on the upper waters of the two rivers forming the Ohio.
The probabilities are published whenever received and the river reports
regularly. )

Sergeant L. M. Crist was in charge until relieved, December 27,
1871, for failure to forward his mail-reports; Sergeant George N, Sulli-
van from that date until transferred to the central office, May 4, and
Sergeant W. E, Smith, who suceceded him, still remains.

Private H. Barton was on duty as assistant until ordered in for pro-
motion, June 17, when e was relieved Ly Private William Finn.

Reports have latterly been forwarded regularly and in proper form
and the station is reported in good condition.

Meteorological summary.

| ;
i Mean bar- 1 Mean ther- | Total rain- | Provailing wind,
Year. | Mouth. ometer. monteter. I fall. & wind
I
l Inches.
1871..| October......, ...... L 29, 955 56.0 ! 2.66 | Sonthiwest.
November 30. 130 38.0 | 3.30 | Northwest.
December 30. 130 30.0 ; 2.00 | Northwest.
1872, [ January ........... ; 30. 180 28.0 ¢ 1.85 | West.
February : 30. 102 27.0 ! .97 | West.
Mareh co.oeo.n. : 30.077 34.0 1.33 | West.
April .. .ooooioolo.. 29, 631 57.0 ; .88 | North.
May .......... i 29, 920 63.0 2.61 | Northwest,.
June.......... . 29, 900 7.0 2,35 | Northwest.
July oo iaeaes 29,910 75.0 1 7.70 | West.
August coonoeeeonnn 29, 920 74.0 2.81 | West,
September . ... ... i 29, 980 66. 0 2.54 | West.
Aunual mean ..... 29, 491 51.6 31.00°| West.
|

PORTLAND, MAINE.
[Latitude, 43¢ 40 ; longitude, 70° 14".]

* No change has been made in the location of the office during the
year, nor is any considered necessary at present. Full reports were
received here until the suspension of the circait system, July 1, since
which date none have been received, owing to the ditficulty of making
the necessary telegraphic arrangements.

Two thousand six hundred and six bulletins and one thousand nine
hundred and thirtcen maps have been issued and seven hundred and
fitty reports furnished to the press and 1)}\[)1181](3(1 in condensed form.,
The probabilities and monthly summaries are published regularly
and considerable interest manifested in the service by leading citizens,
and Mr. Farley, chairman of the meteorological committee of the Board
of Trade, has rendered much valuable assistance to the observer in vari-
ous ways during the year. _

Twelve cautionary signals have been displayed at this port during
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the past' year, and seven of this number were fully justified. As to the
result of the different warnings the observer reports as follows:

November 1, 1871.—The violence of the gale was not felt at this station, but was re-
I‘)ortc.(l as being very severe off the coast. Oun uccount of the display, many vessels
* Yemained in the harbor which otherwise would have put to sca, whore they would

4ve cucountered the storm.

November 10, 1871.—No injuries to shipping are reported, as timely preparations for

1¢ 8torin had beon wade.

November 14, 1871.—By the timely display of the signal-a number of vessels that were
waking preparations to leave the Larbor during the eveuning wore detained, thereby
escaping the gale. :

. December 4 and 5,1871.—Owing to the display of the signal, the regular steamers to
6w York and ports east remained in harbor until the violence of the gale subsided.

The office was inspected in May, and numerous irregularities in the
Mmanagement of the station and the location of the instruments and the
Manner of keeping the records discovered, all of which were corrected.

he rain-gauge, wind-vane, (large pattern,) and anemometer are well
€Xposed on a raised platform upon the roof, and the last-named instra-
went is provided with the standard telescopic rod and self-registering
attachments.

Sergeant R. E. McGrady was relieved from charge of the station,

ugust 17, and transferred to Louisville, Kentucky, being suceeeded by

ergeant A. B. Williams, who still remains. Private N. Phelps is on

uty as assistant, having relieved Private Ramsay, who was transferred
to Mount Washington, June17,1872. Mail and telegraphic reports have

een forwarded promptly and in proper form, so fur as the observer is
Concerned, but the midnight reports have been delayed until the noxt
Morning by the closing of the telegraph-office at night sinee July 1.

Meteorological summary,

ar Me: - :r- | Total rain- - .

Year, Month. Ig{ﬂét};ﬁ g %ﬁ?&‘l g:’é‘: 1 Oti';zﬁ.m " | Provailing wind.

—— —— . ) '
Inches.

1871.} October............ 30. 053 50.0 G6.55 | Southwest.
November.......... 20, oM 33.0 6.37 | Northwest.
December.......... 30. 004 23.0 3.00 | Southwest.

1872 . January - ceceee oonn 29, 910 22,5 .77 | Southwest.
February ...... .... 20, 924 23.0 .35 | Northwest.

{ March....... ...... 29, 900 23.3 1. 44 | Northwest.
April .o ool 20. 949 41.8 1.60 | Northwest.

My cooeeveniion. 29. 955 52.3 3.23 | South.

June............... 29, 950 62.0 5.95 | South.

July . coiieii oo, : 29, 919 68,7 2,97 | South.
Angust ... ooo... ; 30. 007 67.1 6.97 | Southwest.
September ... ...... 30. 020 59.8 3,12 | Southwest.
Annual mean. .... 29, 963 43.9 42,32 | Southwest.

\.

PORTLAND, OREGON.

The office is located in Gilman’s Building, at the corner of First and
Alder streets, in the center of the business part of the city and within
S“;Sy ireach of the telegraph-office. The wind-vane, (large pattern,)
- gange, and anemomaeter are well exposed on the roof of the build-
g, The instrument-shelter is of the standard pattern, and projects

tom a window with a northern exposure. The station was established
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by SergeantIEdwin Garl, and who began tosend reports November 1,1871,
The only reports reccived at the station were those of San Diego and
San Francisco, on the Pacifiec coast, previous to July 1. Since that
date the work of the observer has been limited to makipg and forward-
ing the local observations. The telegraphic communication with San -
Francisco, where the reports are transferred eastward, has been fre-
quently interrupted. In addition to this difiiculty, the telegraph-office
has been closed at the hour for sending the moruing angl night reports
since July 1, causing great irregularities in their transmission.

Four hundred and eighty bulletins have been issued and two thou-
sand one hundred and eighty-seven reports of the local observations
furnished the press and regularly publisbed. )

The station is supplied with a full set of standard instruments, all of
which are reported in good condition. An officer is now on his way to
inspect the station. .

All mail-reports have been forwarded promptly and in proper form.

Latitude of station................ eeeeae e e e, 450 30/
Longitude of station ... ... ..o i e, . 1220 27/
Elevation of barometer above sea-level ............... .. . - 97 feet.

Meteorological summary.

1
Mean bar- | Mean ther- | Total rain- . .
Year. ; Month. omoter. mometer. fall. Provailing wind.
i
‘ { Inches.
1871..1 October..ccvvaenriilinenacen-. T N F
" November.e ... ... 30. 060 45,0 2.7% | Southeast,
| Decembera... ... 30. 040 34.0 7.62 i Southeust.
1872..| January ... ........ 30. 160 36.0 6.56 | Southeast.
February «oeenaaes 29, 900 44.0 12.13 | Southeast.
March ...... 30. 130 48.0 5.28 | Sonth.
Y 13V ) R 30. 150 47.0 2.96 | South,
| May coerceeonnenns 30.130 57.0 .92 | Northwest.
pdune co..o.oaiooans 30. 090 64.0 1.52 | Northwest.
Julyeeooioi i aan 30. 040 e 670 .20 ;| Northwest.
August .....oo..... 30. 060 66. 0 .13 : Northwest.
September ... ..., 30. 063 50.0 1.26 | Northwest.
: Mean for 11 mos.. | 30.075 52.0 41.35 | Northwest,
| .

PUNTA RASSA, FLORIDA.
[Latitude, 27° 00'; longitude, 82° 18".]

The location of the office at this station has not been changed since

last report, there being no other building in the place. The room is
_small and somewhat crowded, but is the best that could be had, and
for its use the office is under obligation to the International Ocean Tel-
caraph Company, whose property it is.

The stationwas inspected in February, and found without a proper
shelter for the exposure of instruments. One was ordered by the
inspector from Key West, the nearest place where it could be obtained.
Other irregularities were corrected, and the- office left in as good order
as could be expected. No reports are received here for publication and
po bulletins issued.

Sergeant C. L. Ingram was relieved from charge of the station, Feb-
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- ruary 27, and his successor, Sergeant George S. Rowley, September 5,
both upon the report of the superintendent of the telegraph company
that they had been guilty of misconduct. Sergeant William Theodovius
was ordered to the station, September 5. Private John Healy was
assigned to duty here as an assistant, February 27, and still remains
for the purpose of preventing interruption of the reports through sick-
hess of the observer. )

All mail-reports bave been forwarded with regularity and the duties
of the station in relation to office-work discharged satisfactorily. The
station is supplied with a medicine-chest, furnished by the Medical De-
partment of the Army, for the observer’s use, and is comfortably fitted
up with such furniture as could be obtained from Key West. Lvery
effort has been made to render the duty here as pleasant as practicable at
8uch an isolated post.

Meteorological summary.

|
N Mean bar- | Mean ther-; Total rain- o adld "
Year. Month. ometer. mometer. fall. Prevailing wind.
Inches.
1871..| October............ 30. 035 79.8 1.80 | Northeast.
Novembver .... ..... 30. 040 71.5 .98 | Northeast.
December.......... 30,180 67.0 2.08 | Northeast.
1872..| January ... 30. 140 62.5 » 2,64 | Northeast.
February 30. 030 64.0 ¢ 2.71 | Northeast.
March ... 30. 080 69.0 . .69 South.
April ... . 30. 080 77.0 1.54 | Northeast.
May ...... + . 30. 090 78.0 2. 88 | Northeast.
June .... .... .. 30,077 80,9 ! 7.16 | West.
July cocviiiaiiiann. 30. 090 81.0 8.68 | Northeast.
August ..o.eo.... 30. 045 81.0 3.97 : Northenast.
September . ........ 30. 020 . 80.0 5.14 | Northoeast.
Annual mean...... 30. 076 74.3 40, 87 | Northeast.
I

ROCHESTER, NEW YORK.
[Latitude, 43° 08; longitude, 77° 51".]

The office remains in Power’s Block, at the corner of West Main and
State streets, in the center of the business part of the city. The build-
ing is fire-proof, being built of iron, stone, and brick, and, although the
office has been on the eighth floor since September 1, it is reached
easily by means of an elevator. Previous to September 1 it was on the
8ixth floor, but the additional stories being added by the proprictor, it
Wwas moved at his request and at bis expense.

The anemometer provided with the standard telescopic rod and self-
Tregistering attachments, the rain-gauge, and large wind-vane are well ex-
bosed on the roof of the building, and the signal-staff is sufficiently
clevated to be visible from Charlotte, the port of the city, six miles dis-
tant. The instrument-shelter is a modified copy of the observatory
adopted at the central office, and is on the roof of the building.

Previous to July 1 full reports, and since September 1, fifty -two
reports have been received with as much regularity as at the other
lake stations. Three thousand eight hundred and sixty-nine bulletins
and one thousand eight hundred and seventy-three maps lLave been
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issued and five hundred and eleven reports furnished to the press. The
leading papers publish the tabular report, the probabilities, and the
weekly and monthly summaries. Mr. Powers, the proprietor of the
building, bas displayed a lively interest in the service and done all in
bis power to make the office perfect in its appointments at some per-
sonal expense. ) »

The station was inspected on July 1, and the office and instruments
found in good condition. Sergeant F. M. M. Beall has been in charge
since its establishment and has rendered all reports promptly and in
proper form. He is highly commended by the inspecting officer as
attentive to his duties and always ready to give information to appli-
cants. The assistant, Private L. M. Crist, is also favorably meutioned.

Thirteen cautionary signals were displayed at this point, and all but
three are reported as fully justified. In reference to known benefits or
injury to commercial or other interests, resulting from the display of
signals, the observer reports as follows:

December 3, 1871.—People look up to the signal with expectation find confidence, on
account of the accuracy that marks its predictions. .

April 13, 1872.—Signal ordered on the 12th instant was hoisted twenty hours before
the gale commenced. This being the first display of the season, many persons ealled
to ascertain the probable time and severity of the oxpected gale. At 2 p. m., the
wind, blowing from the west, reachied a velocity of sixty-two miles Dper hour.  Con-
siderable damage was done to property, and from personal inquiry I find many build-
ers governivg their operations by it, and gladly acknowledged the benefit of the sig-
nal.” All the city papers acknowledged its timely warning, The steamer Norseman
made her regular trip on the 13th, but encountered very h‘lgh and dangerous seas.

The winds considered dangerous at this station are those from the
northeast to the northwest.

Meteorological summary.

- er- | Total rain- -
Year. Month. M(f:;; étl’f’ T LxIne(i)ng(t)};ler fall. Provailing wind.
Inches.

1871..} October..cccaee.n-. 30. 100 51.0 2,59 | West,
November .... ..... 30.010 32.0 3.10 | Northwest.
December .. ... .... 29, 960 24,0 1.82 | West.

1872..| January ........... 20, 950 23.5 * .37 | West.
February .......... 29, 950 23.0 1.28 | Southwest,
March ceooveann.an. 29. 950 22,0 2,50 | Northwest,
April c.ooianan. 20, 920 44.0 2.15 | Northwest,
May coeemvnceaeones 29. 890 54,0 2.18 | West,
June 29, 880 65. 0 5.35 | West.
July....ceeaees 20, 890 7.0 2.56 | West,
Avgusp ... o...o - 29, 960 71.0 1.89 | Southwest.
September ... ... 29. 960 62.0 L.72 | Soutlwest.

I
Annual mean.. .-.. 29,952 | 45.2 20,51 | West.
f d

SAN DIEGO, CALIFORNIA.

The office is located in the second and upper story of a building on
the south side of Horton Square, within easy reach of the post and tel-
egraph offices, and the roof affords an excellent cxposure for the wind-
vane and anemoineter. The instrument-shelter is of the standard pattern,
and projects from a window having a northwestern exposure.

The station was established by Sergeaunt John B. Wells, who began
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Sending reports November 1, 1871, and has kept them up since that
date with as much regularity as the condition of the telegraph-line
Would permit. Since July 1 the closing of the telegrapli-oftice at the
hours for sending the morning and midnight reports has been an addi-
tional cause of delay. Previous to July 1 the reports of San Francisco,
and Portland, Oregon, were received, but at present the work of the
observer is limited to the transmission and publication of the local
observations.

F ive hundred and ninety-eight bulletins and seventy-two reports have
b‘een issued and published regularly. The observer remarks as follows
Upon the local interest manifested in the service:

. Semi-annual veport of July 1, 1872.—Tho importance accredited to this branch of the
Signal-service by the commercial and agrienltural public and the zealous interest man-
;fested Ly all classes in its wonderful developuient and suceess are fully demounstrated
by the confidence with which tho general public are pleased to roccive our official
Teports and the.favorablo expressions of numerous persons from all parts of the
country, gencrally here for their health, who take the occasion to visit my office.
Among my visitors I'take pleasure to montion General Meigs, U. 8. A, General Alex~
ander, of tho Engineer Corps, and a number of other Army and also Navy officers on
Sllffel~ent occasions. * * * The wonderful equality of this climate, produced as
1t ig by the almost constant westerly winds, which receive their tomperature {rom
their passage over thoe vast expanse of the Pacific, attraets invalids suftering from pul-
’}\O.Uxt.l'y compluints in great numbers from all parts of the country, whero they find
Yelief in the peculiar gualities of this dry, bracing atmnosphere, and their lives are
Of'r,en‘prol(mgod in this climate, where oxtremes of leat and cold are nnknown.
Iutplllgeut pliysicians, in recommending their patients to _an agreeuble climate, are
guided or influenced in selecting o location by our published reports.

Latitude of Station .....ceoeeeeaeieiiiiaianeaiaes ceuenes 320 44/
ougitude of Station. . .......ociiiiieiiiiii i 117° 006/
Ulevation of barometer above sea-level.....c.ocooiioii.n 62 feet.

The station is supplied with a full set of standard instruments, all
of which are reported in good condition.

Meteorological summary.

Year. Month. Mgf;;::tgﬁr hﬁfg]‘;:g;r ; Tm“}}lfi‘.’m Provailing wind.
Inches,

1871..| November....-.-... 30,011 59.7 1.19 | West.
December cocaee ... 30. 133 50.5 1.39 | Nortbwest.

1872..| January..eee. cen--- 30. 091 51.9 .99 | Bast.

. February 30. 086 54,7 1.63 | West.
March ... 30, 031 56.2 .46 | West,
April ..., .. 30, 054 56. 3 .26 | West.
May coeomneaeannen 30. 004 (0.8 .12 | West.
JUNB.ccreeceininnn. 29,974 (5. 2 .00 | West.
July..... e aen. 20,975 G6. 6 .00 | West,
Angust ooveenann-.. . 29,955 68.9 .18 | Wesf,
September ......... 20, 984 66. 4 .00 [ West.
Mean for 11 months.i - 30. 027 60. 3 6.22 [ West.

~— |

SAN FRANCISCO, CALIFORNIA.
[Latitude, 37° 48‘; longitude, 122° 26'.] |

No.cha.nge has been made in the location of the office since the date
of last report. Previous to July 1 and since September 1, reports from
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eleven stations have been received here, and reports from San Diego,
and Portland, Oregon, regularly transferred to Chicdgo and eastward.

One thousand nine hundred and twenty-four bulleting and four hun-
dred and four press-reports have been issued. The daily papers occa-
sionally publish the tabular reports and monthly summaries,

The anemormeter is supplied with the standard self—registering attach-
ment.

Sergeant S, P. Carusi was relieved from charge of the station, October
16, 1871, and was succeeded by Sergeant T. B. I’illing, who is still at
the station, but has been unfit for duty on account of serious illness
since Maich 19, 1872, the work having been ably performed in the mean
time by Sergeant W. B. Webster, transferred here from Omaha.

All reports by mail have been sentregularly and in proper form since
the latter took charge, and the telegraphic ones as regularly as the con-
dition of the lines permitted. The instruments are all reported in good
condition. There is no assistant at this station at present, but one will
be sent at an early date to insure the transfer of reports in the event of
the observer’s sickness.

Meteorological summary.

y - | Me r- | Total rain- .
Year. Month. M;i?l'é t}:;l.r Bﬁg&zi‘; fall. n Provailing wind.
Inches.

1871..] October...oneen.... 29, 990 65. 5 .07 | Southwest,
November ......... 30. 070 53.0 2,81 West.
December...... ... 30. 090 53.0 14.36 | Southwest,

1872..| January .oco.oenn.. 30. 120 52.0 4.08 § North,
Febrnary coooooo--. 30. 090 56.0 G.90 | Southwest,
Murch .occeenvennn. 30, 106 H4.2 1.59 | West.

April coocaeiinann. 30.079 53.7 LBl | West,
May..ooovvemannnns 29, 986 56. 3 .18 | Sonthwest.
JUNO tevmeeamene 29, 991 59.9 .04 ! Southwest,
July..oooooeeao... 29, 974 58.0 | .01 | Southwest, -
August co.oeenne-nt 29, 945 56.4 .00 | Southwest.
September........ 29, 984 58,7 .04 | Southiwest.
Annual megn.... 30. 035 656.4 [y -30.84 | Bouthwest.

SANTE FE, NEW MEXICO.

The office is on the upper floor of a two-story building known as
Johnson’s Building, on a strect without name or number. The roof
is flat and affords a good oxposure for the wind-vane, (small pattern )
anemometer and rain-gauge, and also for the instrument-shelter, which
is a small structure of lattice-work clevated above the roof.

The station was established by Sergeant John P. Cluin, who began
sending reports November 20, 1871, and has continued to do so since
that date with as much regularity as the condition of the telegraph-line
would permit. :

Mail communication has also been unreliable, causing frequent delays
in thereceiptof reports sent by mail. The station has not been inspected,
but the observer reports all instruments in good condition. The work
of the office has been done without an assistant. :
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Latitude of SEALION .. .oovvereuntnneeeneaiaiiaaeaaaanann. 350 41
Iiongit-ude ....... et e e et aaaaaaa 1060 3/
Llevation of barometer above sea-level.... ... e 6,850 feet.

No bulleting have been issued, as no reports from other stations are
received. The monthly summaries have been published by the press
Wwith regularity, and some local interest manifested in the service, mainly
n the expression of a desire for wore reports.

Meteorological summary.

| | :
i Mean bar- | Mean ther- | Total rain- i "
Year, Month. ‘ ometer. oI LT | fall. Prevailing wind.
- _ ;
‘ [ Inches.
1871..| December..ooon..... Heecssarens 4.3 e North.
1872_.| Janunary......oco ool 29,770 27.0 .34 | North.
February........... 29. 733 34.0 | .20 | North.
March...coeveecen... 20,735 38.8 .13 | North.
63 & ) 29,725 45.8 .14 | Southwest.
' 29, 851 58,1 .45, North.
. 29,883 66.9 2.44 | Southwest.
29, 925 G7.6 2. 62 | Northeast.
290.970 67.0 2.98 | South.
29.910 | ©60.0 .27 | Southeast.

29,834 | 49.9 | 9.57 ; North.

SAVANNAHO, GEORGIA.
[Latitude, 32° 05; longitude, 81° 08'.]

No change in the location of the office has been made during the
Year, and full reports were received until the suspension of the circuit
8ystem, since which date the only ones received are thosc from the
“lorida stations. ‘

Two thousand nine hundred and seventy-one bulletins, two hundred
and fitty press reports, and one thousand four hundred and sixty-nine
Iaps have been issued and distributed throughout the city, The lead-
g papers publish the probabilities and monthly statements regularly.

lie station has been twice inspected since last report, once in October,
1871, and again in March, 1872, and found in good condition on both
Occasions, the slight irregularities discovered in the manner of keep-
Ing the records and caring for the instraments being easily corrected.

The large wind-vaue is well exposed, and the anemometer is provided
With the standard telescopic rod aund self-registering attachments.

Leading merchants and shippers have manifested a lively interest in
be service and expressed themselves as having derived much practical

enefit from observation of the reports. A geueral desire is also ex-
Pressed tor the resumption of the bulletins.

four cautionary siguals have been displayed at this station, all of
Which are reported as fully justified. The observer reports upon the
Tesult of the several displays as follows:

November 15, 1871.—The display proveuted several ships and other craft from goin

0 sen, and from information I learn there was a heavy gale aloug the inmediate coast.

v_l\foyembm' 30, 1871.—Several vessels were detained from leaving port in tho immediate
Icinity of Savaunah; thero was o wind from twelve to twenty miles per hour.
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Sergeant C. W, Held was in charge until transferred-to a_northern
station, January 15, 1872, when he was succeeded Dy Sergeant J. Q. Man-
son, who still remains. Both men have given satisfaction by the prompt-
ness and regularity with which they have rendered all reports. Private
J. K. P. Purdum is still on duty as assistant, and is highly commended
by the inspecting officer for his zeal and intelligence. )

Meteorological summary.

Mean bar- | Mean ther-: Total rain- | .. .
Year. Month. ometer, rometer. £all. Prevailing wind.
Inches,

1871..] October............. 30. 142 68.3 3.65 | Northeast.
November....... .... 30. 061 59.1 2.22 | Southwest,
December..... ...... 30. 215 51.5 1.59 | Southwest.

1872..| Jannary............. 30. 160 46.0 2.09 | Northwest.
February....... ..... 30. 000 50,0 4. 6-“-) Northwest,

30. 078 53.5 10. 18 | Northwest.

30. 103 67.0 2.75 | Last.

30. 060 76.0 5,22 | Southwest.

30. 045 80.0 | 9,62 ! Southwost.

30. 060 83.0 4.36 | Southwost,

30. 060 84.0 ’ 12.31 | Last,

3 . 060 76.0 | 3.62 | Southcast.
Annualmean. ...... 30. 087 66. 2 61.96 | Southwest.

SHREVEPORT, LOUISIANA.
[Latitude, 32° 30; longitude, 93° 45'.]

The office is on the fourth floor of the Southern Iotel, on Milan
street, in the business center of the town. The roof affords an excel-
lent exposure for the wind-vane, (large pattern,) anemometer, and rain-
gauge, and they are well and firmly set up. The shelter is of the stand-
ard pattern, and projects from a window having a northern exposure.

Two ingpections have been made during the year, one in November,
1871, and the other in August, 1872, and such slight irregularities as
were discovered in the arrangemeunt of the instruments and manner of
keeping the records corrected. )

River reports are made from this station, the gauge used being one
constructed by the observer in accordance with plans furnished from
the central office. Owing to the fact that it was put up during
high water it has failed to prove seviceable during the sunmer season,
and a new one will be required. The reports from this station are consid- -
ered of importance by shippers on the Mississippi from New Orleans to
Saint Louis, and special pains will be taken to render them accurate and
trustworthy.

Seventy bulletins and six hundred and forty-five press reports have
been issued. The local observatious are published by the principal

apers.
P gergeant Hugh Coyle has been in charge of the station since Novem-
. per 6, 1871, and is highly commended by the inepecting officer for
his attention to duty. All reports have been sent regularly and in
proper form. Some delay in the transmission of the midnight reports
has occurred since July 1, by the closing of the telegraph-office at the
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regualar hour for sending them. To gunard against any interruption of
the reports an assistant was ordered to the station, August 2, 1872.

The observer gives the following illustration of the practical legal
value of the reports :

. In the month of February last something occurred hero which may be stated as an
indication of the esteem in which our service is held by the intelligent public.

‘A man was on trial at the district court for murder. A skiff (boat) was one of the
things found npou the scene of the supposed murder. It was alleged upon trial that
the boat had drifted with the wind in acertain direction to a cortain place.  Something
Was said about freezing water, ice in the river, and evaporation on the day tho dend

ody was found, but these allegations were not gencrally accepted as facts, and n con-
tl‘udxqt-ion ensuod. The mind of a wide-awake attorney soon perccived that these

uestions could be determined with scioutific accuracy and reliability by means of the

ignal-Service rocordd at this station. On the 19th of Fobruary my offico was vieited

¥ two lawyers in quest of information from said records, and the sane day I received
& citation from the district court to appear immodiately with the records of the weather

or November 28 and 29, 1871. I wus sworn to give true ovidence in the case, which
was decided by the information obtained from the daily record of observations.

Meteorological summary.

I i .
Y Mean bar- @ Mean thor- | Total rain- rnild o
ear, Month. ometer. | mometer. fall. Prevailing wind.
Inches.
1871, .| OctODEr™ -« en coeeee]veeenr cmmeer|oecemeraanns]ianmaeennnn.
: November ......... 30. 051 51.1 3.04 | East. .
1 December..oooee... 30. 167 47.7 1. 30 | South,
82,1 January - eeeeve -o-n 30. 211 40.7 5.26 | Eust.
) February .......... 20. 966 50. 6 5.89 [ West.
B% €19 01 | R, 30, 064 54.4 4,11 | South.
April .. 20, 984 66.5 7.18 | Southeast.
May . loeieannann 30,018 73.5 | 9.10 | Southeast.
JUNB ceveneinanenns 30, 002 80.4 2,70 | South.
July .eoveennnn P 29, 981 84.0 1.62 | South.
August ....... eees 30. 019 84,5 .40 | East,
Septembor . ........ . 30. 002 78.6 2.91 | Southeast.
Mean for 11 months. 30. 043 64.7 43.50 ; South.
—_— ! i l I

* Rocords incompleto.

SAINT LOUIS, MISSOURI.
[Latitude, 38° 37'; longitude, 90° 16."]

No change has been made in the location of the office since last report,
but ope is contemplated at an early day, to a building much more favor- -
ably located for meteorological purposes. The large wind-vane, rain-
Zauge, and anemometer are elevated above the root on a strongly-built
1?!"“1'01'1!), and are substantially put up. The latter instrument is pro-
v “,led with the standard telescopic rod and self-registering attachments.
a The instrument-shelter is of the standard pattern, and projects from
N window with a northern exposure. The station was inspected in,
November, 1871, and in August, 1872, and found in good condition on

oth occasions. . :

Fifteen reports were received here tri-daily until July 1, after which

¢ same numnber of river reports were received each afternoon until

)ugust 21, when, the circuit system being resumed, the number of re-
borts was increased to twenty-seven, to bereceived three times each day.
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Reports to and from Leavenworth and Cairo are here transferred under
the observer’s supervision.

Fourteen thousand and thirty bulletins and river vepoets have been
jssued and four thousand five hundred and twenty-four reports furnished
to the press. The leading dailies publish the tabular reports in full, and
the probabilities, river reports, and monthly summaries regularly and
in excellent form.

The inspector reports that the citizens are very desirous of having full
reports furnished them and a daily map issued, and in compliance with
their wishes and his recommendation arrangements are making for such
issue, which will be completed at an early day.

The members of the meteorological committee have taken an active
interest in the office and render valuable assistance to the observer in
various ways. They urge the extension of the system by the addition
of several other stations at the mouths of the principal tributaries of
the Missouri and Mississippi Rivers, to give timely notice of the approach
of floods from those sources. They also desire nore stations to the
westward, on aecount of the large carrying business done over the
Pacific Railroad. The river reports are of special importance to this
station on account of its large river trade, and special messengers are
furnished the observer by the chamber of commerce to assist in their
wide and prompt distribution.

The water-gauge is set up at the wharf of the Saint ‘Louis Elevator
Company, and was constructed by the observer in accordance with plans
furnished . from the central office. It agrees with that of the Pilots’
Association, and its indications are considered reliable,

Saint Louis was designated as arecruiting station for the signal detach-
ment, and the observer instructed to examine applicants for admission
to this service and turn over all candidates accepted to the recruiting
officer for enlistment and transter to Washington, The nimber of ap-
plications was unecxpectedly large, and the increased amount of work
thus thrown upon the observer necessitated the presence of another
assistant to enable him to perform this duty and keep up his regular
station-work, and one was, accordingly, ordered here in March, and still
remains. The following statement shows liow energetically the observer

- has carried out his duties in this direction: .

Number of applicants by wmail and in person.................. 1,356
Number of men examined............ c.--- s e ia e 845
Number of men examined who passed examination and were en-

TS 7 P R ve-. 103

Sergeant E. H. Singleton has been in charge of the station, and has
displayed in its management, and in bis unremitting attention to duty,
soldierly qualities of a high order. Referring to him the inspecting
officer says: ‘.

He seems to have conducted lis station in the Lest manner possible, and to have
given the people every facility to obtain such information as they desired. o onjoys
a bigh character in the community. :

Privates P. J. Huneke and Thomas G. White are on duty as assistants,

_aud are both applicants for promotiou.
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Meteorological summary.

Y, Moan bar- | Mean ther- | Total rain- | 5. .. :: .
ear. Month. ometer. mometer, fall. Provailing wind.
T I b —
! Inches.
1871--i October...o.cco.... 30, 041 60.5 2.07 | South-southwest.
. November.......... 30, 065 40.2 | 1.83 | Northwest.
' December.......... 30. 090 30.5 | 1.17 | Southwest.
1872.." Junuary - ..---.one. 30. 160 28.3 | .64 | Southwest.
February .......... 30,010 32.4 ¢ 1.15 | East.
March..coeeciannnn. 30. 057 39,1 2,43 | Northwest.
Aprili ..o iiiiiaanas 29, 947 57.5 ; 3.17 | Southeast.
May .cooenninnenn. 29, 960 67.4 5,97 | South.
JUDG. e ceaseean et 29, 949 76.9 ! 4,28 | South.
July.cceraeanaeannn i 29. 948 79,0 4.41 | Southeast.
August ceeeenonann. ; 30, 006 74.9 .93 | Boutheast.
September . ........ : 29. 965 69. 8 l 3.45 | Southwest.
Annual mean.... 30, 017 65.1 | 31,50 | Southerly.

SAINT PAUL, MINNESOTA.
[Latitude, 44° 53'; longitude, 93° 05.]

'_l‘he office was removed, December 27, 1871, to the third floor of the
bullding at the corner of Third and Market streets. The vane, (large
Pattern,) rain-gauge, and anemometer are well exposed on the roof of
the building, and the latter is provided with the standard self-register-
Ing attachment and telescopic rod. The instrument-shelter is of the
;t:smlard pattern, and projects from a window having a northern ex-

ure,

Ten reports were received here regularly until July 1, since which
date those from the river stations alone have been received cach after-
Noon, Some delays in the transmission of the morning and midnight
Teports have occurred since July, but arrangements have been made
Which it is hoped will prevent their future recurrence, except from
ccidental causes.

Eight hundred and thirty-four bulleting and two hundred and thirty-

Ve press reports have been issued. The principal papers pnblish
Cxtracts from the tabular reports, and the probabilities and monthly
s‘m‘lmaries in full. '

-Considerable interest is manifested in the service by the citizens, and
*1}. 8trong desire expressed to have the station furnished with full reports
. _01‘ the benefit of the agricultural community.

n Iver reports have been made since January 1, the observation being
aken from a gauge constructed in accordance with plans furnished
Tom the central office.

b _he office has been twice inspected during the year—once in Decem-

cgl’ 1871, and again in September, 1872. At the first inspection the

Ndition of the office was such as to lead to its removal to a better

°0atlo‘n and the discharge of the observer. At the second inspection

1l © office and instruments werg found in good order, and the conduct of

18 observer commendable.

érgeant I. V., Munger was relieved January 15, and was succeeded
y Serggant C. W. Held, the present incumbent. All mail reports have
een forwarded promptly and in proper form.
6s
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Meteorological summary.

Moan Lar- | Mean ther- | Total rain- . .
Year. Month. omoter. ometer. R Prevailing wind.
[ P —
‘ Inches.

1871..] October.......----- 30. 032 47.3 ! 1.90 | Northwest.
November.. ... -.-- 30.117 7.8 1.41 | North.
Decetmnber.c-c.---«- 30. 128 9.9 1.20 | Southwest.

1872..] January -ccc------- 30.077 15.1 .28 | Northwest.
February .c---e-e-- 30, 002 20.3 .26 | Southeast.
Marcheoeeoaceeannn. 30.121 21.9 1.64 | Northwest.
April coeeieeiienn 29, 876 45.1 1.69 | Southeast.
MAY.-eennaernaeeanes 29, 922 55.2 5.71 | West.

JUD8. cervemeenecnan 29, 849 67.9 3.81 | Southeast.
July.coooaiiiae. 29,919 71.2 4.23 | South.
August ooooceaan--. 29,974 69.2 3.52 | South.
September.. ... .... 29, 839 57.6 5.62 | East.
Annunalmean.... 29,992 42.4 ! 31.27 | Southerly.
I

TOLEDO, OHIO.
[Latitude, 40° 39'; longitude, 83° 32.]

Full reports from all stations were received until the suspension of
the circuit system, July 1. Since September 1 those from fifty-two
stations have been received as regularly as the telegraphic facilities at
the command of the office would permit. )

Three thousand eight hundred and twenty-nine bulletins and one
thousand six hundred and sixty-three maps have been issued, and a
general interest is manifested in the service by members of the press
and leading citizens. The station has not been inspected during the
year, and a detailed account of its condition cannot, therefore, be given:

The anemometer is provided with the standard telescopic rod and
self-registering attachments, and all instruments are reported by the
observer to be in good working order. ) i

Twenty-five cautionary gignals have been displayed with good results;
fifteen being fully justitied, and most of the others partially so.

Sergeant A. C. Ford remains in charge, and has rendered all reports
promptly and in proper form.

Private Davis was relieved November 10, 1871, for misconduct, and
his successor, Private G. A. Dandelet, promoted and transferred, March
19, 1872.

The present assistant, Private W. H. Colesberry, is reported as effi-
cient aud attentive to duty. L

Meteorological summary.

i Mean bar- | Mean ther- | Total rain- o
Year. Month. i ometer. mometer. fnll.mq Prevailing wiud.
— e f—— — _—_I -
1871 | 30,035 mo|
B 30.035 55. . Southwest.
30.077 35.0 1.48 | Northwest.
! 30. 062 26,0 1.91 | S8outhwest,
1872..| Junuary -.......--- 30. 056 26.0 1.20 | Southwest.
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Meteorological summary—Continued.

: Mean bar- { Mean ther- | Total rain- ey .
Year. Month. omoter. mometer, fall. Prevailing wind.
Inches.
1872..| February ...c...-.. 30.012 24.0 1.10 | Northeast.
March...cooovean... 30.042 | - 30.0 1.68 | Northwest.
April 29,977 49.9 1.87 | Northwest.
May. 29, 947 60.0 3.97 | Southwest.
June.. .- . 29,923 71.9 3.96 | Southwest.
July .. 29,914 76.0 5.76 | Southwest.
August 20, 982 | 75.3 1.16 | Southwest.
September. ........ 29,941 | 64.8 3.38 | Southwest.
Annnal mean.. .. 29.998 49.5 28.25 | Southwest.

VICKSBURGH, MISSISSIPPI.
[Latitude, 32° 24/; longitude, 91° 00.]

. No change has been made in the location of the office since the estab-
lishment of the station, but one is proposed, October 1, 1872, to secure
a8 better exposure of the instruments, at a less expense than at present.

he same number of reports are received here as at the other stations
On the river circuit, and has varied from time to time as at those stations,

Three thousand five hundred and eighty bulletins have been issued,
and seven hundred and thirty-four reports furnished the press. The
Station was iuspected in August, and several changes found necessary
la the Jocation of instruments and manner of caring for them. The
Tecords have been neatly kept, so well, indeed, as to receive special
Commendation from the inspecting officer.

he construction of a new and better instrument-shelter has been
eferred until the removal of the office to its new location.

- River reports have been regularly made since January 1, the gauge
Used being one constructed by the United States Engineer Corps, and
18 considered reliable, though badly located.

Cousiderable interest is manifested by the citizens in the river reports,
OWing to the fact that the principal business of the city is counected
With the river trade. ‘

ergeant R. R. Martin has remained on duty since the station was
tablished, and has given satisfaction by the prompt and correct ren-

Ition of all reports. A special series of observations, made volun-
0i;«‘rll_y by him, bave been placed on file in the central office, as evidence
u 1}18 zeal in the service. Private Max Marix was on duty as assistant

ntl} ordered in for promotion, April 10, 1872, when he was succeeded

¥y I rivate R, McLaughlin, who still remains. Both men are favorably
entioned by the inspector.
Meteorological summary.

——

Year,| Mean bar- | Mean ther- | Total rain- e
Month. ometer. mometer. fall. Prevailing wind.

—_—
1 Inches.

$71..| October..... 30.170 67.0 4.13 | East,

: Novewber-... 30,102 54,7 7.03 | Northwost.
1879 | December i 30.231 50. 1 2.05 | Southeast.

+| January ......... l 30. 262 42,7 3.24 ;| Northeast.
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Meteorological summary—Continued.

| — K
Year. ; Month. M(f:xlnr:st,le’lz}. g | 1\1;33]&1:;1 Tota_}ﬂi.am Prevailing wind.
!
Inches.
1872..] February 30.032 52.6 5.34 | Southeast.
Mareh.o.cooaereen-es 80,118 56.0 7.82 | North,
April .... 30. 053 | 69.2 7.79 | Southeast.
May -..-- . 30. 081 75.2 13.23 | Southeast.
Juse ....-- - 30, U056 8l.6 3.82 | Southwest.
Julg...omeve- -- 30. 046 83.5 2.11 | Southwest.
Angust ooooeoenan. 30,075 | 84.6 .49 | North.
September . ........ 30, 072 79.7 .72 | Southeast.
Annual mean.. .. 30.108 60. 4 57.77 | Southeast.
|

VIRGINIA CITY, MONTANA.

The office is located in the Cresent Hotel, on ‘Wallack street, and the
instruments are reported by the observer as well exposed, but the report
of the inspecting officer has not yet been received, 8o that no detailed
description of the office can be given. :

The station was established by Sergeant A.B. Knight, who began
reporting November 25, 1871, and has continued, to do so since, a8
regularly as the uncertain telegraphic communication would permit.
The reports trom Fort Benton are received here when the line is in
working order.

Three hundred and sixty-four bulletins have been issued, and four
hupdred and twenty reports of local observations furnished the press,
all of which have been published regularly. .

The mail reports have been rendered neatly, and in excellent form,
but not with sufficient promptness, abd the report of the inspecting
officer is expected to account for the delay. . .

There is a full set of standard instruwents at this station, all of which
are reported in good condition by the observer.

Latitude of StatiOl.. . cvceceeeeenmcsmeomssoesaaseecniaeccss 450 18
LODGItRAC «uvneaeneeaiinanee e e e 1120 03
Elevation of barometer above sea-level....c... ..o L 5, 510 ft
Meteorological summary.
M bar- | Mean ther-| Total rain-
Year. Month. 3&:50:}. Gl mnt;meter. ;-:'111]: wn Provailing wind.
. e
- Inches,
1871..| December.........- 29. 039 20.2 1.43 | West.
1572..] January ..o .. .--- 29, 768 20.3 1.45 | Southeast.
February ..c........ 29,679 26.6 ' .79 | West.
29, 683 3L.3 .20 | West.
29, 627 34.3 .35 | Northwest.
29,721 46.6 1.78 | West.
ég 723 55.6 .74 | West.
. 83¢ 58,4 2.73 | Sout
29, 838 61.3 160 | Weet "
29. 880 50.4 .28 | West,
Mean for 10 months. 29. 670 l 40.5 ’ 10.35 | West.
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WASHINGTON, D. C.
[Latitudc, 38° 53' ; longitude, 77° 01'.]

Several important changes have been made during the year in the
arrangementof the central office. The building occupied at the date of the
last report proving too small for the rapidly-increasing work of the of-
fice, the one immediately adjoining was rented in November, and an ad-
ditional story put on both buildings. The addition of the new story
compelled the removal of the observatory previously used as the instru-
ment-shelter,.as the roof was not strong enough to bear its weight with
that of the several instruments and apparatus necessarily exposed upon
it. A new shelter was, therefore, built, projecting from a window on
the northern side of the building. The whole of the upper story is used
for the examination, comparison, and adjustment of all instruments pur-
chased by the office, whether for local use or issue to stations. Paper
D, herewith, gives a detailed description of the different self-registering
instruments not previously described, and the manner of using them.
A complete record of each instrumeut issued is kept, showing its error,
date of issue, and all changes made thereafter, as reported by the
Party receiving it. In the photographic room a series of cloud-views

as been made, in addition to the regular work upon the photographic

Tegistering-apparatus.

_Sergeant George C. Schaeffer still has charge of the immediate com-
Parison of station-instruments, under the Supervision of a commissioned
officer, who has charge of this department of the office.

The station-work proper is done ou the third floor, where all tele-
&raphic reports are tramslated, bulletins written, and, with the large
daily edition of the weather-map, regularly issued. In this room all

e reports received by mail from all stations aro examined, corrected,
and filed for future reference.

Sergeant D.J. Gibbon was in charge of the station until commissioned
a8 gecond lieutenant, U. S. A., March 4, 1872, when he was succeeded

¥ Sergeant Theodore Smith, who has performed the arduous and

;'(:Sponsible duties connected therewith in an able and satisfactory
anner, .
A large amount of correspondence relating to the management of the

distant stations is also done in this room, Sergeant James B. Newlin

Temaining in charge of this branch of work, as at last report.

b uring the year sixteen thousand and sixty-four bulletins and one
undred and seven thousand eight hundred and eighty-eight maps have
een issued, and two thousand nine hundred and twenty reports fur-

Dighed to the press.

AS the care of the numerous instruments and a proper regard for the
Safety of the whole building required the constant presence of some
Tesponsible man, the working force was divided May 1 into three reliefs
of eight hours each, and a sergeant placed in chargo of each relief,
Whose duty is to personally examine the instruments and rooms every
wour to gee that everything is safe. As a procaution against fire, a
a abcock fire-extinguisher” and water-buckets, kept constantly filled,
tre placed on each floor of each building. A fire-alarm box is attached

0 the front of the building. .
ro e map-printing was done on the third floor until May 1, when the

o0l becoming too small for the purpose, the press was moved to &
arger room in another building near the main office. In addition to
Printing the maps, a large amount of other work has been done.
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Sergeant John T. Downes remains in charge of this ‘division of the
office, and has been faithful and regular in the discharge of his duties.

The work of lithographing the isobars and isotherms upon the tri-
daily weatber-map is done in the same building with the map-printing,
and is under the immediate charge of Private P.I'. Nagle, who has
shown commendable energy and skill in the perforinance of this duty.

The last reports in the morning are frequently not received until half-
past ten o’clock, and the maps, five hundred and fifteen in number, are
required to be ready for delivery by half-past eleven daily. As each
map passes twice through the lithographic and once through the print-
ing press, and both are worked by hand, the speed attained is con-
sidered very creditable to the men employed.

Meteorological summary.

- Moan Dbar- | Mean ther- | Total rain- e i

Year. | Month. ometer. bmometel‘- fall. Prevailing wind.

! Tuches. ‘
1871..! October .........-. : 30, 143 55.5 1.50 | South.

i November ......... 30, 068 42.4 4,85 | Northwost.

December.... 30. 142 32.3 1.36 | Northwest.

1872..! January .... . 30. 147 32.7 .23 | Northwest.

i February ..... . 300 029 34.0 .93 | Northwest.

‘ March. C.......o... 29, 999 36.0 3.22 | Northwest,

CApril eoeeiaiiiall. 30. 059 56.2 1.74 | Northwest.

EMaYecaeoaeonnenns 20, 979 67.8 1.43 | Northwest.

yJune c.oooooae... 29, 966 76.0 2.78 | South.

N 200 £ 90, 877 81.7 .82 | South.

i Augnust .o.ooooeonn. 30. 025 79.6 5.72 | South,

i Septe]nbcr _________ 30,075 69. 3 3.92 | Northwest.

| PR———-————

' Apnual mean ..... 30. 042| 55.3 28.50 | Northwest.

WILMINGTOXN, N. C.
[Latitude, 34° 11/; longitude, 78° 10']

The location of the office remains unchanged since date of last report.
No reports from other stations have been received here since July 1. Pre-
vious to that date all were received with regularity.

The station is provided with the large standard wind-vane, and the
standard telescopic rod and self-registering attachments to the ane-
mometer. .

Two thousand five hundred and forty-five bulletins and one thousand
seven hundred and twenty-four maps bave been issued, and two hun--
dred and fifty reports furnished the press. The principal papers pub-
lish extracts from the tabular reports daily, when they are received, and
continue to publish the probabilities and monthly summaries with regu-
larity.

The meteorological committee of the Chamber of Commerce urge the
construction of a telegraph line to Smithville, at the mouth of the river,
in order that the cautionary signals may bo of greater advantage to the
shipping than at present, as all large vessels are compelled to anchor in
the harbor there, out of sight of the signals as now displayed. Only
four signals have been ordered here during the year, of which number
three are reported as having been fully justified.
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The station has been twice inspected since last report, once in October,
1871, and again in July, 1872, and found in good condition on both oc-
casions. :

Sergeant Robert Seyboth remains in charge, and has rendered all re-

ports, both by mail and telegraph, promptly and in proper form.
_ The office was injured by fire February 9, 1872, but no report was lost
In consequence.. The instruments were saved through the exertions of
t‘}n} observer, but the furniture and records were partially destroyed.
Private H. Dietz has been on duty as assistant since July 17, and
Derforms his duties satisfactorily.

Meteorological summary.

Year, | Mean bar- | Mean ther- | Total rain- s :
! i Month ’ ometer. mometer. fall. Provailing wind.
\_i i
1 i Inches.
B71..| October..cceevon.-. i 30. 165 65.9 3,02 | East,
November .. . 30. 070 65.1 4.46 | Northwest.
1 December.... . 30,200 46, 3 3,90 | Southwest.
872..| January .oeeeeo.... 30,128 43.5 3.62 | North-northwest.
February .......... ‘ 29, 998 45.9 5,20 | North-northeast.
Marel coeeaaenaane. | 30,072 48.8 6.42 | Northwest.
April coeeniann.... I 30,108 63.2 .97 | Southwest.
May.ocoee coecnnens 30. 062 73.2 4,89 | Southwest.
June ...o.. caeoalll | 30. 045 78.3 2.87 | Southwost.
July coiennce caeonn i 30. 056 83.6 ; 5.54 | Southwest.
August ...ooeonn-nt | 30. 080 80.8 : 11.15 | Southwest.
: September ......... : 30. 078 75.7 8.22 | Southwest.
- Annual mean .... i 30. 087 63.4 60,26 | Southwest.
— | i

NORTH POLATR EXPEDITION.

¢ No intelligence has been received since the date of last annual report
romn Sergeant I'rederick Meyer, the observer with this expedition.

ISLAND OF SAINT PAUL, ALASKA.
[Latitude, 57¢ 02’; longitude, 170° 00".]

~Private Charles I. Fish was ordered, March 19, to proceed to San
‘rancisco without delay, and report to Captain Bryant, of the Treasury
epartment, and accompany him to the island of Saint Paul, in the
leutian group, for the purpose of making a special series of meteorolo-
gical observations in that remote locality. Through some wmisunder-
Standing on the part of Captain Bryant, that officer left San Francisco
. before the arrival of the observer, who was compelled to await the de-
Parture of the next vessel, sent out by the company having the exclu-
Sive control of the trade with the Seal Islands. He left San Francisco
April 22, but was unable to get farther than Unalaska, from which
Island he reports, August 2, that he hopes to complete his journey at

a'D’ carly date,
The followin g instructions will explain the work to bLe performed by

¢ observer:
s In addition to the ordinary observations taken at every station of the
ignal service, it is highly important, as also practicable, that at the
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island of Saint Paul, in Behring’s Sea, the following special observa-
tions be made: ’

1. Tidal observations.—These may easily be made by-use of the perma-
nent self-registering ganges which have long been in use by the Coast
Survey. It is desirable to have two or three of them always in use at
differently exposed poiuts along the sea-coast. The mean of these
registers will give the approximate heights of the tide, full explanations
as to the use of the instrument accompanying it.

2. The phenomena of storm waves and swells.—These undulations, which
precede a- severe gale sometimes two or three days, may be de-
tected on the tide-gauge, after its registration becomes tolerably well
known.

Tn the case of severe and very heavy storms, it will, perhaps, be some-
times possible to hear distinctly the noise of an approaching tempest
when it is yet several hundred miles distant, as is often done at the
Bermudas. In this inquiry it will be desirable to ascertain, if possible,
the side of the island on which the swell first makes itself felt and the
direction in which it is translated. This will serve to show the general
direction of the storm when moving on southerly parallels.

It will also be of great interest to ascertain the muddy appearance of
the water in anchoring depths, as preceding the more violent storms,
caused by heavy undulations affecting the bottom of the sea.

3. Keep accurate memoranda of the amount in inches of snow-fall.
To ascertain this, it is desirable to select some spot, or, better, two spots,
not liable to drifts, and yet not exposed to the wind. Take a small
cylinder of glass, and dip or thrust it, with open end down, through the
snow, to the ground, which should be previously covered with a piece of
plank or some non-conducting material. Melt the snow, and measure
the height of the melted snow, in the same glass-cylinder, by inches,
multiply the number of inches by 10, and you have the snow-fall.

4. If possible, take the temperature of the sea, surface and submarine
and deep sea, between the Aleutian Islands; also northeast and south
of Saint Paul’s. ' .

5. Preserve notes of any icebergs from the Arctic Ocean that may pass
through Behring Strait. . .

6. Especially is exact and reliable information desired as to any ob-
structions or ice-bridges closing up Behring Strait in winter, and, if so,
all information that may show whether, in that event, the winter tem-
peratures are higher in Alaska and the Aleutian Islands; and also
whether, when Behring Strait is blocked up, the current of the Kuro
Siwo from being arrested is thrown over upon the American coast with
increased velocity, bumidity, and warmtli. .

7. It is desirable also to ascertain the appearance and capture of the
sperm-whale within Behring Sea.

8. Notes of all auroral displays. L

9. The frequency and types of the electric discharges, lightning, &c.,
in the vicinity of Saint Paul’s, '

10. The proportion of fogs to clear weather.

11. 1t is also desirable to preserve specimens of any camphor-woods,
vegetables, sea-weed, coral or sponges that may be picked up upon the
coast of Saint Paul’s or the Aleutians, and also of all such drift-matter
from the Japan, Banin, Loochoo, and other islands of the Pacific.
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CANADIAN STATIONS.
MONTREAL,

Telegraphic reports have been made regularly by Dr. Charles Small-
wood, in accordance with the arrangement referred to in my last annual
report. These reports have usually been sent to Portland, where they
were transferred by the observer, with those of his own station, to New
York, Weekly reports by mail are also made with regularity, and are
filed with those received from other stations.

Meteorological summary.

I .
Year. Month, M:::,tl’fr' Mn?gﬁn :é;c;r- Totig‘furmu- Prevailing wind.
| Inches.
1871.. 29, 987 { 50.0 2.443 | West.
20,906 - 31.3 8. 668 | West.
29 837 ‘ 19.2 2.790 | West.
1872.. 29, 855 | 19.0 | 2,136 | West.
29,876 ¢ 20,3 ! 2.669 | West.
29, 854 21.2 2.245 | West.
29, 915 4.1 2.440 | West.
29, 882 68. 8 1.922 | West.
29,929 68.7 2.449 | West.
29, 916 71.0 3.182 | West.
30. 008 72.5 3.314 | West.
29, 970 62,0 6.374 | West.
Annual mean.... 29, 911 44.8 40, 632 | West.
TORONTO.

Arrangements were made soon after the date of last report with

rofessor G. T. Kingston, director of the Magnetic Observatory in Tor-
onto, and head of the Dominion Meteorological Bureau, for an exchiange
of reports as soon as his plans for their collection were elaborated. In
accordance with these arrangements, reports from Toronto have been
Teceived regularly since November 13, 1871, and from thoe following-
Damed stations during the periods stated:

Kingston, =  Began reporting January 2, 1872.
Port Dover, Suspended reporting February 13, 1872,
Port Stanley, Resumed reporting July 2, 1872.

Began reports January 2, 1872.
Saugeen, Suspended reports February 13, 1872.
Resuned reports July 3, 1872.

Quebec began reporting July 2, 1872.

The observations are made synchronous with those of the stations in -
the United States, and aresent in the same cipher. They are concentrated
at Toronto, and forwarded by Professor Kingston to the observer at

uffalo, who transfers them to Washington. The instruments used are

he property of the Dominion, and the observers are under the exclusive
direction of Professor Kingston.

’l‘he.reports have been forwarded regularly, and have proved of great
Vvalue in reference to meteorological changes on the lakes. At the re-
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quest of the Chief Signal-Officer, mail copies of all observations are for-
warded weekly, after revision at the Toronto office.

Return reports are furnished from the Buffalo statien, as requested
by Professor Kingston. i

Several of the papers and charts appended to this, afford illustrations
of the studies of the observer sergeants. Papers K and L were pre-
pared by Observer-Sergeant Theodore Smith, signal service, United
States Army, and papers M and P by Sergeants Schaeffer and
Boehmer respectively.

The total number of observer-sergeants on duty at this date is sixty-
seven, and of assistant observers, forty-eight.

The charge of stations and reports has remained under the immediate
direction of Brevet-Captain H. W. Howgate, United States Army, acting
signal-officer und assistant, by whom, as in preceding years, the diverse
dnties of such a charge, with other duties on occasions of especial ser-
vice, have been ably conducted.

Since the date of the last annual report, ten additional stations have
been established within the United States, and reports are had by a
comity of exchange from the seven stations established within the same
period in the Dominion of Canada. The total number of stations at
which observations are now made, and from which reports are received,
is seventy-two. A comprehensive plan for the study of the meteoric
conditions of the country has been kept steadily in view in the location
of stations. From the stations on the Aleutian Islands and those con-
templated in the Sandwich Islands are to be bad, it is hoped, the first
intimations of storms or meteoric disturbances having their origin, per-
haps, on the coasts of Asia, or in the equatorial regions of the Pacific,
and destined to extend to the Pacific coasts of the United States, The
Pacific coast stations, though few in number, may recognize and report
the first appearance on the Pacific coast of the disturbances thus traced,
and may enable a connection to be established between their own reports
and the reports of the island stations. Eastward of these, the Rocky
Mountain stations and the stations upon the great interior plateau,
though separated by intervals far too great, keep up a possible con-
nection between the reports had from the qu(ic coasts and those com-
ing from the valleys of the Missouri and Mississippi Rivers. It is on
this elevated interior some of the most interesting studies are yet to be
made. The meteoric conditions of the Missouri Valley connect closely
with those of the Mississippi Valley and thoe country thereto adjacent.
The stations located in the valley of the Missouri, together with the
stations of the Northwest, those of the Upper Mississippi Valley, and the
stations in the immediate vicinity of the Lakes Superior and Michigan,
report the first indications of one class of disturbqnces extending toward
the lake region. The stations on the Gulf of Mexico, the Texan stations,
and the stations of the Lower Mississippi and of the Ohio Valleys, are
located in part to warn against disturbances arising on or traversing
the Gult of Mexico ; exhibiting themselves next, perhaps, in the courses
of the valleys named and afterward reaching the lakes or extending
themselves over the States east of the Mississippi. The stations lying
immediately south and north of the lake regions, aud thosc located at
the different lake ports, enable care to be bad for the commerce of the
lakes. Throughout the interior States the meteoric disturbances
occurring may be traced from report to report of the stations located
within the boundaries of the different States. Passing farther eastward,
the eastern and southern stations on the Mexican Gulf receive and give
sometimes the first premonitions of storms, which afterward follow the
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whole Atlantic coast line northward. The stations located at the At-
lantic ports perceive the indications of storms passing eastward of .our
coasts and at sea, or they are warned, and by their reports warn each
other in turn, of the progress of disturbances noted at the stations in
the interior or at stations on the Gulf or on the lakes, and which
threaten the ports at which they are; and, finally, the Atlantic stations,
with the stations of the Saint Lawrence Valley, and those lying within
the Northern-Middle, and Eastern States, and upon their coasts, note
the last indications of disturbances passing over them, extending yet
farther eastward, and out upon the waters of the Atlantic. Sometimes
there come afterward reports from the meteoric stations on the coasts
of the British Islands, which seem to exhibit the presence there of dis-
turbances thus traced out to sea from our shores. Irom the first station
in the Aleutian Islands, from which reports are considered, to those
upon the British coasts, the reports from which are noticed, there iuter-
Venes nearly half a circumference of the earth’s surface. In all the
range of connected and connecting stations, there has not yet been
found one the absence of whose reports is not unpleasantly felt. Iach
accession to their number opens new facts, and brings nearer to certain-
ties the opinions as to the approaching meteoric conditions which those
facts indicate.

With the view of diminishing thie expenses of the service, and at the
same time possessing the power of suddenly increasing the number of
Stations from which reports are to be had in any section of the coun-
try which may at any season of the year be especially threatened
by the storms which at the different seasons seem to pass more fre-
Quently over particular portions of the territories of the . United States,
the organization of a mobilized corps of observers has beeu com-
menced, This corps, which will counsist of picked men, skillful, and
chosen for their special fitness for its contemplated duties, will be
equipped with portable apparatus, comprising all the instruments
they will be required to use at any station to which they way be
ordered, The stations to be properly occupied in each section of the
country in reference to the storms to which that section is bhabitually
exposed at particular seasons will be designated in advance, and the
Proper telegraphic connections for these stations will be previously
arranged. It will be possible to occupy, in this way, the stations, as
Stations of report, with very great rapidity. The period of danger for.
Wwhich they may be occupied being passed, they will be abandoned and
the force left free to be quickly transferred for the protection of other
Sections whose seasons of danger may be then approaching.

As the system of life-saving stations extends along the coast, those
Placed at prominent points will become useful as signal-stations. These
stationg can be connected by telegraphic wires with this Office, under
concurring plans of the Treasury and War Departments, at an expense
at most trivial, and with benefits to both services which ought not to be
overlooked. ’

Fifty stations have been thoroughly inspected during the year by
officers instructed and detailed for the purpose. ‘The irregularities dis-
covered and corrected dewonstrate the necessity of at least two careful
inspections of each station in each year. The inspections are yet in
Progress. (Table 5.) Official applications for the establishment of one

undred and thirteen new stations have been received. (Table 8.) ¥From
the detailed report of the operations of each of the established stations
1t appears that during the year there have been issued and distribute&
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at the different lake, sea-coast, and river ports, and in the inland cities,
a2 total number of bulletins, maps, &c., as follows: : .

Total number of bulletins, (tabulated weather reports,) one hundred
and eighty-seven thousand six hundred and seventeel'; total number .
of maps, (exhibiting meteoric conditions,) two hundred and three thou-
sand five hundred and thirty-three ; total number of press reports, fifty
thousand eight hundred and seventy-eight. :

The tri-daily synopses and probabilities have been regularly furnished
to the several press associations from the central office at Washing-
ton, and through these to the newspaper press throughout the country.
The synopses set forth the meteoric conditivns, with the changes as
reported for the twenty-four hours antecedent to the receipt of each
report. The probabilities are the deductions of the Office as to the
changes probably to occur within the eight Lours (in some instances
within the twenty-four hours) then next eusuing. (Paper A’.)

In the year past there have been issued from the central office one
thousand and ninety-five of these press reports. The preparation of each
report requires the study of the station reports at the hours due, the
draughting of a map and the consideration of, at least, the reports and
maps received and made within the then current twenty-four hours.
Each may be held to represent the resnlts had from the study of an
average number of one hundred and fifty meteoric reports. A total
number of one hundred and thirty-six thousand five hundred reports of
obsetvations have been in this way discussed during the year. The
wide diffusion given these reports by the relations established by the
office with the press is evidenced by the fact that it is estimated, com-
puting the number of copies published at each edition of each news-
paper in which reports or bulletins have appeared, that the aggregate
number of copies of the reports furnished from this Office which have
been laid before the public has reached a total of thirty millions, This
extensive publication has been without ¢ost to the United States,

It has been the policy of the Office to enlist, by this wide diffusion of
its reports, the services of the thousands having some knowledge of
meteorology, and possessing local instrumeuts, in the work of supple-
menting the Office reports, by their local knowledge and the use of their
own observations to the end of correctly interpreting, each for his own
location, what the Bureau might be able to foreshadow only for a whole
section of territory. To render this practice habitual is of the greatest
importance. The usage once established will of itself notably diminish
the number of disasters by shipwreck. It will be of important advan-
tage to all interests of agriculture. There 18 hardly a vocation which
will not find in it its uses.

The lateness of the hour at which the night telegraphic reports are
received has rendered it sometimes impossible to furnish the official
deductions from the reports in time to be telegraphed east and west
from New York, to reach the various cities in the northern and western
portions of the United States before the morning papers have been sent
to press. This difficulty has led to a change in the time of making and
transmitting the night.report from the hour of 11.35 p. m. to that of 11
p. m., Washington mean time. This change was made on September
1st of this year.

It is for every reason desirable that each publication of reports in any
newspaper should be of the report last issued from this Oftice prior to
the time at which the paper goes to press. The mode by which to
attain this end is yet a subject for study and experiment.

Professor Cleveland Abbe, assistant, First Lieutenant Robert Craig,
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acting signal-officer and assistant, and Professor Thompson B. Maury,
assistant, have alternated in preparing the official deductions of the
Office, besides performing such other duties in connection with the
reductions of observations as have been found desirable.

The favorable expression of scientific men, the popular credit given
the publications ot the Office, and the surprise and almost irritation
exhibited if at any time they chance to be in error, as must sometimes
happen, have sufiiciently evidenced the skill and care these officers

ave manifested in the discharge of their duties.

A comparison of the tri-aily forecasts, or ‘‘probabilities,” as they
have been styled, with the meteoric condition afterward reported, so far
as known, has given an average of 69 per cent., as veritied up to Novem-
ber 1, 1871. Since that date to the present time (October 1, 1872)
the average of verification has been 76.8 per cent. If regard be had to
those predictions verified within a few hours after the time for which
they were made, this percentage is considerably increased, there being
a total percentage of verifications and partial verifications of 82 per
cent. Those predictions considered verified are, however, the only ones
to be properly estimated upon. In view of the deficiency of telegraphic
facilities during the year, and the great irregularities of the working, it
was not anticipated that these predictions, based as they are upon the
tri-daily telegraphic reports, would increase in accuracy. Whatever
success bas been attained must be considered an indication of what
success might be with well-organized and full telegraphic facilities. The
difficulty of telegraphic communication with the stutions was greatest,
and was most seriously felt during the months of July and August.
It then not unfrequently happened that the most important and wide-
spread of the press probabilities—i. e., those drawn at midnight from
the midnight reports—were made in the absence of any current tele-
graphic information at that hour due from the observers west or south
of the Alleghanies. It is on this section the Office is wost dependent
for the intelligence which suggests the meteoric changes impending in
the Eastern, Middle, and Southern States, and upon the Lakes.

‘Three bundred and fifty-four cantionary signal-orders have been issued
during the year, each display of the cautionary signal at any station being
considered a separate order. This signal was announced as to be shown
“whenever the winds are expected to be as strong as twenty-five miles
an hour, and to contiuue so for several hours, within a radias of one
hundred miles from the station.”

The perceutage of cautionary signals, verified by the occurrence of
the winds described within a few hours after the display of the signal,
cither at the port at which the signal was exhibited, or within the radius
of one hundred miles from that port, is estimated to have been about 70
per cent. The instances of signals displayed, reported not verified, are
those in which thoy have not been proven necessary at the station where
exhibited. The signal is wholly ¢ cantionary,” forewarning probable
danger. It has been aimed to err on the side of caution. The delays
Such errors may cause are retrievable, the disasters of shipwreck are not.
Since the 1st of July of the present year thirty-two cautionary signals,

orewarning the approach of six different storms, have been diSplayed
at different ports. Of these storms five were destructive, justifying the,
display of twenty-eight gignals; one, in advance of which four signals
Wwere displayed, was not considered dangerous. It is not yet permitted
hope this accuracy can be maintained.

It must not be imagined that in the review of the year there are not

found errors of omission, or that warnings have been given in all
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instances of danger. Local storms of narrow extent, or-making their
march in a few hours, may pass between stations or over too few only,
and are not easily traceable. i

The practical results of this branch of the service, with all its errors
and imperfections, can be summed, it is believed, in the statement that
since the inauguration of its duties no great and continuous storm has
traversed the territory of the United States, or raged along the length
of its lakes, its gulf or sea-coast shores, as in their course such storms
have sometimes done, without fair and general premonition given at the,
great majority of the points endangered, to any who cared to seek or
heed them.

The storms of October 31 and November 1; 9th, 10th, and 11th; 13th
and 14th; 18th and 19th ; 24th; 29th and 30th; December 5, 6, 7, and
8; 10th; 15th and 16th; 16th; 20th; 23d; 30th and 31st, 1871; and
February 3; 8th and 9th’; 13th and 14th; March 1 and 2; 4th; 18th;
April 11 15th ; 24th; 30th; September 24th and 25th 3 28th and 29¢th,
1872, are mentioned as instances of those in advance of which notifica-
tion has bheen given.

Papers J, K, and L, with the appended charts and descriptions of
the storms of November 11 to 16, 1871, March 1 and 2, 1872, and Sep-
tember 28 to 30, 1872, are illustrations of the manner in which storms
may be traced from the reports had at the Office.

Lproving accuracy in the announcement of the approach and force of
storms may be expected to follow longer experience. It will increase
with each wise increase in the number of stations and reports. There
is essential need of such control of telegraphic facilities as will insure
the prompt receipt of these reports at any moment they may be called
for.

Soon after the date of the last annual report, arrangements were made
with Professor G. T. Kingston, of Torouto, chiet ot the Dominion
meteorological bureau, in compliance with an official request from that
bureau, and in view of a considerable appropriation coutemplated by
the Dominion of Canada for the purpose of a system of observation and
report similar to that existing in the United States, for an exchange of
reports with his office as rapidly as the system may extend in the Domin-
jon. In accordance with these arrangements telegraphic reports are
now received from seven Canadian stations. The observations are made
synchronous with those in the United States, and are worded in the
same cipher. These reports have been forwarded regularly to this Office
after concentration at Toronto, and have proved of value in connection
with the lake region. Separate reports are furnished from Montreal by
Professor Charles Smallwood, director of the Montreal Observatory.
Returned reports are furnished by this Office, as requested, to both To-
ronto and Montreal. Warnings, announcing probable meteoric changes,
and prepared with especial reference to the Canadian ports, are sent to-
Toronto whenever any serious disturbance is indicated. A notable
instance of this co-operation was had in the progress of the great storm
of September 28, 29, and 30 of this year. Warnings were giveu in
advance at the lake ports of the United States, and similar warnings
were at the same time telegraphed to Canada. The advautages result-
jing to both states from this arrangement are highly estimated. Aside
from the sentiment of international comity and good will, incident to
its existence, it is of practical value. To the Dominion, located as it is,
the exchanged reports received from the United States are essential to
safety. To the United States the reports received from the Domiuion
are like those of vidette stations against the storms moving upou the
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lake region from the north, and thence traversing the Northern, Middle,
and Eastern States, and the adjacent sea-coast. The appropriation
made by cach nationality, without in any way lessening its value to the
people who make it, is in effect supplemented by the sums similarly
devoted by the other, a mutual benefit accruing to both. It is to be
hoped the system may be extended in the Canadas, and the co-operation
e yet closer, this connection of the services becoming the first link in
the grand chain of interchanged international telegraphic reports, des-
tined with a higher civilization to bind together the signal-services of
the world. ,

Arrangements of a similar description are contemplated as to be made
for the exchange of observations by telegraph with various points in the
West India Islands, as soon as the authorization of the different govern-
ments interested can be had. These arrangements will be carried into
effect, if possible, before the opening of the stormy spring season.

It is believed that many of the cyclonie storms, the indications of
which are first felt by the stations of the United States, as theu show-
ing the disturbance upon the Gulf of Mexico or near the Atlantic coast,
and which stormns are afterward to be traced across the States interven-
ing, to the lakes, or along the Atlantic sea-coast, pass in their course
over places in these islands from whence their presence could be pre-
announced. The returning reports from the United States to the West
India ports might indicate dangers threatening near the sea-coasts ot
the United States, or disturbances upon the Gulf westward of those
islands, of wbich their commerce should be warned.

A reference to international exchanges of this character was made in
the.last annual report of this Office. They are entirely practicable, use-
ful, and cannot be too widely extended.

Since January 1, 1872, statements of the changes in the depths of
water ‘in the principal western rivers, being in direct relation to the
meteoric changes, have been reported daily from all stations established
upon those rivers. These reports are carefully prepared, and have been
received with a marked degree of interest. Numerous applications for
additional reports and stations are under consideration, The importance
of the information thus conveyed to the commercial interests of the
Tiver and inland cities has been fully recognized by the local presses and
the river population, It is hoped that as the number of stations increases,
and communication with the proper authorities is organized, a portion
of the great problem of the protection of the river commerce from ice
and freshets, ang of the lower river levees from breakage and overflow,
with the conseqnent disasters, will be solved, as they certainly can be,
by timely warnings which will be given. '

By the act of Congress approved June 10,1872, the duty was imposed
upon the Secretary of War of providing such stations, signals, and
Teports as might be found necessary for * the benefit of agricultural
aud commercial interests” throughout the United States. The service

efore technically limited to the lakes and sea-coasts was thus extended
LhI‘Oughout; the interior. The agricultural societies in the United States,
the addresses of whose officers could be obtained, were informed in July
a8t of this fact, and each was requested to appoint a permanent com-
Inittee to confer from time to time with the Chief Signal-Officer, and to
take.m conjunction with him such steps, or to recommend such action,
a8 might be deemed desirable to accomplish the objects in view. Eighty-
Nine gsocieties have appointed cowmmittees in compliance with this
Tequest, and notice has been given by a large number of other societies
at similar action will be taken by them at an early date. (Table IX.)
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While the agricultural interests have shared with others whatever.
benefit has followed the daily published reports of the Otfice, and care
has been had for those interests in the preparation ot the reports, the
plans by which it was contemplated to extend a service especially bene-
ficial to those interests have been in some degree delayed by the want
of telegraphic and other facilities by which to reach the interior. There
has not yet been time in which to fairly organize the details of opera-
tions. The field for duty isa large one, and the service in it must be
slowly established. But it is believed that with the daily reports and
notice of the signals of the Office, or its connected stations, disseminated
as they are by the press and channels now in use or known, some sim-
ple instructions as to the general courses or pro})able sequences of mete-
oric changes on this continent, and one or two inexpensive instruments
and plain directions for using them, alone or in counection with the
reports, results of important benefit can be obtained. The apparatus
can be so cheaply furnished, and its indications be made so simple, that
the whole can be had and used anywhere by any intelligent man.

In addition to the committees of the agricultural associations above
referred to, thirty-eight boards of trades and chambers of commerce of
principal cities and ports have standing meteorological committees which
are in direct communication with the Chief Signal-Officer. (Table X.) To
all of these committees printed sunmmaries of the meteoric changes for
the week then past are, by direction of the Secretary of War, mailed
from the oftice-of the Chief Signal-Officer, upon Saturday of each week,
for the use of the associations. (Paper Z.) :

This paper is an abstract made from the daily telegraphic reports in
the form of a general summary of the synopses for the week. It is
improved from time to time by the addition of such data as it may be
in the power of the Office to give, and which are suggested as desirable
by the associations, or known to be of general utility. Inaddition to
the copies furnished the associations, copies are turnished the presses
having the largest interior circulation. This paper has been favorably
received.

The great railway enterprises, with their vast extent of roads, have
an immediate and daily interest in the meteoric conditions existing in
the sections traversed by their tracks, or by those of connecting com-
panies. It is in the contemplation of the Oftice to furnish, if it is found
feasible to do so, by arrangement with the companies, whatever informa-
tion 1t may be in its power to give, directly beneficial to their interests

The meteoric conditions throughout the United States for each day-
of the year past have beeu traced on one thousand and ninety-five sep-

" arate maps, one being traced for each interval (average) of eight hours
of time. The form of map has been much improved, the base map
now exhibiting an orographic representation of the United States and
of the adjacent territory from which reports are had. In the prepara-
tion of the map the orographic charts prepared by Protessor A. Guyot,
of Princeton, were used, the information had from them being supple-
mented by the use of whatever data could be elsewhere collected by the

- Office. Iach map exhibits in its meteoric features the results had from
a consideration of an average number of three hundred and fifty sepa-
rate readings of different instruments at seventy-two stations. These
readings are of especial value as being made fromn similar instruments,
cach of which has been compared with the same standard. (Papers W,
X,and Y.)

In March last the Office publication of a collection of the tabulated
reports and synopses, together with the oflicial deductions, or forecasts,
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and a statement of the meteoric conditions occurring after the latter,
the whole in book form, was commenced. This paper has been con-
tinued up to this date, and is intended to form the basis of a monthly
issue to contain, in addition to the above matter, reducedcopies of each
of the tri-daily maps above referred to. The record is perhaps not par-
alleled by that bad in any other country.

The courses of the areas of low barometer have been traced on
especial maps, by months, from March, 1871, to June, 1872, inclusive,
and tables are prepared giving the mirimum readings, with latitude
and longitude, at intervals of eight hours during the movement of any
area within the scope of the stations of observation. Illustrations of

hese maps are given in Plates U and V, herewith, Some of the areas

of Jow barometer have apparently traversed the entire continent, from

- the Pacific to the Atlantic; some have passed over a portion of the

tates, while others have made their first appearance in the Gulf of

Mexico, moving thence over Eastern Texas, and following the river

Valleys to the lower lakes. A great number of these storm-centers have
bassed over the lake region.

The following gives the lowest observed readings of the low barom-
eters, with the number of areas traced for cach month, from March,
1871, to June, 1872, inclusive:

Mar_ch, 1871, twelve arveas of low baromoter, varying from.... .. 29.80 to 29.00.

129,40 to 99.44.

Pril, 1371, nine arcas of Jow barometer, varying from...... RN
Mny, 1871, six arcas ot low barometer, varying trom.............. .. 20.60 to 29.30.
June, 1871, twelve areas of low barometer, varying from............ 20,70 to 20.40.
J‘lly, 1871, twelvo areas of low barometer, varying from............ 20.85 to 29.50.
Aug, 1871, twelve areas of low barometer, virying from............ 20.79 to 28.20.
SGN., 1871, thirteen areas of low bavometor, varying from........... 29.80 to 29.45.
Oct,, 1871, thirtecn aveas of low barometer, varying from.... ....... 20.69 to 29.20.
N°V-, 1871, twelve areas of low baromcter, varying from............ 29.85 to 20.10.
Dec,’ 1871, thirteen arcas of low barometer, varying from........... 29.70 to 29.10.
J,mh, 1872, nine areas of low barometer, varying from.............. 20.85 to 29.26.
Pey,, 1872, thirteen arcas of low barometer, varying from.......... 20.70 to 20.40.

arch, 1872, cighteen areas of low barometer, varying from .......... 20.87 to 20.15.
Lnrxl, 15872, ten areus of low barometer, varying from............... 29.80 to 29.00.
] ay, 1872, nine areas of low barometer, varying from.............. 22.84 to 20.26.

Une, 1872, six areas of low bharometer, varying from.g.....oooeet. 29.79 to 20.20.

_ The locations of the areas of high barometer bave also been mapped
Or the same period of time, but while a few are traced directly across
e continent, the majority give tracings without apparent regularity.
A large amount of office-work has been devoted to collating and dis-
Cussing tlhie observations reeeived from all stations and collected from
Other gources, public and private, with a view to their ultimate publica-
on in permanent form. The Oflice has received many very courteous
tenders from public institutions and from private individuals offering
¢ use of material collected by them or in their charge.

Attention has continued to be given to the subject of the reduction
9L the barometric readings (observations) had at great altitudes to the
Ybothetical readings at sea-level. A series of tables for this purpose,
iﬁ course of preparation by Assistant Abbe, has been delayed by the

Dess of that officer.

i serious obstacle to the accurate reduction of meteorological obser-
ations has Leen found in the want of the proper information in regard
80 the elevations above sea-level of the different instruments at the
€veral stations. 'I'o remove this difficulty, the work of collecting relia=
r e data from surveys and other official sources was commenced in Feb-
Uary last, and has been vigorously prosecuted since by Lieutenant
enry Jackson, acting signal-officer and assistant. This collection is
T8
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still in progress. The following statement exhibits the material col-
lected up to this time, and which has been carefully tabulated and cor-
rected for future publication as well as for immediate use. .

Number of levels of railroad lines collected from records in the topo-
graphical oftice of the Post-Oftice Department, 308. ’

Number of levels of canals collected from records in the same office,
14.
Number of levels of railroad lines collected in the office of the Chief
Signal-Officer from railroad cowpanies, 256.

umber of levels of western surveys collected from the records of
the Interior Department, 12,

Number of levels of railroad surveys collected from the Tecords of
the Interior Department, 7.

Number of levels received from city engineers, Leing conneetions be-
tween different railroads in the respective cities, 46.

Number of complete lists of State surveys received from State
engineers, 43. '

Number of surveys of rivers and lakes received from United States
Engincer Department, 7.

In addition tothe above the United States Coast Survey has furnished
a table showing the height and range of the tide at all important ports
on the coast of the United States. For assistance rendered in this con-
nection the Office is under obligations to Professor 'W. L. Nicholson,
topographer of the Iost-Office Department ; to Professor C. S. Peirce,
assistant in charge of the United States Coast Survey Office; to the
Commissioner of the Land-Office in the Interior Department; to the
Chief of Engineers, United States Army ; to the officers of the various rail-
road companies throughout the United States, and to the city engineers
of most of our important cities. . L

Some attention has been given to the investigation of the meteoric
conditions at different elevations. A series of especial observations were
made simultaneously on the summit and at the base of Mount Wash-
ington, in 3May last, for this purpose. .
~ The experiment of a balloon ascension has been tried with fair results.
"The ascension was made *by contract had with a professional aeronaut,
and had in view the determination of the question whether the proper
instruments conld be carried and used with needful aceuracy, an observer-
sergeant being charged with the duty. One hundred and fifty-six read-
ings were made during the ascension. This experiment is thought to
have established that very delicate instruments may be employed here-
after, if it is considered desirable.

Refevence was made in the last annual report to the utility of observa-
tions had in the upper aerial currents, in relation to some of the data of
practical meteorology. The station at’ the summit of Mount Washing-
ton, at an clevation of 6,290 feet above the sea, has been maintained
since December 15, 1870.° From that date tri-daily telegraphic reports
have been had from the party there gtationed. It is desirable that new
nountain-stations should be established and suitably provided aloung
the Apalachian chain and in the Rocky Mountains. These, together
with certain special stations on the western plains, should be provided
with self-registering apparatus. :

To extend the system of synchronal observations, blanks have becnt
furnished to such ship-captains and others making voyages to sea as
have signified their willingness to make the necessary observationy ab
the stated times. Facilities are given for comparing the instroments
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used upon the vessels with the standard at Washington. Fifty-two
records have been received from the Pacific Mail Steamship Company.

These records have been valuable”in tracing the courses of atmo-
spherie disturbances béfore they reach the coasts of the United States,
or after they have passed from the coasts seaward. Similar assistance
18 invited from all ship-owners and those interested in commerce.

The study and comparison of the best known meteoric instruments,
for the purpose of ultimately securing the greatest advantages in the
Standard instruments to be constructed for the United States, has con-
tinued since the date of last report. The collection already in posses-
Sion of this Office has become interesting and valuable. The equipment
of the stations throughout the country with reliable apparatus is of the
first importance. An electric attachment to the Robinson anemometer,
1lll‘nishiup; a continuous record of the velocity of the wind, devised. for
the office by Lieutenant D. J. Gibbon, acting signal-officer, has been
tested and adopted for all the stations. Experiments are in progress
to determine the siructures of a water-gauge, wind-vane, and of other
lngtruments, to be also self-registering by electricity. It is requisite

Il.at they be strong, reliable, and inexpensive. The electric record per-
its the working portion of the apparatus to be exposed wherever may
® Dbest for its uses. The record alone is had in the office of the ob-
Server, The seclfregistering instruments to which-reference has been
Made in previous reports, are now more favorably placed in a room
e8pecially fitted for them.

The Department has been again indebted to the Post-Office Depart-
laent, which, under the especial order of the Postmaster General, has
Continned the service of transporting, in care of its mail-agents, the

arometers and other delicate instruments needed to supply the places-
of those rendered useless by accident at the stations.

The library of the Office has been increased from six hundred volumes

0 one thousand three hundred and forty. These books have been cata-
O0gued and arranged conveniently for reference, and form the nucleus
of a valuable meteorological library, to which additions may be made.
tom time to time.

system of exchanges with foreign socicties has been instituted dus-
g the year, and on the part of this Oftice over five hundred sets of the
tri-daily weather maps and bulletins have been sent abroad.

The tull daily issue has been sent regularly to the following parties,
4nd has heen suitably acknowledged: Robert Scott, esq., director ot the
ondon Meteorological Society ; Professor Buys Ballot, director of the
Oyal Meteorological Institute of the Netherlands; Professor H. Mohn,
Irector of the Meteorological Institute of Norway; Captain N. Hoft-
’ll)leyer, director of the Danish Meteorological Institute; Professor Dr.
Testel, Emden, East Friesland, Germany ; Imperial Naval School, Kiel,

Crmany, furnished throngh the German iega,t)ion in this city.

ome idea of the extensive labor devolving upon the Office from its
nOW wide-spread eonnections may be had from the consideration of the
mber of papers requiring its action, the record showing thirty-five
. Ousand nine hundred and ninety letters sent, and one hundred and
Sventy-three thousand three hundred and six letters received during
8 year. Three thousand one hundred aund sixty-five accounts have
€en examined and settled in the property division. (Table 6.)
ass?l‘evet Lieutenant-Colonel Garrick Mallery, acting signal-officer and
OPdIStm,nt has had charge of the records, general correspondence, and
ers: Lieutenant lienry Jackson, acting signal-officer and assistant,.
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has been in charge of the property division. The untiring zeal of these
officers has entitled them to especial commendation. -

The office sustained a serious 18ss by the death, on December 24, 1871,
of Brevet Major L. B. Norton, assistant signal-officer, for many years
property and disbursing officer of the signal-service. He served with
gallantry during the war, and zealously, until the time of his death, a
continuous service on signal duty of more than ten years’ duration.

. The telegraphic transmission of reports of observations was had over

the lines of the Western Union Telegraph Company, in accordance with
the plans and working forms of circuit of this Office, substantially as
exhibited in the last annual report, until June 30 of the present year,
when that company declined to continue the service on terms considered
satisfactory Ly the officers of the United States. From June 30 to July
21 it was attempted to conduct the service upon plans differing from
the systems of working forms of circuits originally devised for it. _The
delays, however, proved to be so great, even in what were recognized
as the business hours of the companies, and, despite the orders of the
presidents of the several companies that the reports should be given prior-
ity over all other business, that very many of the reports, when received,
were uscless. The Office was compelled to resume the form of systema-
tized working circuits as soon as it became practicable to do so. Since
July 21 the reports have been had over the wires of the Franklin,
Atlantic and Pacific, Southern and Atlantic, Pacific and Atlantie, Great
‘Western, and Northwestern and International Ocean Telegraph Com-
panies, which have consented to transmit the official dispatches to the
extent their combined facilities permitted, and in accordance with the
working forms of eircuits furnished by this Office... Papers T! to I
exhibit the working forms of circuits adopted. Some difficulty was
experienced in making the proper connections of these circuits, involv-
ing, as they did, the wires of so many distinet companies, and the ser-
vice suffered from serious delays in consequence. The difficulties in the
way of successful working are being gradually 1_'emoved. The subject
of its telegraphic eommunications has been one of the most delicate with
which the Office has had to do—duties wholly dependent for their suc-
cess upon the rapidity and reliability of its telegraphic connections,
and with responsibilities involving often the lives, as well as property,
of those who might look to it for warnings, there is none wiich could
more properly excite anxiety, Very many questions affecting the rela-
tions of the United States and the different telegraph companies have
never been settled by precedent or usage. In the correspondence and
action which have been bad daring the year \_\'ith tl}@ different companies:
upon matters on which there were disagreemng views it has been the
aim of this Office, under the direction of the Department, to wmaintain
such a position that each company might feel it had been treated
with equal justice, however much the Department might necessarily .
differ from any of them in its views. ’

A certain official commendation and good-will seems to be due to:
those companies which have evidenced their willingness to lend their
aid in carrying on the service, trusting all questions to future satisfac-
tory settlement. The rates of compeusation the Office has felt empow-
ered to offer being made in some instances a cause of complaint, the
Office has stated to any company so complaining that if, upon a just
statement of the cost of the serviece and its proper value to the com-
panies, it cannot be found to be fairly remunerative, the officers of the
Department will willingly join the representatives of the companies iB-
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tl_le presentation of the facts to Congress or other authority, with the
view of securing to the company just compensation.

To secure the discharge of the telegraphic duties of the Office with
promptness—with the good will and co-operation of whatever companies .
Mmight be carrying its service, and with proper remuneration allowed to
them for that service—have been the ends to be attained. As the re.
lations of the people of the United States to the telegraphic companies

aving privileges under the acts of Congress become better determined,
aud the style ot the official communications the Executive Departments
may be permitted to have over the wires of the companies, the times at
Which they are authorized to require the transmission of such commu-
Dications, and tho rates of payment at which the communications
transmitted must be paid for, become established, the difficulties which
at the outset have hampered this service will disappear.

The Department has been fortunate in the constant advice of the

on, William Whiting, special assistant of the Attorney-General, in
Teference to questions of the duties of the telegraphic companies.

The telegraphic service in the Office has been under the immediate
charge of Mr. George C. Maynard, electrician, who has rendered im-
Dortant and special service. Dauring the year ended September 30,
1872 seven hundred and sixty-eight thousand and forty-six words of
Weather reports have been received at, and eighteen thousand seven

nndred and forty-two words sent from this Office. One thousand nine

undred and forty-four messages other than reports, but on business
Connected therewith, were also sent from, and two thousand one hun-

red and eighty messages received at this office. One hundred and
thirty.fonr thousand three hundred and eight mail reports have been
examined and compared with the telegraphic copies and filed for future
reference.

The numerical cipher used for the transmission of the reports at date
of last report was replaced on the 1st of January by one of a different

orm. (Paper C.)
. By the use of this cipher the number of words have been reduced one
i“)hlrd, while the amount of information contained in each report has
€en increased. ' :

In view of the large and constantly increasing labor of the Office, the
Compensation of the clerks of class two, employed in it and bhaving
general charge of its clerical duties, is considered inadequte. It is re-
Commended that to secure to them a just promotion, the employment
f two clerks of class four be authorized.

. The propriety of an established orvganization of the officers of the
a‘.gni}'l service becomes more apparent as their] duties increase in extent
ud importance. Separated from the commands to which they belong,
aud op g duty differing from the routine duties of those commands, they
igse familiarity with that routine, and by absence from their regimoents
re‘éllr the displeasure of their commanding officers, who do not always
. ect that such absence is not voluntary, but in obedience to orders
d é)tm broper authority. The officers themselves cannot feel while on o
ti ached service that interest in their duties which is felt when promo-
Ol and stunding is to bo obtained by the display of such interest.
Ineey are liable to be detached at any time and returned to their regi-
nts. It gseems just to both officers and enlisted men that they should
0 8iven a recognized organization. The attention of the Secretary of
ar is especially invited to this subject.
he recommeundation that an appointment to a commission be given



90 REPORT OF THE CHIEF SIGNAL-OFFICER.

each year to that observer sergeant who shall in that year be reported
as most distinguished for fidelity and ability is renewed.

The promotion to the grade of second lieutenant of -Observer Ser-
geant D. J.Gibbon last year, recommended for his appdéintment upon such
grounds, has been productive of good effects.

At the end of another year of service, during which the active labors
of the Office and its connected stations have ceased on no day or night,
the annual report, with its record of duty done, is submitted with sat-
isfaction. In no year to come is it likely the gervice can be more em-
barrassed than it has been in the year just passed with the difficulties to
be encountered by a novel service. It has survived them. The en-
couragement had in the popular good will and interest in the daily
duties, the support of the press and of the different commercial
and agricultural associatious, has been continued. The public criticism

- bas been considerate. The scientific institutions throughout the United
States have received the exchanges of the Office with pleasure and
have rendered assistance whenever in their power. From those of al-
most every foreign country are had expressions of interest and sugges-
tions of co-operation, The field for study and improvement, under &
higher guidance, extends with each day’s experience. The possible
public good to be had, with the service properly conducted and sus-
tained, and with facilities now proved to be attainable on this continent,

cannot Le estimated.
ALBERT J. MYER, .
Brigadier-General and Chief Signal- Officer of the Army.
Hon. W. W, BELKNAP,
Secretary of War.

RECORD O SIGNAL CAMP OF INSTRUCTION, FORT WHIPPLE, VIRGINIA.

TABLE I.—Officers instructed during the year ending October 1, 1872,

e e = —

I TReported ‘ Relieved
Name. | Rank and corps. for from Remarks.

i instruction. l instruction.

Charles S. Smith..... * First_licutenant Jourth :July 15,1871 | Nov. 25,1871 . Completed full course .
| TUnited States Artfllory. | ! in’ signaling, tele
! i glmphy, and mweteor-
' H i ology. '

H. . Homphreys. . ..| First lioutenant Fifteenth | Aug. 13,1871 !Dec. 7, 1871 ; g"'no.

United States Infantry, | |
Charles E. Kilbourne.| First Meutenant Sccond | Sept. 19,1871 ) Dec. 18,1871 Do.

United States Artillery.
Mar. 9,1872;

Lewls Warrington ...| First Licutenaut Founrth | Feb. 2,1872
C United States Cavalry.

Relioved bofore com:,
leting tull course of
: instruction.

11 1. C. Dunwoody. ..| First lientonant Fourth i Mar. 4,1872 Aug. 1,1872 ¢ Reportoed origin'lv-]’g;i

United States Artillery. [ 710, 1871 granted:

. i i leave of abaence July

. . . . ¢ 12,1871,to Mar.3,187%

David J. Gibbon ..... Second lientenant Ninth [.............. eeeeieaaaa Still under instruotiod«
Tnited States Cavalry. | i

—— - RPN o T

.
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TanLg IL—A4mount of field-pra

United States Artillory.

a1

ctice had by each officer.

Tee |2 [
Lot | O
= d E’g !
'Tal&ali
i Uw PN
e leg .
Name. Rank and corps. =7 ’5‘05 temarke,
w2 | A2
i@ o; - 1
LBl SE
S < !
. ‘ z = '/( - :
o . [ | — i |- T
Charles S, Smith .c..-.... First lieutenaut Fourth | 12 1
1 v TUnitod States Artillery.
1. H. Humphreys........ i First lieutenont Fiftcooth | 16 2
. . United Statos Infantry. !
Charles E. Kilbourne. ..., Iirst lioutonant Second | 16 2
United States Artillery. ; .
Lewis Warrington....... " First_lieutonant Fourth ............. . Study of manual of siguals, wand-
¥ | __United States Cavalry. I l I practice, &c., for 22 day=
1. H.C. Dunwoody ......: Firat leutenant Fourth ' 10 | 2

David J. Gibbon

" Second licutenant Ninth |
, United States Cavalry. |

Still under instraction.

- .l - . ..‘

TaBLE I11.—Number

. Instruetion Date of

Name. commenced. | examination.
i

Hugh Coylo....cou-n June 17,1871 | Nov. 6,1¥71
N.D.Lane........--. Aug. 12,1871 | Oct. 6,1871
E.0Q.C. MacInerney..! Ang. 18,1871 Feb, 23, 1872
IT‘. Mansfiold Aug 18,1871 [ Oct. 6, 1871
4. B. Wells ... .| Aug. 18,1871 [ Oct.  6,1871
Goprgo McDon | Aug. 18,1871 | Oct. 6,187
A.J. Tilloy Aug. 19,1871 [ ..ol
Mann L. Ang. 24,1871 | Oct. 13,1871
Charles E. Wheeler ..| Aug. 25,1871 | Oct. 13,1871
-J. Shapofelter. .. .. Sept. 8, 1871 Oct. 20,1871
+B. Knight......... Sopt. & 1871 Oct. 20,1871
). O'Donoghue. ...... Sept. 13,1871 | Oct. 20,1871
T . Bayes. ......... Sept. 14,1871 | Aug. 20,1872
John P.Clum....... Sept. 18, 1871 | Oet.” 20,1871
ustave A. Dnudelot | Nov, 10,1871 | Mar. 19,1872
S O.Mapson......... Dee. 21871 [ Jan. 5, 1872
C°°!' e Prender...... Jan. 15,1872 | Mar. 8 1872
‘B arles Lever........ Tob, 13,1872 Lo iiiial.
- ¥. Maynard .......} Aug. 4,1871| Apr. 1,1812
Edward Lloyd ....... Teb. 10,1872 | Apr. 10,1872
i arles A. Shaw..... Jan. 20,1872 | Mar. 8 1872
Rickard Williams. ...} Mar. 13,1832 | July 11,1872
é.cslin C. Tloteler....| Apr. 1,1872 | May 31,1872
a8muel W, Beall..... Apr. 10,1872 | May 31,1872
ax Marix ...... .| Apr. 10,1872 | May 31,1872
John Dascomb.......| Apr. 19,1872 | May 31,1872
ames O'Dowd. .. Apr. 22,1872 | July 11,1872
G .8, Jowoll ..... .| May 17,1872 | July 11,1872
eorge A. Clum.. May 17,1872 | July 11,1872
illfam T, Boyd.....|June 17,1872 | Aug. 21,1872
Thny Barton........ Juuo 17,1872 | Aug. 21,1872
D OTI{ B. Jennings...| June 17,1872 | Aug. 23,1872
“;1“1'“ H. Sackett ....| June 17,1832 | Aug. 23,1872
Y bl(:nm Line June 17,1872 | Aung. 23, 1872
“ﬁ’ﬂ Tt J, Bell....... June 17, 1872 | Aug. 23,1812
X, lliam Thoedovius .| July 9,1872 | Aug. 23,1872
elson Gorom........ Aug. 2L, 1872 ..ot

of observer-sergeants instructed from October 1, 1371, fo September 30

i

i

, 1872,

temarks.

Tromoted to rank of sergeant November 6, 1871; in
charge of station at Shreveport, Lu.

In charge of atation at Augusta, Ga. .

Tromoted to rank of sergeant Kebruary 23. 1872;7in
chiarge of station at Galveston, Toxas.

In charge of station at Xew Orlouus, La.

In ohargo of station at San Diego, Cal.

‘Avwaitiug orders nt Fort Whipple, Va.

Failed to pass final examination,

In cliarge of station at Detroit, Mich.

Dishonorably discharged the service.

In charge of station at ey West, ¥la.

In chargo of station at Virgivia City, M. T.

In chargo of station at Mobile, Aln.

In chargo of station at Alpona, Mich.

In chargo of station at Sauta Fé, N, M.

Promoted to rauk of sergennt Mareh 19, 1872,

In charge of station'at Savanpal, Ga.

In chargo of station at Fort Sully, D. T.

Discharged before Pnesln 1 examination.

Instimeted on station; in charge of station at Cin-
cinuanti, Ohio.

In charge of station at Iudianola, Texas.

In chargo of station at Breckenridge, Miun.

Reduced to thoe ranks for misconduct ; now on duty
with the detnchment at I'ort \\']\i'pple. Va.

On duty at the othico of tho Chief § nal-Officer.

In charge of station at Coriune, U. L.

In charge of station at Duvonport, Jowa.

In chargoe of station at Du Luth, Minn.

In charge of atation at Lake City, I,

On duty at oftico of the Chief Signal-Officer.

In churge of station at Moutgomery, Ala.

In charge of station at Philadel yhia, Pa.

In charge of station at Omala, Neb. .

On duty at tho oftice ot the Chiof St al.Officer.

In charge of station at Milwaukoo, Wis.

On station at Mount Washington, N. H.

In charge of station at Esconawlba, Mich.

In ohargoe of atation at Punta Rassa, Fla.

Still under instraction.

e e
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TaBLE IV.—Number of enlisted men instrucled for the position of agsistant to observer-

sergeants from Ootober 1, 1871, to Seplember 39, 1872.

Placed under

Remarks.

Ordcred to Fort Whipple, Virginin,
for promotion,

At Fort Whipple, Virginia, await-
ing orders. .

On duty as assistant at Baltimore,
Maryland.

On _duty as assistant at Buffalo,
Now York.

Ordered to Fort Whipple, Virginia,

. for pl]'omotiou.

)

0. do.

On duty as assistant at Indiapap-
olis, Indinna,

Ordered to Fort Whipple, Virginia,
under arrest.

Ovdered to Fort Whipple, Virginin,
for misconduct,

In chargo of station at Island of
Saint Paul, Alaska.

On duty at oftice ot the Chicf Sig-
nal-Officer,

01} (]luty as assistant at Clevoland,
Jhio.

Ordered to Tort Whipple, Virgipia,
for proinotion,

On_duty as assistant at Toledo,
Ohio.

On duty as assistant at Galveston,
Toxns.

On duty as assistant at Nashville,
‘Tonnessec,

On_ station-duty at “office of tho
Chieft Signul-Officer.

On duty as assistant at Chicago,
Illinois.

On duty as assistant at Lake City,
Tlorida.

On duty as nssistant at Vicksburgh,
Mississippi.

On duty at oftico of the Chief Sig-
val-Officer.

Oun duty as assistunt at Detroit,
Michigan.

On duty as assistant at Charleston,
South Carolina.

Ordcered to FFort Whipple, Virginia,
awaiting orders,

On duty as assistant at Koy West, -
J'lorida.

Ordered to Fort Whipple, Virginis,
for misconduct.

0.

On duty at offico of tho Chief Sig-
nul-Oflicer.

On duty us assistant at Loaven:
wortl, Kansau,

Awaiting orders at Yort Whipplo,
Virginin,

On duty us assistant at Cincinuati,

110.

On duty as assistant at Keokuk,
Towa,

On duty as assistant at Pittsburgh,
Peunnylvania,

On duty as aesintant at Mobile,
Alabama,

Oli duty as nssistant at Davenport,
owa,

On duty as assistant at Chicago,
INinois,

Ou_duty as assistaut at Omaha,
Nebraslar.

On dutly as agslstant at Wilming-
ton, North Carolina,

17,1872 Jupe 17,1872 July 9,187, On duty as assistant at Norfolk,
i i :

None. | meinuction) Gubiiulay | Ordored on
| ant. o
Williamn Black......... I Oct. 23,1871 e l Oct. 23,1871
E. 8 Martin............ Jan. 92,1872 1 . ... {Feb. 1,1872
Otto Schiitze........... I June 10, 1872 | Junc 27, 1872 l July 9,1872
Thomas A. Taylor Tan. 22,1872 Feb. 10, 1872 | Fob. 16, 1872
Timothy O'Neil........ i Jan. 25,1872 Feb. 10,1872 | Feb. 10,1872
Tumea B Murelt o S ot [ B Sen
William Stein ......... Jan.  3,1872 Jan. 3, 1872
C.A Rrogan........... ; Feb, 10, 1872 L 1el. 10, 1872
CharlesT. Fish......... ' Teb, 12,1872 Teb. 12,1872 .
A. F. Mc¢cDormott....... : Mar., 4,1872 ...l Mar., 15,1872
Edward Moran ........ Mar. 4,1872 | Mar. 15, 1872 | Mar. 15, 1872
Thomasg G. Whito...... ! Mar. 4,1872 | Mar. 15,1872 | Mar. 26,1872
W. H. Colesberry ...... ! Mar. 5, 1872 | Mar. 16,1872 | Mar. 19,1872
Joseph E. Cook ........ I Mar., 91892 |.ceceiianaan.. Mar. 26,1872
W.C.W.Shreek ....... | Mar. 15,1872 | Mar. 27,1872 | April 1, 1872
L.E.Bebree.cccoee..... ! Mar. 15,1872 | Mar. 27,1872 | May 20, 1872 ;
F.Z. Goscwisch........ ! Mar. 15,1872 | Mar. 27,1872 | April 81872
Heiiry U. Jones........ | Mar. 20,1872 | April 171872 | Apr. 10,1872
R, McLaughlin ........ | Mar, 22,1872 | April 6,1872! Apr. 10,1872
William C. Keoch...... ' Mar, 25,1872 | enrreeannnn- Apr. 8 1872
W. Stromberger . ...... I Aar, 29,1872 | Apr. 13,1872 | Apr. 15,1872
Sidney Powell ......... : Mar. 29,1872 | Apr. 13,1872 | Apr. 22,1672
A.D. Wolcott. ......... I Mar, 90,1872 | Apr. 13,1872 May 2, 1872
W. A. Chapmant........ i Apr. 6,1872 | Apr. 26,1872 | May 7,1872
Arthur W. Hart ... ... ' 6,1872 | Apr. 26,1872 | May 2, 1672
James II. Stockwell....; #,1872 | Apr. 26,1872 | May 17, 1872
John Luurens....... . F 3 T 7 1 P P R
E.W.McGanu......... P Apr. 10,1872 | May 17, 1832 | May 17,1872
.John W. Everly........ I Apr. 26,1872 | May 28, 1872 [meesmeneeees
Edward A. Lewis...... Apr. 26,1872 |eeenennen ... ’ May 20,1672
W.0.Bailey ........... "May 31872 May 28,1872 | Aug. 31,1872
William Finh.......... ‘May 1872 May 28,1872, Juno 17, 1672
Frank . Wash...... May 83,1872 | May 98,1872 | Juno 17, 1872
William D. Wrizht L May 3,1872 | May 28,1872 { Juno 1,1872
John D, M. Feo ........! May 10,1872 Junc 8,1872 July 27,1872
'Georgo W.McKee ..... i May 11,1872 | ...... FOU | June 17,1872
P.G Deitz.ooene oonnn) May 11,1872 i Juve &, 1872 i June 17,1872
E.B. Roblins .......... May
S. P.Ruthven.......... ! May 17, m-mi .............. NI
H M. Ludwig......... May 24,1872, Junc 15, 1872 [ June 17,1872

Virginia.
[ on atation-dnty at offico of the
| Chief Signal-Officor.
i On duty as assistant at Louiaville,
Kentucky.
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TABLE 1V.—Number of enlisted men ingfruoted,

4-e.—Continued.

Pinced un;lor
<. nstruction
Kawme. for assist-
ant.

E.F.McComas...... " May 24,1872
W. U, Simons .......... June 7,18%
Jaues Brown .......... Juno *7, 1872
D.C. Ralston. .......... : Juno 27,1872
Mark Downing ........ July 19,1872
A.G, Tassitt ceeenn.... July 19,1872
W.R, Nuznm ............ ! July 19,1872
James Courtney -...... Aug. 16,1872
H. R Stockman........ Ang. 16,1872
J. B, Campbell ......... | Aug. 23,1872 ;
Lawrenco Dunne. ...... ! Aug. 23,1872
John McGuire......... ! Aug. 17, 1872
i!} C. Anderson. ........ Aug, 30,1872
Ixlool-ge Onslow. . .| Aug. 30,1872

dgar Green.....e...... Aug. 30,1872
William McGillivray ..- Aung. 30, 1872
2ohn H. Baor ... - Sept. 6,1872

ewton Phelps
Thomas C]on{-v ...... vpt. 12, 1872
E. ¥. Maynard 14,1871
Edwara Lioyd 24,1871
Samuel W, Beall....... - Sept. 23, 1871
Max Marix ............ i Sept. 11, 1871
W8 Jowell'........... , Dee. 6,1871
George A. Clum........ - Oct. 23,1871

!
Jumes O'Dowl. ........ " June 12,1871
g

William T, Boyd. ...... ' Dee. 11,1871
X | ,

arry Barton........... Aug. 28,1871
T.p. Jennings ......... ‘ Nov. 38,1871

Wmi‘lm Theodovlus. ... Dec. 20,1871
|

David . Sackett ... | Deo. 11,1871
William Ling _....... ; May 18,1871
RIBel............. : May 23,1871
T E.P. Purdum .......| June 12,1871

DI )
_ I-Tennoy...‘ ....... I Jau. 1,1812
|

Roportod
qualifiod as
assistant.

June 15,1872
Juno 27, 1872
Juno 27,1872
July 27,1872
Aug. 19,1872
Aung. 26,1872
Sept. 10,1872
Sopt. 10, 1872
Sept. 21, 1872
Sopt. 21, 1872

i

Sopt. 10,1872 |.

Ordored on
atatiou.

Juno 17, 1872
Aug. 9,1872
June 27, 1872
Aug. 20.1872
Sept. 3,1872
Sept. 90,1872
Sept. 13, 1872
Sept. 13,1872

24,1872
Sept. 24, 1872

May 11,1872 Juno 81872 | June 17, 1872

| Tuly 24,1871
 Sopt. 25,1871
‘ Sopt. 11,1871

: Dee. G, 1871
| Qot. 23,1871

i June 12,1871
' Dee. 11,1871
Aug. 28, 1871
"Nov. 3,1871
i Dec. 20,1871
Deo. 11,1371
. May 18,1871

Muy 23,1871

Rtemarka.

On duty as assistant at Oswego,
New York.

On duty as nssistant at Jackson-
villo, Florids.

Orderod to I'ort Whipple, Virginia,
for misconduct; deserted.

On duty as easistant at New Or-
leans, Louisiana.

Awaiting orders at Fort Whipple,
Virginia,

Oxb il;l'«y as assistant at Cincinnati,

110,

Ordered to Fort Whipple, Virginia,
for misconduct. |

On duty ns assistant at Milwaukee,
Wisoonsin.

On duty as assistant at Philadel-
phia, Pennsylvania.

Awaiting orders at Fort ‘Wtipple,
Virginia.

On duty as assistant at Boston,
Massachusetts,

.| Awaiting orders at Fort Whipple,

Virginia.
Still under instruction.
Jo.

On duty as assistant at Saint Louls,
Missouri,

On duty as assistant at Savannpab,
Georgia,

Still undor instruction,

On duty as assistaut st Portland,
Maince.

Still under instruetion.

Promotod to rank of sergeant; in
charge of station at Cinciupati,
Ohio.

Promoted to rank of sergeant; in
chargo of station at Indianola,
Toxas.

Promotod to rank of sergeant; in
chargo of station at Corinne, Utah
Torritory.

Promoted to rank of sergeant; in
charge of station at Davenport,

Towa.

On station-duty at office of the
Chief Signal-Ofticer.

Promoted to rank of sergeant; in
charge of station at Montgomery,
Alabama.

Promoted to rank of scrgeant; in
charge of station at Lako City,
Florida.

Promoted to rank of sergeant; in
oliarge of station at Philadelphia,
Pennsylvanin,

Promoted to rank of sergoant; in
chargo of station at Umaba, Ne-
braska.

Promoted to rank of sergeant: on
station duty at oftice of the Chief
Signal-Officer, .

Promoted to rank of sergeant; in
cliarge of station at Punta Rassn,
TFlorida,

Promoted to rank of sor[rronnt; in
chargo of station at Milwaukee,
Wisconsin.

Promoted to rank of sergeant; on
duty on station at Mount Wash-
ington, Now Hampabire.

Promoted to rank of sergeant; in
chargo of station at Ksconawba,
Michigan.

Ordered to Fort Whipple, Virginia,
for promotion.

Still under instraction.
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TapLi V.—Showing stations inspected, by whom, and when inspected.

Stations.

Auguste, Georgia

Tadtimore, Maryland

Logton, Massachusotts ......---

Breckenridge, Minnesota
Buffalo, New York..oo..ooon---

Burlington, Vermont
Cairo, Illinois

Cape May, Now Jersey

Corinne, Uteh Territory . ... ..
Gharleston, Seuth Cavolina ... ..
Chicago, Ulinoiseoooooooos

Cincinnati, Ohio................

Cheyenne, Wyoming Territory.
Davenport, Iowa

Detroit, Michigan... . ...occemen
Du Luth, Minnesota...c.coonan-
Escanaba, Michigan...........-
¥ort Benton, Montana Ter.
Grand Haven, Michigau........

Galveston, Texas

Indianapolis, Indiana

Tadianola, Texas
Jacksonville, Florida
Keokuk, Towa.eeeernenoonnainn

Key West, Florida
Kunoxville, Tennessce

Leavenworth, Kansas. ... ......
Lake City, Florida ...........-.
Touisville, Kontucky ......----

Lynchburgh, Virginia..........

Mt. Washington, N. Hampshire.
Murquette, Michigan

Memphis, Tennessee ...........
AMilwaukeo, Wisconsin .........
Mobile, Alabawa. .. e
Nashville, Tonnesges. .....--e--
New London, Connecticut......
Now Orleans, Louisiana. . ..----
New York City, Now York ....
Norfolk, Virginia ...
Oswego, Now York
Omaba, Nobrasksa

Philadelphia, Pennsylvania . ...

Pittsburgh, Pennsylvania

Portland, Maine.....cceaeeven-e
Punta Rassa, Florida. - --
Rochester, New York..... heens

Xame of inspector. ke -

First Licut. IT. Jackeon, acting signal-officor ...
¥irst Licut. C. 8. Smith, acting signal-oflicer .
First Lieut. L. B. Norton, acting signal-ofticor .
Second Lieut. A. W. Grecly, acting signal-oftice
First Lieut. L. B. Norton, acting jgnal-oflicer ...
Second Lient. A. W. Greely, acting signal-officer. ...
First Licut. Charles S. Smith, acting sl nal-officer ..
First Licut. L. B. Norton, acting signal -officer
TFirst Licut. Robert Craig, actiug signal-ofticer......
Sccond Lieut. A. W. Greoly, acting signnl-officer. ...
First Lieut. H, Jackson, acting signal-oflicer........
First Lieat, Charles S. Smith, acting sitmal-officer ..
First Lieut, L. 1. Norton, acting signal-officer.......
Second Licut. A, W. Grecly, ncting signul-oflicer......
Second Lieut. A. W. Grecly, acting signal-officer. ...
First Licut. Charles €. Smith, acting signal-oflicer ..
Tirst Liout. T. R. Adams, acting signal-oficor .
First Lieut. C. S. Smith, acting signal-ofticer.
First Liout. T. R: Adams, acting signal-ofiicer ...
Second Lieut. H. W, Howgate, ncting signal-officer..
Second Liout. A. W, Greely, acting signal-ofticer.. ...
T'irst Lieut. H. Jackson, acting mgunl-qﬂicer.
First Lieut. Cbarles S, Swith, acting signal-o

Ttirst Licut. T. R. Adaws, acting g!gnnl-ofﬂctsr
Tirst Liout. T. R. Adams, n«:tillg.slﬂ"“l*‘ﬂicer
Tirst Lieut, C. 5. Smith, acting sigual-ofiicer..
Tirst Liout, T. . Adams, acting signal-officor .
Second Liout. A. W. Greoly, aciing sigual-ofticer.. ..
Tirst Liout. T, K. Adama, acting signal-officer
Yirat Tieut. Chatles S. Smith, acting signal-ofticer ..
¥irat Liont, H. Jackeon, acting signal-ofticer........
Second Lieat, A. W, Greely, acting sigonl-oficer. ...
wcond Licut. A, W, Greely, acting signal-ofiicer. ..
Yirst Licut. H, Jackson, acting signal-ofticer...... ..
Second Lisut. A. W. Greely, acting signal-officor. . ..
Trirst, Lieut. C. S. Smitb, acting signalofficer........
Triest Tieut. 1. Jnckson, acting sigual-ofticer........
Yirst Lieut. C. S. Smith, acting signal-officor........
First Lient, Charles S. Smith, acting signal-officer..
Tirst Lieut. . k. Adams, acting .siguul-oﬂicel‘
Tint Licut, C. S. Smith, acting signal-officer. .
Y¥irst Licut. H. Jackson, ncting sigual-ofticer. ...

Scecond Lisut, A, W. Greoly, acting signal-officer. ...
Tirst Lieut. H. Jackson, acting signal-officer........
Yirat Liout, C. S. Smith, acting signal-ofticer........
Tirst Licut, 'l R. Adams, acting signal-otlicer
Socond Licut. A. W. Greely, acting dignal-ofticer. ...
Firrt Lieut. T. R. Adams, acting signal-officer ..
First Liout, C. 8. Smith, acting signal-oficer. ...
Socond Lieut. A. W. Greely, acting signal-officer. .
First Liout. 1. R. Adams, acting signal-officer ..
First Licut. C. S. Smith, acting signal-ofiicer. ...
First Licut, 1. Jackson, acting signal-ofiicer....
Socond Lieut. A. W. Greely, acting signal-officer
Tirat Lieut. T. R. Adams, acting signal-officer ..
TFiret Lieut. C. §. Smith, acting signal-ofticor. .
Tirst Lieut. 11, J nckeon, acting signul-officer. .
Second Licut. A. W. Greoly, acting siimal-officer
Trirst Lieut. ‘L. 1% Adams, acting signal-oflicer
Firat Lieut. C. 8. Swith, acting signal-ofticor..
First Licut, 1. B. Norton, acting signal-oficer ..
Seconi Liout. A. W. Groely, acting signal-ofticer. ...
Tirst Lieut. 11, Jackson, acting siglmfuﬂlcer ........
Sceond Liout. A. W. Greely, acting signal-officer. ...
Firat Lieut. L. B. Norton, ncting signal-oficer ......
Second Licut. A. W. Greely, acting signol-ofticer. ...
Yirst Lieut. JI. Jackson, acting sigual-ofhicer........
First Lieut. C. 1. Kilbourne, ncting signal-ofticer. ...
First Licut. L. B. Norton, acting signal-officer ......
Second Lieut. A. W. Greoly, acting signal.officer. ...
Tirst Licut. H. Jackson, acting aignal-oflicer. . ......
Second Lieut. A. W. Greely, acting signal-officer. ...
Tirst Lisut. L. B. Norton, acting signal-officer ..
Second Lieut. A. W. Greely, acting signal-officer....
Tirst Liout. L. 3. Norton, acting signal-officer ......
First Liout. . Jackson, acting signal-officer........
Second Lieut. H. W. Howgate, acting signal-officer. .
Socond Liout. A. W. Greely. acting signal-officer. ...
First Licut. C. 8. Smith, actiug signal-officer........
Tirst Lieut. L. B. Norton, acting signal-officer ......
Firat Lieut. R, Craig, acting signal-oflicer...........

August

QOctober 75,1871
March 93,1872
June 93-24,1871
April 3,1872
August 8, 1871
April 20,1372
Sept. 15,1872
Aungust 24,1871

) July  23-20, 1872

May 7, 18712
Novembor 9,1871
August  9,1872
July  6-R 1871
April 13,1872
Sth. 1-20, 1872
July 9, 1372
Sept.  9-11,1871
26, 1872
Oct. 1014, 1871
March 22-23, 1872

Sopt. 15-17,1872
.| Dec. 14,1871
August 21,1873
Sept. 4-6, 1872
Sept. 1-3, 1871
.| Sept. 18,1812
Sept. 16-17, 1871
Sept. @B, 1872
Sept.  T-8,1871
Sept. T, 1872
Qctober 24,1871
July 922-92¢,1872
Sept. 3,1872
Dee. 30, 1871
July  23-24,1872
Mazch 4,1872
Dec. 18,1871

Aungust 17,1872
TFebruary 12, 1872

Nov. 7-9,1871
July o2, 1872
Nov. 29, 1871
Sept.  5-6,1312
QOctober 12,1871
March 09,1872
Oct.  14-18, 1871
Aug. 26-30,1873
Nov. 11-12,1871
.| July 18,1872
May 92-93,1812
Sopt. 18-20, 1871
Sept. 27,1812
November G, 1871

Aug. 23-25,1872
Sept. 13-15,1671
September 4, 1872
October 17,1871
August 2-6,1872

Oct. 10-23,1871
July 26,1872
August  1,1871
April 93,1872
QOctobor 21,1871
August  1,1872
July 17, 1871
April 16,1872
Sept. 2y, 1871
June ©9, 1872
August 14,187F
June  3-5,1872
Decomber 4, 1871
Sept. 8-14,1872
July 1,1871
April 7,1872
July 25, 1871

Janua 1,1872
Maroh 20-21, 1872
May 15,1872
February 20, 1872
August 17, 1871
July 18-21,1878
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TABLE V.—Showing slations inspeoted, by whom, and when inspected—Continued.

Stations. | Name of inspector. Date.

Savannah, Georgia «.......o-ae .| First Licut. H. Jackson, acting signal-oficor - Qctober 10,1871
¥irst Licut. C. S. Smith, acting signal-officer i March 13,1872

Shreveport, Lonisiana. ....-.... First Liout. I, Jackson, acting signal-officer.. " November g, 1871
. Socond Licut. A. W. Greely, acting signal-office ©Aung. 12-13, 18712
Saint Lounis, Missouri........-.. First Liout. HL. Jackson, acting signal-officer.. Nov. 11,1871
First Lieut. C. S. Smith, acting signal-officer .. : August 13,1872

Saint Paul, Minnesota....-..... First Lieut. H. Jackson, acting signal-officor. . .. Dec. 11,1871
. First Lieut. C. S. Smith, actin, siﬁnal-oﬂlcer ........ Sept. 11, 1872
Toledo, Ohi0 .c.vcnvaencennnenns First Liout. T. R. Adamws, acting signal-officer ...... Sept. 1-2, 1871
Vicksburgh, Mississippi . .- Second Lieut. A. W. Grooly, acting signal-ofiicer. ...+ Aug.  13-20,1872
Virginia City, Montana Ter....| Second Licut. A. W. Groeely, acting signal-oficer.... Sept. 23,1872
‘Wilmington, North Caroliun ...| First Livut. H. Jackson, acting sigual-officer........ Ootober “3,' :g‘l‘;

Fivst Lieut. C. 8. Smith, acting signal-oficer........ ~ July

TanLe VI.—Ezhibiting the communications sent_from and received at the office of the Chicf
Signal-Officer (cxclusive of telegrams) from November 1, 1871, to September 30, 1872.

SENT.

Aggregate ....oo.one- e eeaebeeene et e ——eees

DIVISION OF TELEGRAMS AND REPORTS FOR THE BENEFIT OF COMMERCE AND AGRi-
CULTURE.
To heads of Departments and Bureaus .. cceooouveoeneones ' o2
To observer-sergeants in reference to their duties. 7,215
In reply to applications for stations and others similar......cceceeianaans 94
To telegraph companies in reference to transmission of weather-reports. .. 614
To boards of trade, chambers of commaerce, agricultural societios, &c..- 4,988
To foreign correspondents relating to this division 3,202
Geneoral and special orders with reforence to this division 1,866
Miscellaneous .. coeneen-- T T RELEITTITRELE: .. 1,136
TFOMRl e e e emem e mee eemmn men e ne see e eeeen e aeeeeens 10,207
SIGNAL DIVISION.
To heads of Depurtments and BBUreaus ... ceeoooooreezasiaeeven-s - 241
Relating to duties and discipline at Signal-Service School of Instruction
and post of Fort Whipgle, irginia.....oooo O 718
Relating to recruiting and enlistment..........- Ceermeeanas feemmeamae- 45
Answers to applications for appointmeut in the signal service, United
Statos ATMY eeer vencneeacscssanonson I [ 315
General and spocial orders with reference to this division........cevaann 376
Miscellaneous «coeee veees- e T feeeeeeaaannne 107
Total.ceceeennans R R 1,705
_ PROPERTY DIVISION.
To heads of Dopartments and Bureaus. ... coocovernaanocsooes vemenes 288
To manufacturers gnd others in reference to instruments, equipments, &c. 546
o observer-sergeants and other enlisted men in reference to property and
money accounts....cocene- cescemeaaace ceeeceaes R veceneeee. 6,18
Iu reference to quarterly returns of officers ... .. e vemeeeec e ceeee 52
igcellaneous. . - - . Ceeeecenaaean e aeeen et eanaae 8, 004
g e L L e e Aty 15,078
35,990
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RECEIVED.

DIVISION OF TELEGRAMS AND REPORTS FOR THE BENEFIT OF COMMERCE AND AGRI-
CULTURE. g
From heads of Departments and Bureaus ... .. .oceeiiiimennnenanenn 109
Applications for establishmont of new stations ........... emcemeencaas 147
From telegraph companies in reference to transmission of weather-reports 310
From observer-sergeants in reference to their duties ... ...c.co-cee----- 5,112
From boards of trade, chambers of commerce, and agricultural societies - 317
From foreign correspondents relating to this division......c..cccezen--- 83
Special applications for suggestions for practical use of weather-maps, &e, 125
Reports relative to instruction of observer-sergeants and assistants....... 929
Mailed reports of observer-sergeants on station.........ccecco-eneeocee 153, 682
MigCellANeOUS . camae cnoaceracecnranneeccancancnecacsncs ecvsecmecae . 1,202
Total e o cecee meaeseecevacccseacacerocasconassasancrorenoannenennnn 161,916
SIGNAL DIVISION.
From heads of Departments and Bureaus ...... ... cocczeorzoceezzoe 163
Relating to duties and discipline at Signal-Service School of Instruction
and post of Fort Whipple, Virginia.... oo coocemrovanacccenan. 671
Relating to instruction in signaling at Fort Whipple, Virginia, and in
different wilitary departments.. ... ..cooicoiniianaoinonnn. seeane 6384
Relating to recruiting and enlistment.... ... .. ....cc.cececcnceaes 85
%Pplications for appointment in the signal service, United States Army.. 310
IBCLIIAMOOUR -« o e wace sacmms cevncsnacasaceann nmassoononssomanaroacaas 301
O] o iee toe cevaeacn maeeeomee camasemoeemse Attt ceeeaiiataan 2,214
PROPERTY DIVISION.
From head of Departments and Bureaus.........ccmnee-- oo 167
From manufacturers and others relating to instruments, equipments, &ec.. 539
From officers concerning property, quarterly returns, &C..coeeococoeo-- 983
From observer-sergeants and other eulisted men relating to property and
IMNONEY BCCOUNEE . encvn ccoanrrmmaas sommmmamcasssmeomeoomoesommssoe 4,049
Regarding property transforrod t0 Stations. ... ...oces wonesssmmmmeaanane 3,128
MiBCellaNeOUS . « e ne o cmeecccne coeaacae caeasame e s 310
N PP 9,176
ApEregate cooee i e e LR T PRSP P PR 173, 306
B T LT Y iy eeemaaeaes 35,990
AgEregate T6Ceived ..o cennviis ciaeaconees e tsem st e 173, 306
o DU PP 209, 296

TaBLE VIL.~Showing the number of metcorological insiruments purchased and issucd from

November 1, 1871, to September 30, 1872,

l
1

4 s | 2| ¢ E & |8

AR AR AR A 11
Instriunents. 2 g g g S E 218812 @
< =3 o EE DE ___3
E E & g g |Be|EBalge

2 A - a 2 | WA | g8 | ¢

A B TR 41«4 |5 § a

Jssued to stations
Issued for special uses - .
Issned at last report .....
Returned for repairs, &0 .
Total number now on stati :
IFotal nnmber purchased... ... .. 40 56 50 KF) 37 16

tubes,

l Thermometer
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TABLE VIIL—List of pl.aces Jor which stations have been requested but not established on Sep-

Muskegon, Michigan. .... ...

Manitowoe, Wisconsin.....ce.-..
Dubuque, Iowaeeeees covnnn.nn.

Huron City, Michigan.... .... g

Mackinac
Richmond, Virginia
Cape Henry, Virginia ........
Body Islond. cvnneeee cenecnnn
Cape Hatteras, North Carolina.
Lewes, Delaware
Parl’s, Colorado
Staten Islend.-eceeeeaaceooenn.

Chambersburgh, Pennsylvania %

Watertown, New York....o. ...

enia, Ohio
Port Hope .
1llinois Industrial University,

Champaign, Illinois.

Little Rock, Arkansas ... ....

Sacramento, California .. .... [
Niles, Michigan......ceeen et
Hot Springs, Arkansas - ........
Louisiana, Missouri «.--. .... {
Janesville, Wisconsin .- ...... %
Hillsdale, Michigan «......... %
Metamora, INlinois . ... .......-
Marietta, Ohio - eveeevenn nens

Moun¢ Pleasant Academy, Ponn-
8ylvania.
Nebraska City

Mount Moosilauke
Catasauqua, Pennsylvania

Galena, Illinois

Columbus, Nebraska

tember 30, 1872,

Applicant.

Hon. H. H. Holt, Michi;{an legislature,
inclosing petition of 99 citizens.

Board of "T'rade, Toledo

Board of Trade, Chicago

Hon, T, W, Ferry, United States Sonate.

Hon, P, Sawyer, M. C

Doctor A. Munsell

Board of Trade, Toledo

Board of Trade, Cloveland

Board of Trade, Detroit ... .

Board of Trade, Chicago -

W. G. Tur})in

Board of Trade, Norfolk, Virginia, nnd
resolution of the general assembly of
Virginia.

Board of Trade, Philadelplia

E. J. Mallett, late consul-general

C. Keutgen, jr

Hon. John Scott, United States Senate. ..

Hon. Simon Cameron, United States Sen-
ato.

L. L. Prath. coee veeme e iiienans

C. E. Caso

Board of Trade, Detroit, Michigan

Hon, W. C. Flagg, secretary

Hon. J. M. Gregory, president

Hon. J. M. Hanks, M. C

Albert Cohen

J. N. Hoag, secretary California State
Board of Agriculture.

Concurront resolution of the legislature of
California, presented by Dr. T, M. Lo-
gan, secretary State Board of Health,

J. B.Fitzgerald, socretary Berrien Coun-
ty Agricultural Society.

J. . Morton, M, D

William Stark.ceees vaeaan ccnnicaenen

R. E. Pleasants

J. B. Whiting, M. D

Rock County Agrienltural Society......

Professor George M. Millen, secretary
Hillsdale College.

Hillsdale County Agricultural Society ..

LEdward Kipp, sceretary Woodford Coun-
ty Agricultural Society.

J .]\V. Andrews, president Marietta Col-

ege,

\’Vasghington County Agricultural So-

ciety.

W. H. McCrery, Mount Pleasant Acad-
emy and Normal School,

H. K. Raymond, secretary Otoe County
TFFarmers' Club.

Professor C. H. Hitcheock

AT, Clough.eeeeooaaeiaecnaanna.,

Hon. E. McPherson, Clerk of United
States House. of Representatives.

D. Wilmot Scott, editor Galena Com-
mercial Advertiser.

J. O. Shannou, socretary Platte County

~ Agricultural Society.

Date.

Jan.

Jan,
Feb.

21,1871

27,1871
10, 1871

March 3,1871

Aug.

Aug.
Sopt.

Sept.
Sept.

25,1871
26, 1871
97,1871
19, 1871
19,1871
10,1871
3,1871
17,1871

95, 1871,
24, 1871

9,1871
12,1871
12,1871

21,1871
30, 1871
29, 1871
21, 1871
91,1872
26, 1871

1, 1872
926, 1671,
10,1872
15, 1672

27,1871

2,1871
3, 1871

7,1871
6,1871

6, 1871
8,1871

. 10,1871

10,1871

. 11,1871
. 14,1871
. 16,1871

16, 1871
11,1871

14,1871
5, 1871
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"TABLE VIIL.—List of places for which stations have been requested, &c,—Continued.

Place.

Canada—Farther Point
Coburg
Collingwood

Springfield, Missouri

Port Huron

Yaunkton, Dakota Territory.... %
Mason City, Iowa..ceoeani s

Oronc. Maine

Belize, Louisiana ............
Fort Morgan, Alabama
‘Waco, Texas

Fort Randall, Dakota Territory ..

Pike's Peak
Univer'ty of Michigan, Ann Arbor.
Canada—Fort Gar
Fountain, Colorado Territory....
Erie, Pennsylvania. ... oo -...
Bangor, Maine. .....cc.aaao...

Viueymﬂ Haven, Massachu-
getts.

i

Newposi, Rhode Island . ...
-Cape Ann, Massachusetts
Wytheville, Virginia -...
Jowa City.cceeaocanann.
Mansssas, Virginia

Quincy, Illinois

!
Dover Point, New ITampshire. ...

Wilimington, Delaware

Neow Huven, Connecticut.. ...

Aﬁditionul stations on eastern
shore of Lake Michigan.

Additional .stations on moin-
tains of Virginia.

Nobscoe Light, Monomdy Point,
Cape Cod, Massachusetts.

Southwest Pass, PPass & I'outre..

Additional stations on western
slope of Mississippi Valley.

Staunton, Virginia ; Christian-] !

burgh, Virginia; Bristol, Ten-
nessee ;. Kaston, Pemnsyl- |
vania ; Harrisburgh, Penn-
sylvanin; Winchester, Vir-
ginia.

—

Applicant.

U} Oswego Torrd of Trade, by J. L. Me-

i Whorter. ,

! John E. Worth, for Greene County Agri-

' . cultural and Mechanical Society.

| Board of Trade, Buffalo

l Hon. M. K. Armstrong, Delegate House

| of Representatives.

| 8.V, Clevonger. cccvvueveeezemrmennnen

| 'T. G. Emsley, secretary Cerro Gordo

i __County Agricultural Society.

' M. C. Fernald, Muine State College of

¢ Agriculture.

 Agent and captains of Morgan Steam-

ship Company.
R. J. Percy, for Missouri Valley Tele-
graph Company.

i W.W. Allen, Colorado Springs colony..

! Professor G. B. Merriman

* N. McDougall
R. . Song, editor E1 Paso Ranchman ..

. Hon. G. W, Scofield, M. C

. C. A. Boutolle, editor Whig and Courier. .

{. Professor J. E. Hilgard, United States

Coust Survey.
Daniel W. Stevens
Rev. Thomas Hill .
Hon, H. B. Anthony, United States Sen-

ate, forwarding memorisl of 20 citizens.
Captain S. A. Day, United States Army ...
Hon, B. I, Butler, M. C
Hon. W. Terry, M. C
John P. Irish
George C. Round. ... ccvorcoeoceon..
H. A, Hill, sccretary National Board of

Trade
John B. Stivens, muyor-..----....oo..
Board of Trade - -
Hon. 8. W. Kellogg, M. C., inclosing

petition of citizens.---..coconeont

Thomas Trowbridge, president Cham-
ber of Commerce
Faculty Shetfield Scientific School, Yale
Coliege

| Hon. Hg.r ¥1, Holt, Michigan legislature.
G. C. Wedderburn, secretary Virginig,
Telegraph Company.

L. A. Gobright, Associated Press....-

George P. Plant.cccececcccnacancllol

W. H. Scudder ..ceccecmvecacnaan...

R. P. Fansey, committee of Merchantg’
Exchange, Saint Louis, Missouri,

B. B. Forbes, recommended by Hon.
James Buffinton, M. C.

Thornton A, Jenkins, rear-admiral,
United States Navy.

Jed. Hotelhkiss oo ooooaaniiaa L.,

+  Date.

Aug.

'Sept.

Sept.
Oct.

April
Oct.

Oct.
Oct.

Nov.

Nov,
Nov.
Dec.
Dec.
Jan,
Dee.

Dec.
Dec.
July
Dee.
Dec.
Dec.
Deec.
Jan.

Jan.
Jan,

Jun,
‘Feb.

May

July
Nov.

30,1871

18, 1871

22,1871
5, 1871

26, 1872
6,1871

19,1871
31,1871

9,1871

15,1871
28,1871
2, 1871
4,1871
11,1872
14, 1871

18,1871

8,1871
26,1872
19,1871
20,1871
14,1871
27,1871

4,1872

13,1872
24, 1572

13,1872

11,1871

7,1871

16,1571
29, 1871

March?0, 1871

Aug.

15,1871
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Tawx VIIL—List of placcs for which stations have been requested, §-c.—Continued.

Place.

Towanda, Kansas.....cocaena--

Black Dome, Black Mountain, i ;

North Carolina.
Charlotte, New York, -.........
‘Gallitzin, Altoona, on Pennsyl-
vania Central Railroad.
University of Minnesotn, Min-
neapolis.

{
Moroumo“n West Virginia. . %
L

Each of the State Agriculturnl
Colleges.

‘Columbus, Ohio e

Norwich University, Northfield,
Vermont.

‘Grand Tower, Illinois

Tuka, Mississippi

‘Great Natihalee, Bald Mountain,
North Carolina.
eposit, Now York
eilman Dale..... ... conen
‘Colorado Springs, Colorado. ....
Sooneville, Missouri............

Port Wayne, Indiana

. New Albany, Indians.. ... ....
Muryland Agrienltural College..

San Antonio, Texas..-. - -
Atlanta, Georgit..cw.eeemnnaans
Aubmn Alabama; Agrlcultur-
al and Mechanical Colloge of
Alabama.
aLme \Vlsconsm .............
f;densbnr gh, N. Y
Mtsburgh New York
Sewanee, Tennessoe. ... . -ooo--

Newark Colloge, Delaware. ... ..
*reen Bay, Wiscongin.... .. ...
enosha, Wisconsin
earsa\v, Indiana
aver Ciry, Utah Territory. ....
Now Ulm, Minnesoti . .vveeenvn.

Evansy .
Vausville, Indiana

Aiken, South Carolina

Applicant.

M. D EIS ciecn i e en e
William Cain covcen iivmeaneccriannen
J. Eaton and thirty-fi (‘\'q, others.........
David Peclor. seveee eammaaiocccneanans
William W. Folwell, president.........
Hon. A. J. Boremau, Umted States?

SCNALO cceevernrt e acnesmnn

' Alexander Martin, president West Vir-

ginis University....cc .cooenoeenn

Hon J.C. McGrew, M. C ..........

Hon. Frank Hereford, M. C..cconoeon

U. E.Davi8 ccvreeirmmeececncacaans
George C. Sturgiss...comooeuooeonnns

! J. B. Bowman, regent Kentucky Uni-

: versity, and others.

J. H. Klippart, secretary of Ohio State

. Board of Agriculture.

' Captain C. A Curtis coceeomvannannn

VAR HAMmS cocieea e iieeee e
" Rev. J. T. Freeman, through Hon.
' George E. Harris, M. C.

Charles W, Jenks...oooccincinnnnnanna.

. G. W. Hanford
S. P. Heilman
Robert H. Lamboru
J. L. Stephens
| I, C. Johuson,
© Agriculture.
T. C. Johuson, Indiana State Board of
Agriculture.
A R Davis, prosident bonrd of trus-

Indiana State Board of

es.
. Thomas G. \\"ﬂlmms .................
Hon. John H. James, mayor
William C. Stubbs
John 13. Read
W. I1. Jenison
Mayor and council
Hon. W. A. Wheeler, M. C...........
Hon. John Rogers, M. C
John L, Cooper, through Professor Jo-
i soph Henry, Smithsonian Institution.
; William D. {Iucl\ey, [0 (1 715y SRR
: Hon, P. Sawyer, M. €
| Wallace Mygath. - --cecnecannaneecnns
Marshall H. Parks
Daniel Tyler
Dr. Alfred Miiller.ccceccocicnacccne:
1%, C. Johnson
P. Hornbrook, surveyor of customs. . . ..
Thomas P. Britton, president Vander-
burgh County Agricultural Society...
John  Ingle, secretary Vanderburgh
County Agricultural Society.
Charles 11. Butterfield, mayor......-...
Hon. F. A. Sawyer, United States Sen-
ate, and sixteen eitizons.
J. C. Dorby

Date.

Feb.
I'eb.

Feb.
Feb.

Feb.

Feb.

July
Feb.

12,1872
12,1872

14,1872
17, 1872

21,1872

22,1872
29, 1872

March 5, 1872

March 15,1872

March?2l, 1872
March 25,1872

April

April
April
April
April
April

April
April
May
May
May

Meay
May
May
June

June
June
June
June

July.

July
July

July
Sept.

1,1872

1,1872
1, 1872
5, 1872
11,1872
12, 1872

12,1872
19,1872

10,1872
10, 1872

14, 1872

18,1872
25,1872
28,1872
10,1872

11,1872
13,1872
20, 1872
24,1872

8, 1672
10, 1872

13,1872

16,1872
92,1872
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TapLi VIIL.—List of places for which stations have been requested, §-c.—Countinued.

Place.

‘Winona, Mississippi... ... ------

Eutaw, Alabama. ... oo ieeens

Belfast, Maine.......cooceeae--

Ithaca, New York, Corneil Uni-
versity.

Straits of Mackinac....--------

Carthage, Illinois...--cccvnnvee

Kutztown, Pennsylvania

| ~ Applicant. Date.
A M Rafter. e cceen i aoeneaennan. July 20,1872
WS Bird v iiiniinniammeeieennne July 20,1872
George E. Brackett .....oocovnnrmeennn Aug. 6,1872
A. D] White, president: petition of sev- | Aug. 8,1872
enty-five citizens.
Roys I Crami. oo coaececnnamaecnnans Aug. 7,1872
L. F. M. Easterday; petition of one | Sept. 2,1872
hundred and five citizens. !
A. R. Hornel, principal Keystone State | Sept. 13,1872
Normal Schiool.
|

TABLE IX.—List of agricultural socictics which on September 30, 1872, had appointed per-

manent committecs to confer with the Chief Signal-Officer of the Adrmy.

Name of organization. -~ l

Monroo County Agricultural Soci-

ety.

Muskingum County Agricultural
SocietY.

Louisville and Jefferson Couunties
Agricultural Societ?'.

Sohuyler County Agricultural and
Mechanicnl Soclety.

Highland County A gricultural So-
ciety.

Arkansas State Agricultural and
Mechanical Society.

Bertie County Agricultural Society .

Geaugn County Agricultural So-
ciety.

Otsego County Agricultuxful So-
ciety.

Crawford County Agricultural So-
ciety.

Berrien County A gricultural So-
ciety.

Greone County Agricultural So-
cicty.

Tolland Co.uutvy Agricultural So-

ciety.
Burlington County A gricultural
Society.

Agricultural and Mechanical Soci-
oty of Western Alabama.

Crawford County Agricultural So-
ciety. .

Saratoga County Agricultural So-

ciety.
Martin ConntyAgricultural Socioty.
Californis State Board of Agricul-
ture.

Macon County TFruit Growers’
Association.

Missouri State Board of Agricul-
ture.

Jackson County Agricultural So-
cioty.

. Post-office address.

8. J. Wheeler
J.B.Cheney ..
D. E. Tayloo

e
£

Luther Russell

| lisha Finney

Pcnuﬂyl\'nniu...:( i Mants
Col. ¥. Manton

State. Committee.
Indiang......... Vor, ML Mallow.ooeaeel
Ohio ....oovnnnnn I R.S. Mershon.........
Kontucky....... | L.Young .ceeeeeennnnn.
Missouri. ....... | John B. Glaze
Obio cevenvnnnnns ' I8 Bell

Vg W Elis
Avkansas ....... | Albert Coben

Dexter Witter........
Geo, L. Ford . .........
(i, Pomeroy Kce.n;:.
1L M. Hooker .........

AP TFoater.....oo....

Michigan
Missouri........

Connecticut.....

Now Jorsey.....

Now York
Minnesota .
California..

Illinoie

Missouri........

: Trof. W. L. Armatrong
J. B, Fitzgorald
. 0. Woodruff.
Wm Bort. e..eeeaaoe.
Dr.J B Tafft.........
A. W, McPherson.....
Rev. John B, Werth. ..
Geo. . Kingsbury ...,
J. C. Hammond, jr.....
G.C.Brown...........
M. 8. Pancoast ........
Jas. Lippincott........
W. 8. Bird

E.R. Reamley .. ......
H. M. Seroggs.........
Josial Koller ..... ...
B. S. Robinson

.| IL A, Munger.........
J.N.Hoag ............
C. I Reed ............
¥ M.Logan...........
Protf. X. A. Gastman. ..
Theo, Mildebrandt
J.B. R. Shorrick ..
John H. Tice......
Rav. Chas. Peabody
Ilon, G. W, Kiuney
Davis Mackloy ...
JE. ¥orreo-...
Jacob Dungan.......

Bloomington, Ind.
Zanesville, 0.
Louisville, Ky.
Glenwood, Mo.
Hillaborough, O.

| Little Rock, Ark.

‘Windsor, N. C.

Burton, O.
Do.
Do.
Cooperstown, N. Y.
Do.
Do.
Conneautsville, .
Do.
Do.
Niles, Mich.
Do.
Do.
Sprin Bﬂeld, Mo.
0.

Do.
Rockville, Conn,
[
Mount Holly, N.J.
Do.
Do.
Eutaw, Ala.

0.
‘T'uscalonsa, Ala.
Bucyrus, O

Greenfleld Gentro,N. ¥
Tairmount, Minne
Sacramento, Cul.

Do.

Do.
Docatur, 111,

Saint Louis, Mo.
D

0.
Snow Hill, Mo.
Jackson C. H,, 0. =
Do.
Do.



REPORT OF. THE CHIEF BSIGNAL-OFFICER.

101

TanLe IX.—List of agricultural societies, §¢.—Continned.

XNameo of organization. State. i Committee. Post-oftico addross.
Pike County Agricultural Soclety..| Goorgia......... J.S.Pope ....ceneeennn Zcbulon, Ga.
. J. H. Mitchell
H.Green........ . D
Groone County Agricultural So- | New York...... A.P.Joncs.... Catskill, N. Y.
ciet{. G. C. Mott .... Do.
York County Agrioultural Socioty.| Pennsylvania ... John Evans....c....... York, Pa.
G. A, Heokort......... Do.
W.S. Roland.......... Do.
Al(l:anmkco County Agriculturnl JoWB . ecennennns C.D.Beeman ......... Waukou, Towa.
ounty.
Buy District Horticultural Society | California....... F.A Millor........... San Frnnoisco, Cal.
of California, Prof. H. N. Bolender ..
Maino Board of Agriculture ....... Maijue ... ...... M.C. ¥ernald ......... Orono. M
Prof. G. L. Goodale. . ..| Bowdoin Coll go,Bruns-
wick, Me.
Prof.C. E. Hamlin .... Lol}) Univy Water-
vil
C. F. Breckett......... BO\vdoquoll‘go Bruns-
wick, Me.
Hon. S. F. Perley ...... Naples, Mo.
Tuscols County Agricultural So- | Michigan ....... C. C. Stoddard......... Fair Grove, Mioh.
cioty. Townsend North......
Dr. Wm. Johnson ..... Do
Ceutral Towa District Agricultural | Iowa............ P.E.Bartlo ........... Dos Moines, Towa.
Association. M. W. Robinson....... Do.
D.V.Cato ....coaaennn Do.
South Carolina Agricultural and | South Carolina..) Dr. F. P, Porcher...... umrleswn S.C.
Mechanical Society. Dr, 1. T. Robertson .. Wiuusborou%h 8.C.
Col. J. Y. Thomas ..... Cclumbia, S,
Connecticut Stato Board of Agri- | Connecticut ....; Hon. E. H.Hyde ...... Stafford, Conn.
ture. Hon. Thos. H. Butler .. Norwalk, Conn.
H.S.Collins........... Collinsville, Coun.
Terro Haute Horticultural Society.| Indiana......... J. D. ¥oote Terre Haute, Ind.
J. . Saule Do.
John Weir.... Do.
Rov. — Stimso! Do.
Jos. Gllbert... D

Pope County Agricultural Asso-
ciation.

Midddlesex County Farmers' Club
armers’ Club

Indinna State Board of Agricul-
tare,

Rhoile Tsland Socioty for the En-
couragement of Dowmestic Indus-

W, Y.

ashington County Agricultural
Socloty.
armers’ and Fruit Growors’ Asso-
ciation of Llinols.

Towa State Horticultural Socioty..

Addison County Agricultural So-
clety,

'

Oxgﬁ;;s County Agrioultural So-

Bradley County Agricultural and
Mechanical Soclety.

Towa State Agrionltural Soclety ..

Carroll and Choctaw Counties Ag-
Healtural Soclety.

Bolmont Farmers' Club

88

Indiana

Rhode Island ...

Now York
1llinois

VYermont

Tennosseo

Missiasippi

Misalssippi

'Lhos Dowling

J.D. G. Nelson ..
Dr.J. W. Sawyer
J. L Smith........
Dr, W. ¥. Chanpin
M. Ingalsbe...

T'vof. Chas, E, Bossoy. .
Hon. Johr Socott
G. B. Brackett ........
Prof. W. H. Parkor...

Prof. H. M. Sceley
Prot. E. Brainerd

D.MCamp ...coannnen
T. H. Haskins

ong
Peter Moloudy
S. B. Howitt, jr........
J. M. Shaffer ..... .
A. M. Rafter
T. J. Blackmore
0. J. Moore
A. M, Rafter.......
W. W. Dabney
Jas. Thompson

0.
Moreland, Ark.

Do.
Russellville, Ark.
New Brunswick, N.J.
Bon\'i\)r City, Utah Ter.
0. .

Do.
Now Albany, Ind.
‘'erre Hauto, Ind.
Tort Wayne, Ind.
Providence, R. L
Do.

Do.
Soutl]xJHnrtford, N. Y.

. 0.
.| Belleville, i1
D

State A rical. Collego,
Ames, Iowa.
Novada, Iown.
Donmark, Iowa.
Middlebury  Colloge,
Middlebury, Vt.
Middlebury Collogo.
Middlebury, V
Middlebury Colloge..
Middlebury, Vt.
‘Iewlglt Vt.

Trasburgh, Vt.
Clo\'e]nud Tenn.
Da.

Do,
Cedar Falls, Town.
Eaglo Grove, Iowa.
Fairficld, Iowa.

K Winona, "Mlss.

Do.

Do.
.| Winona, Miss.
i Do.

Do.
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TABLE IX.— List of agricultural societies, 4c.~—Contimmed.

Name of organization. State. Committee. = Pout-ofice address.

Broome County Agricultural So- | New York...... E.G.Craft8 ....cocene. Binghamton, N. Y.
ciety. T. S. Roberts Do.
. Arch. Stone........-.. Do.
P. Van Vredenberg. .. Do.

Burcau County Agricultural So- | Illinols .| Princeton, Il

ciety. 1:%)0.
0.

Essex County Agricultural Society.

Kokomo Horticuliuml Society

Jo Daviess, La Fayette, and Ste-
henson Union Agricultural

fety.
Marshall County Agricultural So-
ciety.

Coles County Agricnltural Socioty.

Rock (‘ounty Agricultural Society.

Wanpaca Agricultural and Me-
chanical Association.

Ingham County Agricultural So-
ciety.

Fillmoreand Mower Counties Agri-
onltural Society.

Marion County Agricultural So-
oiety.

Humphroys County Farmer's Club.

Luzerne County Agricultural So-
ciety.

Atlanta Union Central Agricultu-
ral Society.

Howard County Agricultural So-
clety.

Qutagamie County Agricultural
Soclety.

Lawrence County Agricultural and
Industrial Association.

Miami Connty Agricultural Socioty.

Micbigan State Pomological Society|’

Lamoille County Agricultural So-
clety.

Sheboygan County Gorman Agri.
cultural and Trades Association.

‘Walworth County Agricultural So-
ciety.

Massachusctts. .

Michigan

Minnesota

Pennsylvanis . ..

Tllinois

Iowa ...

‘Wisconsin

Ohio..cooeeanns

Wisconsin ......

Wisconsin .

.| A.T. Linderman

C. 8. Boggs ...
A.M.Jones

Byron Webster
John Turner. ..
S. P. Kinsley ..
D.C. M. Evans ..
Charles Penatol
Dr. J. B. Whiting
H. C. Mead
W. Scott
E. Cooledge
Alicn Rowe
A.M.Chapin.........
William Rayner ...._..
Dr. A, F. Whitman ..
H.8 Hart...........

W. L. Kellogg.........
B.F. Farmer..........
William McNce
E. S. Bumstead

George W. Farmer....

T. U. Harris
W. H. Holiinger .
A. R. Launkford ..
Steuben Jonkins.
Rov. Abel Barker..
Dr.J. M. Lewis.......
Dr.J. B.Crawford ....
Dr. C. R. Gorman.....
Dr. B. BH. Throop .
Dr. R, I, Tubbs ..
S. D. Fisher
Willinm P. Hunt
Danlel 1)LIoFu.l‘lnnd cee

W. H. P, Bogan.......
Ldwin Nye
N. B. Clark
Y.ouis Perrot..........
Dr. G. §. B. Hompstead
Cyrus Ellison .........
Hiram Campbell
H. W. Gillett.........
Samuel Burke
W. W.Crano

C. L. Whitney ........
Edward Bradfield.....
Ge%'go Wilkins...

H. H. Powers.....

G. L. Waterman ..
Ferd. Stoesser ....
Frederick Must.......
Frederick Zimmerman
Albert Mohlendort....
Thomas Blackstock. ..
Peter Golder..........
David Williams.
Charles E. Bubye.

.| Danvers, Mass.

Salem, Masa.

. 0.
.| Eokomo, Ind.
Do.

. Do.
Warren, Il

Marshalltown, Iowa.
Do.

Do.
Charleston, Ill.
- D

0.

Janesville, Wis,

Wn.n%ncn, Wis.
0.

Do.
Mason, Mich.
Eden, Mich
Mason, Mich.
Spriulg Valley, Minn.
Jo.
Do.

‘| Marion, Ohio.

(¢

. Do.
.| Waverly, Tenn.
Do.

. Do.
.| Johnsonville, Tonn.
.| Wyoming, Pa.

0.

* Do
Wilkesbarre, Pa.
Pittston, Pa.

.| Scranton, Pa.
.| Kingston, Pa.

Atlanta, I3,

Do,
McLean, 11l
Crosco, Towa.
Chester, Town.
Cresco, Iowa.
Appleton, Wis.
Yreedom, Wis,
Ellington, Wis.
Greenville, Wis.
Hanging Rock, Ohlo.
Ironton, Ohio.

Do. :
uaker Bottom, Ohio.
Tirnbin. Olm& Ohfo
ppecavoe City, Ohlo.
Grand Rapids, Mich.
Muskegon, Mich.
Ade, Mich.
Stowe, Vt.
Morriaville, Vt.
Hyde Park, Vt.
Sheboygan, Wis,
0.
Do.
Do.
Do.
Elk Horn, Wis.

Darien, Wis.
Geneva, Wia.
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TaBLE IX.—List of agricultural societies, ¢.—Continued.

Name of organization. State, Committee. Post-éffico address.
Ifloyd County Agriocultural Society.| Iowa.... ..| BE.C. Chapin.......... Charles City, Iowa.
Edgar County Agricultural Seciety.| Illinois . .| Walter Booth ...| Paris. 111

Perry County Agrionltural and
MochnnlcnlyAasggnhion.

Davis County Agricultural Society. '

Utah County Agricultural and
ome Manufacturing Society.

OnE,nrio County Agricultural So-

olety.

Washington County Agricaltural
and Mechanical Assoclation,

Otos County Horticultural Society.
Lake County Agricultural Society.

Page County Agrioultural Soclety.

King's Creck Valley Farmers' Club.
Cerro Gordo County Agrioultural
Society. .

Northumberland County Agricul-
tural Society.

Johnson Count
Mechanical

Albany County Agricultural and
Industrial Soclety..

Plke County Agricultural Socloty.

WTTM Co'lymtﬁrAgrloulturnl Sg:
Clety.

Shenandoah Valloy Agricultural
Socioty. .

Agricultural and
ssoclation.

Wabaunsee County Central Agri-
cultural and Horticultural So-
clety,

Oswego County .Agricultural So-
clety,

Tonnessee Central Fair Associa-
tion

Jorsey County Agricultural Society.

s‘gg}pen County Agricultural Socl-
Watonwan County Agricultnral
Socie

y_ .
Moultrie County Agricultural and
Hortioultural Soclety.

Indiana.........

New York......
Virginia

Nebraske. ......

NeW York......

Missiasippl
Now York

Virgioia

Tennessee
Illinois... ......

New York......| R.E. Robt
.| W.W. Murphy

Minnesota .
linois

B. Holcomb ..
D. B. Elliott. .
. T, Patterson..
. I. Wheeler ..
Ad. Ackerman.

Do.

. Do.
.| Rome, Ind.
Do.

. Do.
Howard Willey....... Bloomfield, Tawa.
William J. Hamilton.. Do.
T. A. Walker Do.
A, Rankin... Belknap, Iowa.

. Rankin ..
William Hill cen
Hon. George Bean ...
C.D.Evans....c.......
Daniel Graves . .

Cooper Sayroe .. ...
John 8. Coe............

Thomas Cosby ...
J. W, Pearman ..
W. W. Wardell ..
D. W.Mead......
C.C. Jennings
George Blish.......
8. H. Kiddlebaugh

S. W, Potorson

C. W, Teuney ..

Dr. E. H. Horner
Willlam A. Dean
Thomsas Barr
John M. Giffen ..
Harry MoBride ..
J. M. Hadley .........
Hon, Geo. H. Tweddle.

Charles W. Osborn....

Edmund Pendleton ...
Dr, W.J. Best

Jarvis Jennings
Edwin S. Baker..
Willam Coleman .....
‘William Rinvehart.....
George Reynolds......
Henry L. Davis.......
P, M. Newton........
Hiram Walker........
Thomas H. Austin....
Harry Palmer ........
. P. Honderson

Dr. J. 0. Hamilton ....

G. W. Vaugban
E.W.Mille

'| Bloomfleld, Towa.

B, Mo T, T
pringville, U. T.
£, @

.| Provo, U,

Oaks borners, N. Y.
Canandaigua, N. Y.
Ablnﬁdou, Va.

0.

. Do.
Neobraska City, Neb.
. 0.
.{ Palnesville, Ohio.
Do.

B Do.
.| Clorinda, Iowa.
Do.

. Do. :
Kennard, Obio.

Mason C{ty, Towa.
Do

.| Owens (}rovo, Iowa.
.| Mason City, Iowa.
.| Plymouth, Iowa.

Turhotvilio, Pa.
Do.

Do.
.| Olathe, Kan.
Do.

Do.
Albany, N. Y.
Bethlehem Ceutre,N.Y.

.| Albany,N. Y

Magnolia, Miss.
‘Warrengburgh, N. Y,

Winchestor, Va.
Brucetown, Va.

...| Winchester, Va,
.. Ml}lwood. Va.
.| Winchester, Va.

Eskridge, Kaua.
0.

.1 Sandy Croék,'N. Y.

Union Bquare, N. Y.
New Haven, N. Y.
Parish, N. Y,
Murfreesboro, Tenn.

Jerseyville, Illinois,
Do.

. Do.
.| Bath, N. Y.

Madelia, Minn.
Sullivan, Illinols.
Deo.

Y
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TABLE X.— List of boards of trade, chambers of commerce, and other argdni'zations, apart from
those directly connected with agriculture, which had on September 30, 1872, appointed perma- -

nent committees to confer with the Chicf Signal-Officer of the Armyo

Name of organization.

State,

Committee.

Chamber of Commerce of New York ..

Board of Trade of Buffalo

Board of Underwriters of New York ...

Board of dee‘of Toledo

Board of Trade of Washington........

I'Zoa.rd of Trade of Detroit

Board of Trade of Chicago

Board of Trade of Boston

Chamber of Commerce of Milwaukee..

Board of Trade of Nashville

Chamber of Commerce of Du Luth ...

Board of Trade of Baltimore..........
Board of Trade of New London.......
Board of Trade of San Francisco..... .

Board of Trade of Cleveland...c......
Chamber of Commerce of Charleston ..

Board of Trade of Charleston.........
Chamber of Commerce of Memphis. ...

...........

Board of Trade of Oswego

New York.eoeseue-.

New York
New York.ccaeevone--

District of Columbia.

Michigan

Illinois

............

Massachusetts

Wisconsinl -peeeaan-

Tennessee

Minnesot&.cee aeeeannn

Maryland

Connecticut

South Carolina

South Carolina

Tennessece

New Yorkeeoen. ...,

i
George W, Dow,
M. Maury.
J. D. Jones.
Charles G. Curtis.
Alonzo Richmond.
George S. Hazard,
John H. Vought.
Ellwood Walter, secre-

W. Thompson.

. Solomuns.

. Hall.

spinwall.

. Bissell,

. Hudson.
andoiph.

. Denton.

E T. Lawrence.
Thomas Gaffield,

M. D. Ross.

John Cummings.

E. H. Sampson.
Robert 8. Perkins.
John L. Hathaway.
J. B. Merrill,

L. R. Durand.

James Whitworth.
R.T. Kirkpatrick.
Doctor W, W. Berry.
E. D. Hicks.

M, 8. Cochrill,
Charles M. Cushman.
H, L. Whitridge.

R. R. Kirkland.
Benjamin M. Hodges, jr.
J. Hall Pleasants.

R. 8. Raymond.
James T, Skinuner,

) George P. Rogers.
R, R. Swain.

, J. De Freney.

 R. G. Sneath.

: C. A, Low.

R. K. Winslow.

R. F. Lyon.

J. C, Sage.

E.H, Frost.

‘W, P. Hall.

T. W. Dawson,

Hon. George A. Trenholm-
Professor 1. S, Holme.
E. Lufitte.

Hon. J. Thompson.
Colonel Dupree.

J. L. McWhorter.
A, H. Failing.

I W, J. Malcotn,

U
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o
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o
g€

=}
oot




REPORT OF THE CHIEF SIGNAL—OFFICER.

105

Tanry X.—List of boards of trade, chambers of commerce, 4-c—Continued.

Name of organization,

State.

Committee.

Board of Trade of Omahf. cceeen vacunn

Committee appointed by mayor of Roch-
ester.

Board of Trade of Portland...cceveea-.

Board of Trade of Philadelphia........

Board of Trade of Mobile.c.cavvuaanns

Chamber of Commerce of Savannah...
Chamber of Commerce of Wilmington..

Board of Trade of Norfolkeeee s eeenne.
Board of Trade of Indiaunapolis........

Chamber of Commerce of Saint Paul. ..
Board of Trade of Burlington. ......-.
Merchants’ Union Exchange of Saint

ouis,

Chamber of Coinmerce of Galveston....
"Board of Trade of Shreveport...--- - e

Chamber of Commerce of San Diego. ..

Phi!;xde] hia County Medical Society.. -
odrd of Trade of Davenport..........
0ard of Trade of Jacksonville........

Conmittes appointed by mayor of Iuo-
dianola,

—

Nebraska

New York

Maine

Pennsylvania.....-..

Alabama ..eceeecacne.

Goorgit.eee caee ca-- 5
North Carolina

Virginia
Indiana..ccceceeane

Minnesota
Vermont..ceceevane 3

Missouricceeceeanes S

California. ...

Peonnsylvania
ToWs cacee caconnanns

Florida

A.D. Jones.

G. H. Collins.

M. Stephens.

Colonel J. Patrick.

0. 0. Housel.

Joshua A, Eaton.

Charles A, Poole.

George Schofield.

C. H. Farley.

J. S. Bedlow.

M. N. Rich.

Henry Winsor.

Thomas C. Hand.

Thomas L, Gillespie.

George N.Taltham,

George N. Allen. ’

James Hand.

C. Forsyth, secretary.

Charles Green, president.,

Robert N, Gourdon, vice-
president.

A. H. Van Bokkelen.

George Harriss.

W. L. De Rossett.

Dr, 8. K. Jackson.

W. A, Graves.

E. C. Lindsey.

D. M. Berry.

E. ¥, Cox.

John E. Wright,

W. R. Nofsinger.

8. T. Bowen.

R. Ormsby Sweeney.

Rev. Jobn Mattocks,

J. Fletcher Williams.

@. G. Beuedict.

Professor Peter Collier,

Professor McK. Petty.

George D. Plant.

R.P. Ta.neg'.

W. H. Scudder,

J. S. Thrasher.

W. Richardson.

C. G. Forshey.

George Williams.

R. D. Sale.

George A. Pike.

Douglass Gunn.

C. A. Jones.

J. 8. Gordon.

Lawrence Turnbull.

James M. Dalzell,

A. S. Baldwin,

William P, Milby,

Robert J, Clark,

W. H. Woodward.

T. E. Hughes.
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PAPER A.

A MANUAL OF MILITARY TELEGRAPHY FOR THE SIGNAL SERVICE.
UNITED STATES ARMY, EMBRACING PERMANENT AND FIELD LINES;
PREPARED UNDER THE DIRECTION OF THE CHIEF SIGNAL-OFFICER
OF THE ARMY.

INTRODUCTION.

This work is, as its title indicates, & manual of military telegraphy, and is intended merely
to furnish to officors of the United States Army such information as will enable them to
eatablish and maintain telegraphic communication between forces in the field or points
covered by military operations, as between the center and wings of an army, or an army
and its base of operations, including, of course, intermediate points in either case.

. The Morse or Americyn system of telegraphy is the one proposed, and no attention is paid
to others. Two kinds of lines are described, but they differ merely in wei%bt and size of
material and equipment : one intended for continued use upon fixed routes, being the ordi-
nary American line, and herein called permanent, and the other intended for use with mov-
ing columns, being composed of lighter materials, more simply equipped, portable, capable
of being. rapidly erected and as rapidly taken down, and provided with means of transporta-
tion, -and a drilled force to handle it, denominated field-lines.

Sufficient elementary information is given to enablo the student tounderstand the principles
which underlie the work he has to perform, without attompting 8 ‘scientific treatise, and
technicalities have been avoided as far as seemed practicable. Reference is made to works on
olectrics and telegraphy for information of a character too purely sciontific to be embraced
in this manual, chiefly to the Modern Practice of Telegraphy, by F. L. Pope, esq.

The two varioties of lines are treated of separately, and each in the same manner: mate-
rials of line, method of Freparation, tools for and method of erection, equipment, method of
working, and, in casge o field-lines, drill of the force.
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PArRT I.~PERMANENT LINES.

CHAPTER 1.

Materials for permanent lines are:

First, supports ; which may be considered as of three kinds only, viz, posts or poles,
growing trees, and buildings ; the first-named to be used whenever practicable, the second
to expedite matters in building a line, or upon & route where timber of the proper size for
posts is difficult to procure or transport, (as in forests where are no roads or bad ones, ) and
the third in cities or towns whero it is not desirable to set posts in the streets.

Posts should be of such timber as is best able to resist decay, such as red cedar or black
locust, either of which, if of proper size and well seasoned, can be expected to last from
thirty to fifty years; and, failing these, of white cedar, spruce, white oak, chestnut, sassa-
fras, yellow pine, or cypress, all of which may be made to last well, say from ten to fiftcen
years, In emergency. and for lines not expected to last for more than iwo years, almost any
timber will auswer; even cottonwood can Ee used for one year. White cedar, spruce, and
sassafras are desirable material, being, when seasoned, extremely light and enduring well.

Posts should be the bolls or stems of young trees, straight, free from large himbs, at least
25 feet in length, and not less than 5 inches in dinméter at the top, or small end. They
should, when practicable, be cut and the bark be removed six months or more before they
are used, to allow them to season, and this is urged for the double reason that such prepara-
tion adds greatly to their endurance when in position in line and reduces the labor and
cost of transportation and erection. 'Fhey might be still further guarded against decay by
injecting their substance with any of the substances which have the property of coagulating
the albumen of the wood, such as carbolic acid, the solution of the sulphate of copper, or others,
but the~exigeucies of military service will seldom permit the delay necessary for these pro-
cesses,

Where posts such as have been described cannot be had, others may be sawed from large
timber, and in this case, the sap-wood being removed, the posts will not decay so rapid%y
during the first year or two, and may be made somewhat smaller. For sawed posts, 25 feet
long, 6 inches square at the butt, and 6 by 3 inches at the top, is a good size.

When trecs are to be used as supports, care should be taken to select, if possible, such as
have but few limbs, and those at a height from the ground exceeding that to which it is
desired to raise the line, and sparse foliage or small tops, such being less liable to be moved
or thrown down by high winds. In open country, where trees are used, it will be well to
trim them very closely, for the purpose of reducing the surface exposed to the wind., A
tree-insulator should always be used upon trees, which will be described in its place.

When it is necessary or desirable to use buildings as supports, the line should be run over
their tops, resting upon as few supports as possible, and great care must be taken to attach
firmly and insulate well. These are the least desirable of all supports, and rules can
scarcely be lnid down for their use. The builder must apply general rules, and exercise

reat care, as lightuing-rods, metallic roofs, gutters, water-coqductors, and many other such

angers are in his route, and must be avoideg or guarded against.

Secondly, insulators ; and upon the quality of these depends the working of the line. By
insulation is to be understood the severing in any manner the eloctric connection between
the wire of the line and the earth, except at points where such connection is purposely made,
in order that the current be compelied to flow in the wire, This end is to be attained b,
attaching to the support some non-conducting body, to which the line-wire may be attached.

8trictly speaking, there are uo non-conductors, but those substances which are enume-
rated as such are the worst conductors, and are usually spoken of as non-conductors. (See
Pope’s Modern Dractice, page 10.) Such non-conducting bodies are in number many—
glass, and all vitrified substances, the resins, dry woods, oils, and all cereous substances,
silk, cotton, &c—but from the list we may select two classes, vitreous substances and res-
iug, as applicable to the purpose, the others, either from their becomivg partial conductors
when wet, as wood, flax, silk, &c., or from their fluidity at ordinary temperatures, as oils,
&e., being valueless, or nearly so. Giass is the substance usually depeudud on, and it8
almost universal adoption by telegraph-builders is evidence of its superior practical value.
Either simple, or as covering earthenware or porcelain, it i8 the substance in common use

_ wherever telegraphs have been built, except in subterraneau or submarine lines.

Oneo form of insulator is shown by fig. 1. It consists of u glass cap 4 inches in height,
13 inches in diameter at and for 24 inches from the top, and of a bell-shape below, so that
the diameter at the bottom is 3 inches. The glass is one-fourth of an inch in thickness.
bead or projection, one-cighth of an inch wide and bigh, at about one-fourth of an jnch
above the swell of the bell, forms a seat for the wire and prevents it from being slipped over
the top of the insulator. .

This may be attached to the posts by a pin in the top of the post, as shown in Fig. 2, or to

* For description of the processes for injecting posts, seo Shafiner's Manual, pages 631 and 0682:
Sabine's Electric Telegraph, page 185; or Prescott, page 258,
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the side, as shown by Fig. 3, or by a cross-arm, as shown by Fig. 4. In either case the glass
cap should be made to fit the peg or bracket snugly, 8o as to be not easily removed, and &
good plan is to have the peg or bracket made slightly smaller than the cavity in the glass,
and make the fit by layers of Fig. 1.

cloth (old tent-cloth will an-
swer) which have been dipped
in white-lead and oil. This
preparation, when dry, ce

ments glass and wood 8o
firmly that, when the glass is
broken by violence, tho frug-
meunts are often held in place,
aud so & partial insulation se-
cured. When the peg is used
in the top of the post, it should
be secured against decay by
the same oxpedient, or some
other which will prevent the
water which falls upon the top
of the post, or any portion of I
it, from finding its way into

the hole in which the pog is driven. The bracket is secured to the post by nails or s ilces
of a gize sufficient to s)lo[fd it irmly, and the post should be ﬂutteneg to make a seat for it.
Brackets should bo of white ash or oak, one foot long from peint to point, cut from 13-inch
plank, wedge-shaped, as shown by the figure, 1 inch wide at the lower point and 24
Inches wide at the shoulder. The peg or stud on which the insulator is placed should be

Fig. 3. Fig. 4.

turned true, of & size Lo it loosely in tho insulator, and of a length sufficient to lift the
edge of the bell 1 inch above the shoulder of the bracket. Two holes should be bored
through the bracket to admit the spike, one at & point two inches below the shoulder, and
the other at one inch from lower end, sud both should be bored at right angles to the sur-
ace of the bracket which is in contact with the post. When cross-arms are to be used, &
8eat should be cut in the post, & hole hored for the bolt, and the cross-arms gecured in posi-
tion bofore the post is erected. If bolts and nuts are not at haud, and not easy to procure,
Cross-arms may be secured to the post by spikes; it is o question of economy, the bolts
enduring longer than the spikes. .

Insulators may be of glazed carthenware or porcelain, made in substantially the same
orm as those of glass, and such have been extensively used in Europe, but American tele-
®raphers have not found them profitable, and few are now used. A very convenient form
of insulator has been and is used, shown at Fig. 5. It consists of an iron stem, terminatin
ina cross, the extremities of the arms of which are bent at a right-ungle with the cross, un
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arallel with the axis of the stem. The other end of the stem, which is about six inches
ong, is covered for four inches with hard or bone rubber, (so called, } molded into & ¢ylinder,
tapering slightly toward the end of the stem and closely embracing and adhering thereto.
On the outer surface of the rubber a scrow-thread is cut, and the insulator is screwed into &

Fig. 5.

\

3

I

——

bole bored in the under side of a cross-urm, or of & pine block, spiked to the side of the post,
by which it is intended to protect the rubber from moisture.  Thisinsulator is strong, cheap,
and durable, but it bas not been found practicable to exclude moisture so as to preserve the

Fig. C.

rubber in its best state, and when its sur-
fuce bas become roughened by exposure its
value is much reduced.

Paraffine is almost entirely devoid of con-

N ducting power or capacity, and is, there-

fore, in that respect, a desirable substance

¥ for use in insulation, but its physical char-

acteristics make the problem difficult of so-

;| tion. One form of inculator which depends

upon this material for its value is thown at

5| Fig. 6. It consists of a hollow eylinder of
2.1 cast-iron, closed at one end, and having an
\ iron stem, like that described in the preced-
4| ing paragraph, cemented in its center and
\ projecting beyoud its open end. The cem-
{| entusedis composed of non-conductors, one

of which is paraffine, and the exposed por-
tion of the stem, the surface of the cement,
aud the inner surface of the iron cylinder
are thickly coated with paraffine, This
form is costly, but bears a good reputs-
tion, and can but be effective if carefully
made and used. It may be attached to
the poles by being inserted in a hole on the

a cross-arm or block, like the bone-rubber hook, or the iron shell may bo

furnished with an arm to screw into & hole bored in the pole.
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Another form is that of an earthen cup, strong enough for the purpose, shaped so as to
be used in the same manner as the glass insulator heretofore described and saturated through
'8 entire substance with paraffine. ~ This form bas not yet heen proved, but would seem u
FO(])d one for chmates in which the heat of summer is too feeble to melt the insulating mate-
ial.

To all the forms of insulators heretofore described the line-wire is firmly attached, but, as
this is not desirable where trees are used as supports, the motion of the tree endangering the
continuity of the wire or the attachment of the insulator, or both, a form has been oxten-
8ively adopted and used for service upon trees which consists of a block of glass, three
Inches long by two inches wide and high, having projections at each ond on three of its
8ides, and a groove or slot an inch deep traversing its long diameter on the side on which no

rojections occur. ‘This insulator is attached to a tree by being fitted into the top of &

vackot and the bracket spiked to the tree. When in use it sustaing but does not coufine
the wire, (which merely lies in the groove,) and the glass is protected from wet by a wooden
cap nailed upon the bracket. This insulator may also be used on cross-arms by mortising
the arm near its end to receive the glass and using the cap. As will be seed, it is not well
Protected against moisture, and is, in that respect, dofective,

.As expedients, in the absence of any accepted form of insulator, any non-conductor, so
dlspose({that the line-wire shall como in contact with it and with nothing olse, will answer.

uring dry weather seasoued wood, especially if saturated with resin, may be made to sup-
iPOrtl ]ing-wire. and signals have been successfully trausmitted over fifty miles of wire so
Osulated.

‘Thirdly. Wire for permanent lines should be of best churcoal-iron, No, 8 standard gauge,
though for military uses, having in view saving of weight and facility of putting up, No. 9
or No. 10 inay be used for lines of not more than one hundred to two hundred miles in
!Qthh. It should be aunnealed, coated with zinc in the mapner known as ** galvanized,”
Joined up in half-mile lengths, the joints soldered, the lengths run into coils eighteon inches
It digmeter inside and six inches wide on the face of the coil, and the coils secured by four
tie-wires oquidistant from each other.

Such wire should show no sign of fracture after being bent, when cold. to a right angle
8od ugain straightened, should be fres from slivers and splits, and weigh (No. 10) 300, (No.
9,) 340, and (No. 8) 380 pounds to the mile-longth.

The following are some of the quulitios required by the English postal department for its
standard wire:

Ist, The wire sugplied under this tender must be of the gauge known as No. 8, Birming-

am wire-gauge, (diameter .170 of an inch.)

2d. The wire to be highly annealed and very soft and pliable, aud to be galvanizod. The
Wire must bo capable of elongating 18 per cont. without breskiug, aftor being galvanized.

3d. The wire to be entirely free from scales, inequalities, flaws, splits, and other defects,
and to be cylindrical. .

Atb. No deviation greater than .005 of an inch either way from the prescribed diameter
Will be allowed.

5th, The whole of the wire to be passed under and over three or moroe pulleys or fixed
Studs, placed in such position in the plan indicated as shall, in the opinion of the engineer,
8dmit of the quality of the wire, as regards freedom from splits, heing sufficiently tested,

Gth. The whole of the wire to be stretched 2 per cent. by machinery, and after being
Stretched to be coiled carefully, so a3 to contain uo bends or indentations, but in all respects

© resemble newly-drawn wire,
he coating with zinc is less important in dry climates than in moist ones, being intended
Merely as a protection against oxidation, and consequent reduction of the conducting capa-
City of the wire, but is inexpensive, makes the wire ecasior to handle, in that it wears the
ands of the men who haudle it less thun the iron, and is of further value, in that it aids in
lnak.mg good connections, when line is broken and rejointed after being erectod, by pre-
8erving a bright surfuce. This fact bacomes of importance where lines are especially liable
0 damage, and unsoldered Jjoints (made by repairers ot patrols) ave frequent, s is likely to

® the cage with military linas.

For that portion of lines which traverses buildings for the purpose of connecting with
struments located therein, or to reach the main batteries, in short, for all in-doors work, a
COpper wire should be used of & size sufficiont to be equal in conducting capacity to the line-
Yire—say, for a line of No. 10 iron-wire,a No. 18 copper; No. 9 iron, No. 17 copper; No.
o Iron, No, 16 copper—and such wires ulwn{s ingnlated Ly a covering of silk, cotton, or flax,

! of putta-percha, caoutchouc, or ballata, For ordinary in-doors use the silk, cotton, or flax
TOvering s hest, s the other mnaterials named doteriorato rapidly in a dry air, becoming
‘Jltt]e and detached from tho wire. For pussing into and out of buildings, where the fall of
so'“ef from the roof endangers the insulation of the line, it may be well to use the gums, or
Btanz]e of them, and renew the wires as often as may be necessary to keop them in a proper
or b° of insulation; though by saturating the fibrous covering with sheilac, or other resin,
M with paraffine,* an equally good result may be obtained.
th;ﬁ:lu??ms.—-(}’awnm, little ; affinis, affiolty.) —~There are yeveral substances known in commerco under

me. It is usually applied to a white, solid, trauslucent substance, free from odor and taste, somuwhat
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Where copper wire is connected to iron, the joiut must be protocted by solder, or in some
other manner, from moisture, or & Jocal galvanic action will result, which will at the same
time reduce the conductivity of the line, by oxidating the surfaces in contact, and impair
its strength. If appliances for soldering are not at hand, the joint caif be preserved by
smrearing it with a paste of white-lead and ail, of raw rubber, or by coating it with puraffine,
each of which, however, yields to climatic influences, and is inferior to soldering.

CHAPTER II.

The tools and appliances for building a permanent line are few, and can be procured easily,
most of them being found in any ordinary stock of hardware. There are, first : Axes for fell-
ing and preparation of posts, aud for clearing the way for the line, where such work is re-
quired. Hatchets having & hit 4 inches wide, & head or poll with which to drive spikes,
(and weight sufficient to make them effective in that respect, say 14 pounds, ) and hickory
handles 15 inches long. This tool is of use not only in building but maintaining the line—
is in fact one, as the pliers is the other, of the ** line-men tools.” Diggers, (so called,) which

Fig. 7.
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are crowbars of about 15 pounds weight, haviug a flat cutting point or edge, (Fig, 7,) for
loosening the earth, and shovel, (Fig. 8,) for removing it, in diggiong post-holes, cach being

Fig. 8.

of a length of not less than 5 feet, and the point of the diggers and blade of the shovels
being steel. In soils where they can be used, post-augers (I"ig. 9) should be provided in

Fig. 9.

place of bars and shovels, as on prairies, or alluvial bottoms free from gravel. With this
tool one mun can do the work of one and a half, using digger and shovel, and the hole may

cryutalline in texture, of specific gravity about 0.87, melting at about 122° Fahrenheit, and volatllizing at &
high teruperature. It ls but slightly acted upon by re-agents, henco it8 name, Ity chomlenl composition 18
most probably that of a mixture of several hydsideyof the higher aleohols, such as cerotene, or gerotic hydride,
(CyHgs) melene, or melenic bydrido (CagHgz) the lowest in this reries being marsh-gas, methylic hiydride
(C.Hg.) Alcobholic hydrides, as they get lower in tho series, become Hquid ut the common temnperature, and are
then 1mown as parafline ofl. Paraffine is obtalned in enormons quantities fu the dry distillation of wood,
coal, bituminous vhale, petroleum, pent, and lignite.—Rodwell’'s Dictionary of Scicnce.

PARAFFINE.—Distlll beech-tar to dryness, rectify the heavy oll which collects at the bottom of the receivers
and, when a thick matter beging to rixe, sot aslde what i8 distilled and urge the heat moderately us long 88
anything more distils. Py1élaine passes over, containing crystailine scales of paraffine, This mixture, beink
digested with its own volume of alcobol, of 0.833, forms & limpid solution, wbich is to be gradually diluted wit!
more alcobol til] ita bulk becomes six or elght times greater, The alcohol, which at first dissolves the wholes
Jets the parafine gradually fall. The precipitate, belng waghed with cold aleohol till it becomes nuarly color:
Jess and then dissolved In boiling aleobol, is deposited, on cooling, in minute spangles aud needles of pure

parafline.~—Ure's Dictionary of Arts, &c.
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be made so nearly of the sume size as the posts to be set therein as to groatly facilitate the
erection of the line, saving labor of tamping, &c. Shears, foot-plates, and pikes for erecting
and tamping-bars for setting the posts are also needed. The shears consists of two pieces of
timber 6 feet long and 5 inches wide by 2 inches thick, (less will do if posts aro not heavy, )
crossed near one end, and firmly secured to each other in such a manner as to form a base 3
feet wide to rest upon the ground and a saddle upon which to sustain the weight of the post.
The foot-plate is a curved platg of iron or steel, having a handle attached like that of o
shovel, Its use is to receive the foot of the post while it is being erected and prevent it
from loosening the material of the wall of the hole. The pikes are spruco, pine, or ash
poles, 8, 10, and 12 feet in length and 14 inches in diameter, armed at one end with a spike
and ferrule, and are to be useg in raising posts. Tamping-bars are rammers of hard wood,
S or 6 feet long, and of & size to be conveniontly grasped. 'They are used to tamp or ram
the earth about the post between it and the walls of the hole, in order that the posts may
stand firmly when in {)lace. .

. Augers for boring tho holes in the posts for admitting the peg on which the iunsulator
18 set, or those through the post for the admission of the bolts used in attaching cross arms;
saws, if the posts are to be prepared for tho reception of cross-arms ; wide chisels, to cut the
sedt for the cross-arm, and wmallets.

Reels, for laying or delivering the wire from tho coil, shown at Fig. 10, consist of a
base which may rest on
the bottom of & wagon, Tig. 10.
the deck of a platform-
car, (if the caris upon a
rajlroad,) or other means
of trangportation, and
the reel " proper, resting
upon this base and turn-
ing horizontally upon an
axis, The basec is a
Fiece of timber 6 fect in
ength and 6 inches
wide by 2 thick, bav-
ing a cross-piece of like
width and thickness and
4 foet long, halved on and firmly secured to it at 2 feet from one end. From the center of
the point of intersection rises the axis of the reel. This is an jron rod 14 inehes in
diameter and 23 feet long. From the extromity of the long arm of the base an iron stay
or brace extends to the top of the axis, hinged to the base, and engaging at the top with
the axis of the ree), to {)rovent it from being bent or thrown out of perpendicular by any
8train upon the reel. The reel itself consists of two pieces of onk or other hard wood, 3
feet long, 3inches wide,and 14 thick, framed together at right angles to each other at their
Tespective centers, having an iron plate on one side of the intersection, aund through the
center a hole for tho admission of the axis. Secured to this cross, at such a distance from
the center that the coils of wire to be used may drop ensily over them, and connected at
the top by another cross similar to the one described, except that its arms are shorter and
do not extend beyond them, aro four uprights of the same size and material as the crosses
—tbe outsides of which are curviform—representing segments of the circle formed by the
nside of the wire coils, and are 2 feet in length. When complete the reel is a skeleton of
a fiustum of a cone 2 feet in height, 18 or 20 inches in dinmoter at its base, and 3 inches
1985 in dinmeter at its top. When in use it is upon the base described, is retained in posi-
tion by the axis, and, revolving horizontally, delivers the wire from the coil placed upon
8nd revolving with it straight and free from torsion, and so not liable to run into kinks if
slackened or broken.

Pliers, formaking connections in the wire, should be of the kind known as ** flat-nosed,””
Wwith a cutting blalée on the side of the jaw, should not be Mg, 11
less than 8 inches long, strong, and having well-tempored g 2%
Jaws,  Files should be 8-inch triangular saw-files. The
tool for making joints (or counections) in the wire should

e of steel, G or 8 inches long, with one lip recurved, Inm
use the recurved lip embraces the linc-wire, whilo the
8houlder rests against the end which is to be wound round
8ud clasp it. By carrying tho handle of the tool around
the line-wiro, the end will be snu ly compressed upon and
°°{1‘ed around the line and a smootg oint made.

Tools for soldering joints are an ul]cohol-lamp of any con-
venient form, a bottlo or other vessel containing muriatic
&cid in which zine has been dissolved ns long as the acid
will take it up, and solder in bars of a foot or so in length
aud half an inch in width and thickness.

Climbers, to enable the men to reach the top of the posts easily, are of various patterns,
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One or two well approved are shown at Fig. 11, as is also the mode of attaching them to

the feet of the men. .
Pulleys, for bringing together the ends of & broken wire, so that a joint or connection can
be made, should be furnished. Two blocks, one single and one double,”with not less than

Fig. 12.

60 feet of rope, form the set. Vises, or other devices for grasping the wire, are attached

to the block-straps, which, together with the method of reeving, are shown at Fig. 12, and

can be better understood by an examination than by the most careful description. In event

of vises or other device for holding the wire being wanting, two ends of pliant rope, the

bight of which is through the block-strap, can be made to grasp the wire with sufficient

tenacity by winding them around it in lon;é spirals in opposite directions and tying the

extreme ends together to prevent the unwinding of the spirals. The blocks should be not

less than four inches long, the sbeaves of lignum-vitee, and bushed with brass, and the rope
best half-inch Manila heinp.

CuarTeEr III
EQUIPMENT OF A LINE.

For the equipment of a line there will be needed batteries, which are to the telegraph
what the boiler is to the steam-engine, the source of the motor on which the action of the
machinery depends. They are but various forms of the voltaic pile, and the principle upon
which a1l are coustructed may be thus stated : When two metals, one more ensily oxidized
than the other, are subjected to the action of water, a portion of the water is decomposed,
the oxygen outering into combination with & portion of the oxidable metal, and a portion of
the hydrogen being freed and escaping. At the same time & development of electricity
tukes place, positive or plus electricity beiu%r found at the less oxidable of the metals, and
negative or minus electricity at the other. If the two metals are connected above the water
by a metallic conductor, the metals exchange electricities over aud along such conductor,
and a telegraph-line, in miniature, is at once established. In developing the principlo thus
Jaid down it may be further stated that, the greater the difference between the metals and
the more active the excitaut, the greater will be the result in the development of electricity.
Zinc is universally used as the positive element in batteries, being easily oxidable and
inexpensive; but copper, silver, platina, and graphite sre used us negative elements, an
the excitants are almost numberless, varying from pure water to avhydrous acid. For main
batteries, (i. e., those which supply the current that flows upon the line and serve as the
meuns of communication between distant points,) one of the most approved forms is that
shown at Fig. 13, called, from the name of its inventor, ‘* Grove's.” I';a cell consists of &
glass cup or tumbler, 4 inches in height, 4} inches in external diameter, and of a thick-
ness suflicient to give the requisite strength ; a cup of porous earthenware, equal in height
to the glass cup, 1} inches in outside diameter at the bottom, and for 3 inches of its height
baving its top tunnel-shaped, and 2 inches in dismeter, and with its walls one-eighth of an
inch thick. The matorial of this cup must be porous clay, and not vitrified, as it must be
traversed freely by the electricity generated in the different cells of the battery or series.
The zine, or positive element, is in the form of & hollow cylinder, divided longitudinallys
having projections or feet on which to stand in the cup, and an arm rising l%om its top
above the cup and extending horizontally, so that its end shall be over the porous cup:
ju the next cell in the battery. The negative elemeunt is o strip or ribbon of platinum per-
manently attached to the projecting arm of the zine cylinder,
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The size of the zinc and platinum may be varied, but a convenient and effective size is
34 inches for the height of the zine cylinder, and 3 inches for the horizontal length of the
arm, both cylinder and arm being one-half inch in thickness, and the latter three-fourths of
an inch in width. ’

Fig. 13.
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The platinum strip for use with such a zine should be three-fourths of an inch wide and
4 inches long and soldered firmly upon the end of the zinc arm. The excitiug fluids are
water and sulphuric acid, twenty parts by weight of the former to one of the latter, sur-
rounding the zinc and filling the glass cup, and nitric acid surrounding the platinum in the
Porous cup.

The action of this battery may be thus described: The series being connected one with
the other and the extremities with the conductors, the oxygen of the acidulated water at-
tacks the zinc, forming sulphate of oxide of zine, which is dissolved as fast as formed, and
ﬂ_lus is continued until the solution becomes saturated, when the oxide is deposited upon the
zincitself, and finally protects it from the action of the oxygen. The flow of electricity then
becomes feebler, and finally ceases entirely. The hydrogen freed at the negative (platinum)
Plate is not permitted to escape or toadhere to the platinum, (by which the conducting power
0f_' the battery would be reduced,) but enters into the nitric acid, changing it from nitric to
nitrous acid.” "This battery gives a very steady and powerful curront, and is*for that reason
much used ; it is, however, costly, and needs much attention to obtain the best results.
The zincs should be amalgamated with mercury by being cleaued in a bath of sulphuric
acid und water strong enough to boil them and then dipped in mercury. This preparation
- Preserves the zines from local oxidation, consequent upon impurities in the metal, and pre-

vents the deposit of sulphate upon their surfaces, Fiftcen cells of Grove's in good order
are sufficient to work a lino of one hundred miles in length, unless there is a large escape or
enkage at some point on the line.

The Bunsen bsttery (Fig. 14) resembles the Grove in all exce t the negative olement,
Which is of graphite or other form of carbon, instead of platinum. I}t)s power 18 less than that
of the Grove, inasmuch as the carbou is & poorer conductor than the strip of platinum, but
1t i cheaper, and thorefore much used, especially on the contiuent of Europe.

The Daniells battery (Fig. 15) differs from those previously described in everything ex-
cept the use of zinc as the positive element. It 13 less powerful than the Grove, and
therefore legs used in America, whero long distances are to be traversed, but is much used
e E“}‘Ope, and is much recommended by its cheapness and the length of time it will remain
in action without attention, deriving from this last peculiarity its name of ‘' constant bat-
tery.” A Daniolls cell consists of a copper plate immersed in & solution of sulphate of copper
4ud @ zine plate immersed in u solution {weuk) of sulphate of zinc, or in water to which has

con added one-twentieth of its weight of sulphuric acid, Its forms are very numerous and
aOed vot be described here. If the above-named conditions are maintained, the battery will
m°"k, and will give about half the forco of the same number of Grove cells, (provided the
g“ngtl{ of the solution of sulphate of copper is maintained,) until the precigitn.tion of sul-
Phate of ziuc clogs the action upon that metal. A form of this battery, inteu ed for military
service, consists of a cylindrical copper vessel, the inner surface of which forms the nega-
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tive element of the pair, having & diameter of 4 inches and a height of 4 inches, with
a perforated copper cup near its top to contuin crystals of the salt, & leathern porous cup
2} inches in diumeter, and of the same height as the copper vessel, attached to an jnsulate
cover which fits the top of that vessel, and & prism of zinc 8 inches in height and 14 in

diameter. To place this cell in action, the copper vessel is two-thirds filled with a solution
of sulphate of copper, (blue vitriol,) and the perforated chmmber filled with crystals of that
galt. The porous cup coutaining the zinc is filled with water slightly acidulated, or with
a weak solution of sulphate of zinc, and placed within the cop{)er vessel and the connections
made. The solution in the copper vesse! should fill it when the porous cup is in position,
in order that the crystals in the perforated chamber may be dissolved.

Fig. 15.

When electric communication is established, the acidulated water attacks the zinc, as ip
other batteries, and the freed hydrogen finds en office in reducing the copper from the so u-
tion of its salt. The copper resulting from this action is depositeg ox the surface of the cop”
per clement, keeping it brigl}ﬁ and preserving its conducting power. The weakening of the
solution is prevente by u.ddmﬁ fresh crystals us fast as those in the perforated chamber e10
dissolved, and the battery works with undiminished energy until the water in the porous cu
becomes a supersaturate solution of sulphate of zine, and a deposition of this salt takes
place on the zinc itself. This battery has mu_c}l to 1'e.commend it, its constancy alone mé g
.ing it everywhere preferred for locals, For military lines it has the merits of not requin?
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the transportation of concentrated acids or such delicate manipulation as the Grove or the

unsen, *

Otlher batteries might be enumerated and described, but the principles involved iu their
construction are substantially the same as in those slready named. The necessary numbey
of cells for any given line can only be determined when the character of the linc as to con-
duetivity and loss of current by defective insulation is known, but fifteen célls of Grove or
Bl}nsen, or twenty-five cells of Daniells, aro usually sufficient for a live of one hundred
miles in length; and if that number of cells in fuir order fails to give good results, the
remedy should be applied in labor on the line, trimming, re-insulating, &c. For lines ex-
ceeding one hundred miles in length, one cell of Grove or two of Daniells, for each addition-
al ten miles of line, should furnish a current of sufficient intensity. Tho Daniells cell is
especially fitted for use as a local battery, two cells being sufficient for each office, or for
each get of instruments where moro than one is employed.

Main batteries should be as carefully insulated as any part of the line, the cells not al-
lowed to be in contact with each other, and each one mounted on a dry insulating-stand.
In ono form of stand used the cell rests on the cdge of glass strips so arranged as to shed
moisture. The cfficiency of this form is much increased by coating both wood and glass
with paraffine.. Another methud is to make a battery stand by using an insulator with a flat
0p as a seat for each cell and attaching the insulators to & conveniont support. The so-
called Wade insulator, with wouden shield, is well adapted for this purpose. Local bat-
teries do not need so much care in this respect, as the current generated by them is of low
tension and the circuit offers littlo resistance ; they should, however, be kept in o dry place.

INSTRUMENTS.

"The instruments for equipping a line are the ordinary Morse koy, relay, and sounder;
Switches, if more than ouo wire is usod, and repeaters if more thau one circuit is to be
worked. The Morse key is a device for conveniently opening and closinf; the circuit,
and is merely a brass lever of any convenient length, usually about 6 inches, having, about

inches from one end, a transverse axis or trunnion; at the end of the shorter arm a screw
with g4 binding-nut for the purpose of regulating the distance through which the lever may-
move ; at the other end a finger-piece, by which it is grasped, of ivory, rubber, or other.
lion-conducting substance, and on the under-side a plativum stud., The lever is mounted

y its trunnion on a base so that its sel-scrow shall be in contact with the base when the

font end js raised, and the platinum in stud-contact with an insulated anvil, (also armed
with platinum, ) to which one end of the wire is attached when pressed down by the finger.

ho other end of tho wire is nttached to the motallic base of the key. A lever, held in its.

Fig. 16,

blace by n spring, makes permanent contact, when desired, between the base and the anvil,.
“nd‘ i8 called the “ circuit-closer.””

. he key is held open when not in use by a light spring.  An oxamination of Fig. 16 will
tnable the student to fully understand the apparatus.

*Note on the chemical action of the Daniells battery.~—~'* When the current pnssés, the zinc is dissolved and.

:Be Copper receives an equivalent increase in welght, In tho chamber contalnivg tho zine and acldulated
ofnter, the oxygen of cach ntom of water decomposed unites with an atom of zine, forming an atom of oxide
Kolzmc' which, In its turn, combines with an atom of sulphuric acid, forming sulphate of zine, which iy dis-
po‘ied in the water. The atom of hydrogen released is transforred, by moans of docompositions and recom-
ot' tions, toward the copper cylinder, In the interior of the porous cup an equivalent atom of sulphate
ato Copper is decomposed Into one stom of copper, one of oxygen, and ouno of sulpburic acld. The
Dla:n of gopper is deposited upon thoe plate by the current; the atom of oxygen, moving toward the ezine
1t %, Weets tho atom of hydrogeu traveling from the other compartment of the element aund combines with
re’n orming toguther an atom of water, while the atom of sulphuric acld ;foou to the gine comparument to
7 Iew the supply thore for the formation of sulplinte of zinc, a8 that metal is dlssolved."—Sabine's Electric.
Jelegraph, page 222, .

9s
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The relay (Fig. 17) is simply an electro-magnet of from five to fifteen miles' resistance,
and fittea for use on a circuit of high tension, mouunted on a flat base, and provided with
counvenient posts for the attachment of the main line and local wires, and with an armature

so_mounted as to be
Fig. 17. opposite to and with-
in the magnetic field
of the poles of the
maguet. This arma-
ture is provided with
a spring, by which it
is withdrawn from
the poles when the
cirenit is broken and
the attraction ceases.
¥From the bottom of
the posts M and m,
connection is mado
with the wires of the
- ¥ magnet, so that when
CWRILHTSC the line-wires are at-
tached to the posts the magnet is contained in and forms part of the main circuit or routo of the
current generated by the ‘main batterics. From the posts and I’ wires nre connected with
the frame-work that supports the poles of the magnet, and with the armature, which is in-
.sulated from the frame-work, so that the electrical connection between the wires can only
“be made when the platinum points, with which both the armature and the frame-work are
.armed, are brought into contact, this being part of the local cireuit or route of the current
enerated by the local battery to work the sounder. Relays are of various patterns, but
-this general description will answer for all, as the principles involved and purpose to be
accomplished aro_the same in all forms.

The sounder (Fig. 18) is also’an electro-magnet, mounted conveniently, with armature,
:spring, connecting-posts, &ec., like the relay, but differing from that instrument in the char-
_aater of the maguet and the uses to which it is put. Its magnet is one of very slight

Fig. 18. resistance, and therefore fitted for use
only in a current of low tension, such
as that generated by tho local battery,
(by which its action” is controlled,) and
repeats its signals so loudly as to render
them distinctly audible, aud thus reduce
the difficulty of receiving or recognizing
them.

Repeaters are & class of instruments
rondered necessary by the difficulty of
working circuits of more than two to
three bundred miles in length, and are
used to repeat automatically in a second
circuit the signals made in the first by the
B manipulation of the key, each repcater

performing the work of a receiving an
o transmitting operator, thus reducing
cost and the chances of error. They
v are of various kinds, and need not be
; vl £-AY described in this worlk, it being sufficient

to say that all of them accomplish their purpose by making the armature of a sounder per-
form the office of s key in a circuit other than that in which the magnets of the sounder aro
-connected.

Instrument-tables may be of any convenient form, and military Jines will usually be
roughly furnished in this respect, but a good form is 93 feot in length by 1§ in breadth and
2% Ezm high, with a drawer to contain stationery, &ec. Such a table is large enough for 8

set of instruments and gives room for convenient copying of messages.

Switch-boards are necded where several wires enter an office,’and are merely devices by
which any instrument in the office may be connected with any line-wire, or, in case of aD
.office intermediate between the terminals, by which line-wires on one side can be inter-

changed with those op the other. They are of various kinds, but the main features of all
are similar. A board, having brass strips extending vertically across ono surface equal in
_number to the line-wires to be attached thereto, with scrow-posts at the ends of the strips, a3
.also, between the strips, buttons hanging on pivots, (all of brass,) which pivots exton

‘through to the back of the board, and are connected by & wire with one auother in horizonts
rows, and each row to & serew-post at tho side of the board to which the wires which reach
‘the instruments and batteries are attached. It will be seen that, when one of these button®
js turned to right or left, so as to touch a strip, the conuection is completo from the line to

f
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the jnstruments and batteries, and that, as each row of buttons crosses all the strips, it is
{:racticable to make any conuoctions desired. Various other convenient arrangements can
e made, such as bringing battery and Tir. 19
ground wires into switch-boards ; arrange- g
ments for loops, by which an instrument
placed elsewhero than in the office can be,
at will, switched into any circuit on the
oard; tests made of wires, &ec. The
switch thus briefly described is known by &
American_telegraphers as the *‘Culgan [i
switch,” (Fig. 19.)

Lightning-guards are devices by which
atmospheric electricity, gathered by the
line-wire, is removed therefrom and con-
ducted to earth without ipjury to tho ap-
paratus or operators. They are of various
forms, the object in all being to present
Dear the line-wire, und between it and the
lnstrument-tables, a route over which the .t
atmospheric olectricity can reach the earth, AOf!
and this can be done readily, becauso that e
electricity will leap over or through short
8paces without a conductor. One form ! 9

rings the line-wire to a plate of metal I o O 1 B O

aving a serrated edge and a ground-wire to another such plute, the two plates boing secured
Upon g base of non-conducting material with their points separated by a space not exceoding
the one-thirty-second of an inch, Another is to connect the line-wire with a metallic disk
.and the ground-wire with another, the disks being pressed together by a gripe or clamp, but
Prevented from coming in contact by a disk of thin paper or of silk.  In the one case the
atmospberic fluid will leap through the air to the points of the plates attached to the ground-
Wire, and in the other burn its way through the paper or silk. All devices for this purpose
must be carefully watched, as the passage of electricity through tham will often melt a por-
tion of the metal and establish a ground-connection, which will prevent the working of the
ine until removed.

In this connection, though not really part of tho eqnipment of a line, it may be well to
desceribe the manner of making ground-wires or connections, At stations where main bat-
teries are to be kept, a good ground-connection is absolutely necessary to the successful
Working of the line, and siould be made carefully, The ground-wire should be of copper,
and should be equal in conducting capacity to all the wires which are to bo worked from the

attery, or rather should equal the conducting power or capacity of the battery itself. It
nay be connected by soldering to the water or gas pipes of a city or town; but if none such
exist or are to be bad conveniontly, it should terminate in a copper plate having 6 or 8
8quare feet of surfuce, and buried in moist earth, below the reach of frost or drought. If
the copper wire or plate cannot be bad, iron wire and a plate of zinc may be sustituted, or an
Iron wire may be led to and connected with a body of charceatl, or other form of carbon, buried
88 prescribed for the copper plate; but all such substitutes must be watched, especially the
Iron wire where it enters the earth, it being particularly liable at that point to oxidation,

CHAPTER IV.

The labor necessary to build & line depends, of course, on the country in which it is to
be built, the time allowed in which to build it, and, in short, the circumstances of esch caso,
and much must be left to the discretion of the officer or porson in charge. But & few sug-
gestions may not be out of place; and first, the order in which the difierent portions of the
Work ghould be carried on.  When a line is to be built and the route determined, a party or
Parties of not less than ton men, each in charge of a non-commissioned officor or foroman,
:ﬂllmte the work by digging the post-holes, the officer or foreman determining the places for

9¢ holes and seeing that they are properly made ; the men working by twos, equipped with
iggers and long-handled shovels or such other tools as the nature of the soil permits. Each
Of these parties should be accompanied by onoe or two ax-men to clear the way for the line by
Cutting shrubs and trimming or felling such trees as would obstruct or impede the work of
Srecting the line or impair its insulation by contact after its erection.  Such a party should
g holes for four or five miles of line daily, making the holes four feet deep and seventy-
Ve yards apart. ‘This estimate supposes clay or loam in which to make the holes, and i3,
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of course, only approximate, For the subsistence of these and all other working parties

roper arrangements must be made, but that is a matter which need not be entered upon
{:ere, as the same care wonld have to be tuken of working parties at any other duty, and is
simply commissary and quurtcmmsters’ work, ’ -

A party or parties to cut and preparc the poles should follow closely upon the
diggers and should be stroug enough to supply poles for the line as fast as the
holes are dug. No rule can be given, the number of men and smount of trans-
Eortation depending entirely upon the work to be done, the distanco posts have to

¢ trausported, &c. Axes are the only tools needed. Wagons can be fitted for trans-
porting poles by removing ibe bed or box and substituting a long reach for the ordinary
one. 1t the ground bo impracticable for wagons. posts may be hauled two or three at &
time upon a contrivance showu at Fig. 20, which can be made on the ground by any handy
Fig. 20. man. When the holes bave been dug und the
posts delivered for, say, ten miles, the insulators
should follow and be attached, one mau (or two,
if more than one wire is to be put up) doing the
work of attaching them, and the party which
is to ercct the posts should follow closely the
insulators, erecting the poles as soon as the in-
sulution is attached, in order that they may be
out of the way of such accidents as would in-
jure or destroy them if left upon the ground.

The number of men necessary in these parties
will depend upon the size and weight of the
poles, but cannot be less than five men and &
foreman, and only so few when the poles are of
very light wood, white-cedar, for instance, and
well scasoned. For green posts, of ouls, locust,
or chestout, ten men will be needed. In work-
jpg the foreman or a man places the foot-plate
in the hole on the side opposite to that on which
the post lies; the men, scizing the post with
e their hands, raise its top from the ground breast-
= high and thrust its foot agaiust the foot-plate;
i the man whose duty it is places the shears so a8
| to support the post in that position, when the
‘men quit their hold, and, taking their pikes,
arrange themsolves on opposits sides of the
post, and, using their pikes, at once raise the
i) post, which slips into the hole. 'This releases
the foot-plate, which is removed ; the cant-hook
is applied and the post turned, if nccessary, to the proper position, i. e, with the insulator
on the side next the road, or the cross-arm (if any) at right angles thoereto, Two men with
shovels and tamping-bars £l the bole with earth and rum it golid ; then the post is ready
for tho wire. In this, as, in fact, in all parts of the work, no pains should be spared to make
the work thorough, The foreman must sce that tho posts are perpendicular; that the in-
sulation is properly attached and in proper position when the posts are erected ; that the holes
are filled and the earth well rammed, and the surface of earth in contact with the post higher
than that surrounding it, so as to turn the water awny from it.

The wire-party should consist of foreman and six men, with a wagon (or, on reilway, 8
truck) to carry the wire and wire-reel. The wire being in the wagon and the reel in place,
the wire-man places & coil upon the reel, cuts the tie-wires, passes the end (taking care that it
be the outside end) of the wire to the follower, who attaches it to the first post or such other
starting-point as may be designated, the driver sturts his team, and the wire is drawn from the
reel, the wire-man applying so much friction to the wire or reel (by a clutch or brake) s may
gerve to give the wire proper tension ; the follower, at from thirty to forty yards in the reaf,
carries the wire to the foot of the pole, and the climbers, four in number, carry the wire t0
the top of the post and attach it to the insulator, each man taking the fourth post from the
one with which he starts. 1f more thau one wire is to be put up, such a party will be neede
for each wire, and the first party will put its wire on the insulator farthest from the route,
that is, on tbe end of the cross-arm away from the road, or the insulator on or nearest the
top of the post, 80 that the work of the first part shall Dot be in the way of the second.
The foreman must sec that the wire is delivered with only so much slack as i8 necessary, a0
doos not hang too low when put up ; that the joints or connections are properly made, an

enerally that the work is well anq promptly performed. _In utting up two wires on 0B

ine, the two purties can be kept within one-fourth of & mile of each other, und under the
charge of the same foreman or oﬁicqr. .

Connections, joints, or splices, variously go called, may be made in any manner which will

give a contact equal in urea to & cross-section of the condueting-wire, so that the conduc-
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tivity of the line shall not be loss at that point than’where the wire is contivnous. Tle con-
nection in common use is shown at IPig. 21, and is made by bending the ends of the two
lengths to be connected at right Fig. 21

angles, and then wrapping each o
end snugly around the other wire
ina close spiral.  Another form &
that has been a favorite with somne
constructors is made by winding
the ends of the two lengths o

around each other in long spirals which interlock. A third, used in Tngland and the
proviuces, and called the ‘“ Britannis joint,” is shown at Fig. 22, and no description is

~

Fig. 22

necessary. The joint first shown'is, all things considered, the best for military telegruphs
The wirc of a joint should always be cleaned, and, when practicable, the joint soldered.

CHAPTER V.,

The line being erected, the maintenance thereof must be at once cared for, and the force
necessary for this purpose must be determined by the circumstauces of the case. No rule
can, therefore, be given. Repairmen or patrols must be located at an office in order that
their uperations may be directed by the officer or person in charge from any point where he
may be; must bo mounted, or provided with other means of rapid tmnsgortution. and be
equipped with hatchet, insulators, pulleys, and ropo, or other device for bringing together
the ends of a broken wire, climbers, file, pliers, and a small quantity of line-wire. Imnie-
diately upon the discovery of a fault, the repairman on either side of its supposed location
should procoed nt once in its direction, and go until he finds and repairs it or meets the nan
from the opposito sido of the fault. In addition to this duty, the repairmen should have
charge of a certain length of line, and should go over it cften, replacing broken insulators,
if any, trimming awey branches of trees, shrubs, or climbing-vines, (in short, preserving
the wire from any contuct except with insulators,) and generally maintaining the lino in
good condition. On long lines t“is work should be under the care of a chief, who should be
an operator capable of working and testing a line, who should be held responsible for the
](;Toper condition of the line ut all times und be required to make proper reports of all work

one under his direction.

The working of a line should be the duty of a superintendent, with as many assistants as
thero mnay be circuits in the line, if more than one, und as many operators as the business to

e transmitted renders necessary. At offices that are to bo kept open during the day only,
and where & small amount of business is to be transacted, u single operator ouly is needed ;
but wheroe the labor is continuous, cight hours 4 day is as much as a man ean do and do well,
and this should be broken into two watches or tours.  Such lines will necessarily be worked

Y some of the usual modes, and are treated of us worked on tho Morse plan, as tho most

exible, requiring the least machinery aund equipment, and the skilled labor for which is the
most easily procurable. R

he superintendent is of course responsible for the working and maintonance of the whole,
each agsistant to him for so much thereof ns shall be his charge, aud the manager of each
office to his immediate superior for his office and subordinates. A system of reports should
8how monthly the stato of the line, condition, property veceived, expended, and on hand,
abor employed, rate paid, work done, and, if money received, its amount, from what sources,
0w disposed of, and such other information as may be necessary or desirable.
here military oporations ere carried on along & line of railway, telegraphs will always

e needed to facilitate the operation of the railway ns well as to niaiutain communication be-
tween the force and its base, and to render the service effectual a single officer should have
control of the movement of trains and charge of the railway wires, if practicable.

,0}1 military lines, the cominunications of the commander, or those addressed to him on
2:)’(11”&1').' business, must have pl'c!:edgnce over all others, those of subordinate officers next,
is private or ordinary communieations, if transmitted at all, wust go only when the line
of 1ot otherwise occupied, and should besubjected to rigid serutiny to provent the transmission

intelligence of un improper character. Whew & railway is used, and no wiroe is set apart
or its exclusive use, the messages of the mastor of trains or transportution concerning the
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business of his office, affecting, as they do, the movement or supply of the Army, are of
great importauce, and take precedence of all except those of the commander of the forces.

The alphabet or code to be used on these Jines may be that heréafter described; but, as
the amount of business to be transacted will always be large, it may be necessary to employ
skilled Morsa telegraphers and use that code. Tor information coneerning it and the best
method of acquiring skill in its use, tho studeut is referred to the work so often referred to
already, the Modern Practice of the Llectric Telegraph, by F. L. Pope; to Wood's Plan of
Telegraphic Instruction, and Swith's Manual of Telegraphy.

PART 11.—FIELD-LINES.
CHAPTER VI.

The waterials for a line of field-telegraphs (by which is meant a line to be used in the
presence of an enemy and for the purpose of placing the commanding officer of a force in
constant communication with all parts of his line) differ from those for permanent lines
chiefly in point of size aud capability of being quickly erected and put into use aund as

uickly removed when the occasion for the line no longer exists. These materials must be,
therefore, such as can be transported with the troops, handled by enlisted men, and when in
line worked by enlisted men or officers.

The supports for a field-line ay bo either natural—such as_trees—or artificial poles or
lances. The use of the foriner should be guided by the same rules as for permunent lines,
the circumstances being the same. Tho artificial supports must be of such size and weight
as may be transported, and at the samoe tiwe huve length sufficient to carry the wire above
the reach of mounted men or wagons and strength enough to endure such bandling as under
the circumstances they would be likely to receive, as well as to bear the weight and strain
of the line-wire. To meet these requircments they must be made of & material at once light
and elastic, and the timber best adapted seems to be spruce or cypress, either of which,
when well ‘seasoned, fulfills very vearly these couditions. The size may vary within cer-
tain limits, but that adopted in the field-telegraph trains of the United States Army is 17 foet
long, 24 inches dinmeter at the butt, and 14 inches diameter at top, the butt tupering to a
blunt point and the top secured by a sheet-iron ferrule 3 inches in longth. Such a lance, of
cypress, weighs about eleven pounds, and of spruce a trifle less, and two hundred and fifty
of them, together with insulation for ten miles of wire and tools for the erection of a Jine of
that length, can be carried on & trick made for the purpose. and readily handled by six
mules or four horses. A field-line should be supported by forty such lances to each mile of
wire, but in emérgeney, or upon favorable ground, this number may be reduced to thirty-
five or even to thirty without serious difficulty resulting.

In the matter of insulators for field.lines there is small room for choice. Glass and por-
celain, the substances in common use for permaunent lines, are unfit because of their fra-
gility ; the common resins, paraffine, &c., are unfit becauso of the difficulty of applying
them, and there reinain only the gums, caoutchoue, una-poruh‘n, and bellata, Of these
gutta-percha becomes friable when long oxposed to the sup, rain, and wind, and in such
condition loses its good qualities; its use, therefore, is prec\qded. Ballata is not well
proved, and no preparation thercof is yet offered which has consistence enough for the pur-
{:ose. Cuoutchouc when raw becomes viscid and loses form under summer temperatures,

ut in the prepared form known as vulcanite, cbonite, or, more familiarly, *‘ bone-rubber,”
resists any beat less than that of boiling water, and bas strenjsth and consistence enough for
the purpose, at the same time retaining to a great degreo the non-conducting power of the
raw or unmanufactured gum, making it the most desirable material for insulators for this
service.

The form of the insulator is a matter of choice, two conditions only being of importance—
that the outer surface shall shed rain and that there sball be an inunor surface which shal
remain dry, in order that thero shall be between the wire of the line and the lance (which,
when wetted by rain, becomes a partial conductor) a non-conducting surface. This can be
obtained only by protecting & purt of the surface of the ebonite from wmoisture, which, i
allowed to reach it, forms a film over its surface and acts as a conductor. 'The formation 0
this film may be at least pm‘tiallyfprevented by occasionully dipping the cbonite insulator
into melted parafline, tho coating of that substance which the ebonite receives acting to pre-
vent the formation of a continuous film of moisture, breaking the water into drops, ut the
samo time that it preserves the surfuce of the ebonite from *‘ weathering,” and so ucquiring
a spongy character favorable to the formation of the water-film. )

Various forms or patterns have been usod, one of which was a simple cap of flexible
vuleanite to fit over the top of the lance, both lance and cap having a cloft in which the wire
rested and was secured by being wound sround the outside of tho cap; unother, whic
cousisted of 8 wire suspender or *“clamp ” of ebonite armed with a gimlet-pointed screw, bY
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which it was affixed to the lance or other support; another consists of a spike, which passes
through the top of the lance or is driven into a tree, and a susponder formed in part of
obonite. Iiach has merit, but neither gives eutire satisfaction, It would seem evident that
the fewer parts the insulator consists of, the better, a3 less liable to become useless by frac-
ture; that the insulator shonld be readily attached to and detached from the lances or other
supports, and that the device for grasping the wire should be such that the wire could be
casily placed therein and not readily displaced, and be held without bending.

. Substitutes for any regular form of insulator can be made from many materials, and the
ingenuity of the officer must be his reliance. The pon-conducting propcrties of bodies being
kuown, hie must make use of the best within his reach, and turn it to such advantago as he
may. An insulator of * fat pine,” or any wood saturated with resin, may be made to
answer a good purposewhile the saturation continues. ILoops of cotton, linen, or silk fabric
suspending the line-wire will insulate it sufficiently during dry weather, and if saturated
with oil will prove efficient on a short line even in rain or fog. Saturation with paraffine
would be morve cffective than with oil, and & quantity of this substanco might be comprised
in the Jist of supplies for o field-train with much propriety. Wiro for field-tolegraphs must be
light, floxible, and strong enough to bear a tension which will reduce the dotlection or
‘‘sag " between lauces 70 yards apart to 2 feet. Jron is the only material which aunswers
the purpose at moderato cost, and an iron wire, drawn from charcoal rods to No. 15, Ameri-
can gauge, las been adopted for use by the United States. A mile of this wire, joined up
and the Joints soldered, makes a coil 18 inches in diameter inside, 4 inches in hoight, and 3
in thickness, and weighing but 75 pounds. The American compound telegraph-wire, a
patented article, consists of a steel core, with a coating of copper, and when drawn to No.
18 size hus, when new, equal strength and grenter conducting capacity than No. 15 iron
wire, but is not well adapted for field-use, being less flexible than the iron, breaking more
easily it bent, and deteriorating rapidly in consequence of the oxidation of the steel core,
wherever moisture reaches it, which it can scarcely fail to do, as the copper coating or
envelope opens 1o the steel whenever the wire is rudely Dent or handled.

For use where, for any reason, it is impracticable or inexpedient to ercct & line upon sup-
ports, and thercfore necessary to lay it along the ground, conducting wire must be provided
which is insulated throughout its entire length. Such a wire has been referred to horetofore
88 * office-wire,” but especial pains needs to be taken to provide for field use, and the various
descriptions of such insulated conductors, their characteristics, method of manufacture,
strength, flexibility, and conducting capacity understood. Copper, from its high conduct-
ivity, is the metal used, and is strongthencd in various ways. Oue device is to form & con-
ducting strund of five wires, the center ono of steel, for strength, and the outer ones Jaid
spirally nround tho center, of copper. Such a strand, made of No. 30 wire, will have the
strength of u No. 14 iron wire and the conducting capacity of No. 8, or very nearly, and
may be insulated in any manner, like a single wire. Kerite, u preparation of caoutchoue,
not yet well known or proved by use, has shown valuable qualities under éxperimental tests,
Tesisting the action_of the atmosphere, which usually destroys such propurations, and is

ighly recommended by many competont telegraphers and electricians. A single copper
wire, covered with & layer of hemp fibers laid parallol toit, and the whole with a spiral cov-
ering of cotton, (cotton and hemp being saturated with paraffine,) is light, quite strong,
(sufficiently 8o to sustain itself in spans 200 to 300 feet long,) and sufficiently well insulated
for ordinary use. The insulation can be kopt up by occasionally pussing the wire through
a bath of melted paraffine. Another device for retaining the hemp fibers in pluce has been
used by some manafucturers, viz,braiding flax around it, and a preparation of paraffine and
coul-tar, known us ** Bishop's compound,” is used instead of the pure paraffine. For use
under water, gutta-percha is the best insulating material known, improving when submerged,
instend of deteriorating. For subterranean use the same cun be said.

CHarTER VIIL

Instruments for field-lines must be simple, easily placed in position for use or removal,
easily adjusted, and strong. Several varieties have been testog by the Signul-Office, but
the omne from which the best results have been obtained is a form manufactuved by Messrs.
I‘,: G. Tillotson & Compuny, in New York, and known as the **box-sounder,” shown in
Fig. 23, Another form, known as the Catou instrument. shown in Fig. 24, consists merely
of an olectro-magnet mounted horizontally and provided with an armature, the vibrations of
which, when attracted to the poles of the maguet or withdrawn therefrom by tho tension-
8pring, givo the sounds by which the signals are recognized ; & koy by which the circuit is
topened and closed in signaling ; & device by which the circuit is kept closed, except when
ine key is in use, and screw-posts by which to attach the line-wires, the .\vho‘]e contal}led

.’& case to protect it during transgortation. The one shown in the cut is of conveniont
8ize, being about G inches long and 24 in width and length. '
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Batteries for field-use need not bo so powerful as for permanent lines, and others which
require the use of such powerful excitants as sulphuric_and nitric acids, and must not be
composed of glass or other fragile materinl. These conditions render the Grove and Bunsen
batteries unsuitable and leave the Daniells only for use in some one of its various modifica-
tions. The form used at present by the United States Signal Service is an udaptation of the
Daniells, and consists of a wooden trough dividedinto cells by wooden partitions, the whole

being rendered non-conducting and impervious to water by saturation with paraffine ; a thin
copper plate, near the bottom of each cell, having underneath it a layer one-fourth of an
inch thick and above it a layer three-fourths of an inch thick of crystals of sulphate of
copper; & sponge, saturated with water end filling the cell to within an inch of the top,
upon the upper surface of which is sprinkled white vitriol, (sulphate of zine,) and a zinc
g)ute, which rests upon the sponge. The cells are 5 inches square, being the same inlength,

readth, and depth; the top, bottom, and sides of the box or trough containing them, 1 inch

Tig. 4.

i
1l

and the partitions between the cells one-fourth of an inch in thickness. The copper plates
aro 44 inches square and about one-sixteenth of an inch in thickness, and to each one is
attached & copper wire, insuluted with gutta-percha or caoutchoue, of sufficient length to
yvench tho zine of the adjoining cell. The zinc plates aro 43 inches square and 1 jnch ip
thickness, and are furnished with thumb-screws for connecting with the wire from the coppe
element of the next cell. Tho cover of the box or trough is hinged, and when closed s
secured by basps and staples. When closed and sccured it presses firmly upon the zin¢
plates and prevents auy displacement of the parts of the battery. It will be scen that this
is substamtially the Danjells cr){))per-zinc pair, the sponge tuking the place of the porous
earthen cup aud the trough or box_that of the glass orearthenware containing-vessel. 'T'he
superposition or the zinc prevents the copper solution from reaching it, and the buttery 80
arranged works with little diminution of force as long as any of the crystals of blue vitrio
remain undissolved. It is only necessary to add a little pure water from time to time, t0
supply the waste by cvaporation or leukage. When the cell is filled 1 inch in depth with
the crystals, it will work from forty to sixty days without renewal. When necessary to 18-
pew the battery, the materials must be removed, the sponges well cleaned, aud the whole
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replaced in proper position. The form of cell and arrangoment of the ditferent parts will be
understood from Fig. 25. !

3 I
Fig. 26 shows an adapt- Fig. 25.
ation of the Marie Davy
cell to field-use. The =

containing - vessel js of
ebonite and the cover
screws on water - tight.
The zinc is kept in place
by studs that fit closely R
nto the containing-cell, §
and into one of which o §
serew-post passes fromthe §
outside. The porous cup
ig'of leatherand is fastencd
to the cover. The nega-
tive element is carbon, a
plug of whichis fitted with
&metallic head thatscrews
Into the cover within the
porous cup. This cell is §
charged Ey filling the
Porous cup with a paste
of the bisulphate of mer-
cury and water and the |\
outor cell with the wator Niy
in which the pasto was R
made. The action is sinii- §
lar to that of the copper-
zine pair, the oxyuen of S )
the water utiacking the zinc and the freed hydrogen finding its office in reducing the
mercury from its erystallive salt. It gives off no gas and works as long as any of the salt
Temains in the porous cup. :
In the ubsence of any form of battery Fig. 26.
especially adapted for field use, any of
those described herein can of course be
used, und the ingenuity of the officer
must be his relinnce. The principal diffi-
culty will be found in providing trans-
Portation for them, and this must be
overcome in the best possible manner.
he signal-service battery can be made
Youghly under almost suy circum-
Btances—out of a feedtrough, by put-
ting in partitions aud conting the inside
with wax, tallow, pitel, or other non-
conductor; out of & nutnber of buckets,
or, in brief, any vessel that will hold
the clements. ~Cotton, tow, sawdust,
Spont tanbark, sand, or almost sany
Porous substance may bo substituted
for the sponge, and the battery be made
to answer a good purpese until others
¢an be procured. The white vitriol
3 not indispeusuble, as the battery
will work withont it, only requiring &
ew hours’ time to come to its full
Btrength, .
The ground-connections for a field-line aro nocessarily such as can be quickly made and
easily romovod. I'lie most convenient form is that of a eylindrical iron bar, 5 feot long and
inch in djumneter, pointed at ono end and fittod at the other with a binding-serow by which
1o attach the ground-wire, the whole zinc-conted, (galvanized,) to prevent oxidation and to
Present always a bright surface to the earth. Such & bar, driven two-thirds of its length
lnto moist earth, is a sufficiont ground-connection for ficld-lines of thirty miles in length.

n cuses where the carth at the station is so dry as to render the bur ineffectual, moist
8arth must be sought at a distauce and the ground-wire run to it, or the earth moistened by
Douring water iuto the hole made by the bar, the first-named mothod being preferable for
:1 0'Ee?son that the moisture in the second case will scarcely be carried far enough to remedy

18 defect,
Ground-connections may be made as for permanent lines whenever circumstances (loss of
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bars, &c.) may render it necessary or convenient to do so. The rule to be followed is the
same in one case as in the other—a surface in contact with earth that shall equal in con-
ductivity the battery and line.

The tools for the erection of a field-line (which constitute, with the materials for the line,
the outfit of the train) are: marking-pins, by which the points of support are indicated;
axes and hatchets, to cut away shrubs or branches of treos or to affix insulators to natural sup-
ports ; crow-bars, to make boles in the earth in which to set the lauces ; bars, fitted for cutting
through frozen ground ; climbers, to enable the men engaged in the work to ascend trees,
when necessary, for the purpose of affixing insulators thercto, or to trim awny branches ;
teels. for the delivery and recovery (uncoiling and recoiling) of the wire; pliers, to be used
in making connections: files and screw-connectors, which are to be used for making conuec-
tions between the coils (mile-lengths) of wire in reeling out, and generally where connec-
tioné are to be frequently made and broken, to avoid loss of time and waste of wire,

The marking-pins are of iron wire, one-cighth inch in dismeter and 15 inches long,
pointed at one end and having a loop or handle at the other, painted of somo bright color,
and fitted with a small pennon of bright-colored cloth, so as to be conspicuous objects, and
are used to mark the places where lances are to be erected, by being thrust into the earth at
sucix goims, or the natural supports to which insulators should be affixed by the same
methods.

Itis scarcely necegsary to describe axes or batchets, except, perhaps, to say that the latter
should have a hammer-poll with which to drive a spike. IBut the efficiency of the line may
depend on their use, which is mainly to cut down all shrubs growing near the line-wire, to
trim off such as come, or might be thrown by the wind, in contact with the line-wire.

Crow-bars, with which to make seats for the lances, are eylindrical iron bars 43 feet long,
1} incbes in diameter for 2 feet from the point, and 1 inch in diameter for the rest of their
length, and pointed 80 a3 to penetrato theearth easily. Such a bar weighs fiftcen pounds.
These (and all the iron used in the work) should be zinc-coated, (galvanized.)

Ice-bars are of the same general form and dimensions as the crow-bars, but have a wide
chisel-shaped point or blade, and are used for cutting through i{rozen ground, to tucilitate
the work of setting the lances.

Climbers, to cuable the men engaged in erecting a line to ascend trees to affix insulators
and attach the wire, are of various patterns. A good form is mude of steel, with leathern
straps for attaching them to the feet, and weigh sabout four pounds the pair. A strap or
sling is carried over the shoulder of the man and used to aid him in maintaining his posi-
tion without the use of his hands, leaving themn free for tho work of haundling his tools.

Reels for field usc are in general form like those for permanent lines, but ure lighter, and
are provided with srns attached to the uprights, which are laid flush with the face of the
uprights when reeling out wire, and secured at right-angles thereto when reeling up, in
order to confine the wire and give the coil its proper shape. Iach oue has a handle affixed
to the extremity of one of the upper cross-arms, by which it is turned when recling up wire.

The reel is seated in the wire-wagou, but may be carried by men over ground inpractica-
blo for the wagous in the hand-bearer, one of which should secompany each reel.

Pliers und files are of the same kinds as for permanent lines, but smaller, as the wire i8
smaller and the work to be done lighter. Counnectors are simply brass cylinders, perforated
through their length to admit the wires, snd fitted with a thumnb-screw, the end of which
presses upon and[fxolds the wires so inserted.

Cuarrer VIIIL

The vehicles used for the transportation of the materials, tools, and equipments are also
used for offices or stations, and are called battery-wagons, wire-wagons, and lance-trucks.

The battery-wagon is the central or headquarters offico ; is of 4 sizo sufficient to contain
four instrument tables, the necessary batteries for four lines, eachten miles in leogth, instru-
ments and table-apparatus for each table, four ground-bars, & supply of buttery-material,
seats for four operators, and & stove,

It is mounted on platform-springs, and turns in its own length, is covered with canvas, and
must not be too heavy to be drawn by two horses over any ground practicable for artillery.
The tables are each 24 feot long by 1 toot or 1 foot 3 three inches wide ; are attached to the
sides of the wagon at & height from the floor of 24 feet ; one in each corner of the wagon.
The batteries, in sections or cases of six cells euch, are supported by brackets underneath the
tables, each bracket being of o size sufficient to support two such sections. The instru-
ments and table-apparatus are carried, when not in use, in pouches of leather attached tor
the sides of the wagon between the tables ; the supply of battery-material in & box under;
peath the driver's seat; the ground-bars on the floor, next the sides, (two on each side,)
and confined by clamps and keys; and the seats for the operators (camp-stools) in any cot
venient manner, Tho stove is placed in the conter of tho tloor aud secured against displuce-
ment. The wagon is entered by a door at the rear.
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The wire-wagon is of the same general form as the battery-wagon, and mounted in the
same manner. It is of size and strength to contsin an instrument-table, which is attached
to the front end ; a single section of battery underneath the table ; & pouch for instrument snd
apparatus at its side ; s soat (camp-stool) for the operator; a ground-bar, secured as in the

attery-wagon ; & wire-reel, seated in a socket in the center of the floor near the hind erid ;
a hand-bearer, sccured at the top of the wagon by straps; ten coils of wire, (one mile in
oach, ) secured for transportation at the sides of the wagon ; and s box, which serves to hold
the wireman's tools (pliers, files, and connectors) and us & seat for him when at work reel-
lug out or recovering wire. ‘This wagon must be stroug to safely carry its load, but must at
the same time be light enough to be handled by two horses on roads or ordinary ground, and
by four over any ground at all practicable for wagons.

The ]nnce-trucﬁ is & wagon without springs, of length sufficient to carry lances, and

of strength sufficient to sustain the weight of 250 lances and all the line-tools and insulators
for ten miles of line. The lunces are stowed compactly in the middle of the wagon or truck
aud confined by upright stanchions and end-boards. The insulators and tools are contained
in boxes arranged for the purpose on either side of tho pilo of lances. The weight of the
load will be approximately 3,000 pounds, and a good six-mule team will be needed to move
it. It carries 2350 lances, 400 insulators, 16 crow-bars, 4 ice-bars, 2 axes, 12 hatchets, 12
Pairs of climbers, and 80 or more marking-pins.
. A [ull train consists of one battery-wagon, four wire-wagons, and four lance-trucks, and
13 divided into four sections, cach of which consists of a wire-wagon and lance-truck and is
capable of acting independently. ‘Thus a full train may erect linos radiating in four direc-
tions from the battery-wagon ; or the four sections, the second commencing to reel out its
wire when the first has finished, may extend a singlo line forty miles long, having offices at
the termiui and at three intermediato points equidistant from each othor. Additional instru-
meunts being furnished, intermediate offices other then the regular ones can be opened when
ever necessary.

The train is commanded by a chief of train, whose place is with or near the headquarters
of the force with which the train js acting, and with hin the battery-wagon with its comple-
ment of operators, battery-man, und driver. To work the four lines separately twelve
operators will bo the ordinary number, three for cach of the lines, giving to each eight hours’
duty out of each twenty-fonr ; and this should be divided into two tours or watches of four
Lours ench. Should the work to be done by the lines be exceedingly heavy, this force
might be increased to advantago, and uuder othor circumstances might perhaps be reduced ;
but it is fulse cconomy to require too much of men, and eight hours of c¢lose atteution is fully
euouglh, The battery-man will have charge of and be leld responsible for the batteries, not
only those in the battery-wagon but also those in the wire-wagons; will see that thoy are
at ull times in order and ready for work ; have the care of the supplies for them, and make
Tegulur reports to the chief of train, embracing all necessary information concerning them.

. Each section will be commanded by e chief of section and manned by four uon-commis-
8loned officers nund thirty-six men, whoso several duties will be as follows :

One director, (non-commissioned officer,) who, recoiving from the chief of soction general
orders concerning the direction to bo taken or point to be reached, will go over the ground
and select the voute for the line, Ho will be accompanied by two markers carrying guid-
ong, whom he will station so as to guide the surveyor. The director should be carotull
Selected, as upon his skill and judgment depends, in a great degree, the promptuess wit!
Which lines con bo erccted. He must take the most direct line practicable to tIhe point he

as to reach, but, in order to deteyinine what is best, he must examine the character of the
%rouud and know thuat there are no obstacles insuperable to tho train—streams, ravines,

luffs, or marshes; that the soil is such that tho line can be erected—not loose sand or
Tocks ; that the routo he selects is not made impracticable by the guus of an enemy ; and,
In short, must bear in mind all the coutingencies to which the train or line may be subjocted,
and bo governed by the circumstauces of the case. The director and markers must be
mounted, and each marker, on being relicved from post by the arrival of the surveyor, will
Tejoin the director. Over dificult ground it may be necessary to increase the number of
markers, and upon s road or over country well known it may be practicable to dispense
With them entirely, the director accompanying or slightly preceding the surveyor.  For
bight-work the markers will carry a luntern instead of a guidon.

One surveyor, whose duty it is'to move taward the marker in sight, measuring the dis-
tance by paces and directing the pin-men where to plant the marking-pins, Hoe will be
governed by the gencral rules for locating lines as Iai(F down herein, in wEich ho should be
thoroughly instructed. He is accompenied by three pin-men, two of whom have cach forty
Or more marking-pins, which they plant at points indicated by the surveyor, to indicate the
Place where lances are to be ecrected, or insulators attached, if natural supports are used.

e first man, whon bis pins are expended, halts until the third, who follows the lance-men,
128 gathered the pins aud overtaken him, when he rejoins the surveyor, and the second on
expeqdlllg his pins does the same, the first aud second relioving each otber and the third

Tinging up the pins when the line is erected.

Thirteen bar-men, twelve of whom are equipped with a crow-bar, with which, at the

Points indicated by the marking-pins, they make holos for the foot of tho lances. "Fhis must
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be carefully dore, and that it is so it is the duty of the thirteonth, who is & non-commis-’
gioned officer and chief of the detachment. to see. The holes must be fully 2 feet deep,
which will be the case if the shoulder of the bar is below the surfaco when the point is at
the bottom of the hole, and large enough to admit the lance easilys As the lance is of
twico the diameter of the bar, the hole must be mado of the proper size by working the bar
around and pressing back the earth, and this should be done as the bar is driven down, for
if the bar be driven first to the full depth and then worked, it will be difficult to sufficiently
enlarge the hole in ordinary s0ils, and when doue will not be of uniform size, but large at
top and bottom, and smaller midway, & point to be avoided, as in such a hole the lance will
be easily drawn from a perpendicular even if it can be forced to the bottom. The bar-man,
standing erect, should grasp his bar near the top with both hands and drive it into the
ground, working with hands close together, as, if he grasps the bar with one hand near the
top and the other below, he will not work as casily or direct the blows of the bar so accu-
rately, but will be compelled to bend his body sidewise, his upper hand will throw the top
of the bar from him and the lower hand draw the point toward him ; the work will be done
in & slovenly manner, and the hole when completed not be perpendicular,

Two wire-men, whose duties are to accompany the wire-wagon and attend to the reeling
out and reeling up of the wire. They will, in reeling out, place the coils of wire upon the
reel, remove the straps or wires by which it is bound, and one of them, seated in the wagon,
by the use of the brake so control the motion of the reel that the wire shall be laid straight
and without slack, and will make the necessary conpections as the coils are one after
another paid out. Joints in field-wire should be mado in tho same manuer as in wire for
permaucnt lines, except that to join the end of ouo coil to that of another it is well to use &
wire-connector, as these joints mark off the line into mile-lengths for convenience in recover-
ing the line and recoiling the wire, and time is saved by their use. All joints other than
these must be carefully ade in the same manner ns for permanent lines, and soldered.
The sccond man will follow the wagon and carry the wire to the line of lunces, and render
such assistance to the first as may be required.

Thirteen Jance-men (one of the number being a non-commissioned officer and chief of the
detachment) will affix the insulators to the lances and deliver a lance and insulator at each
hole, one or two men being mounted upon the lance-truck for that purpose, and the others
will place the wire in the insulators, erect the lunce, thrust its foot into the hole prepared for
it by the bar-men, and stamp the earth solidly around it.

Three operators, to work the station when opened, and drivers for the wire-wagon and
lance-truck, complete tho force.

Cuarrer IX,
TRAIN DRILL—(ONE SECTION.)

The minimum force for illustrative drills with a section-train is as follows: One (1) lieu-
tenant, one (1) director, one (1) surveyor, two (2) pin-men, seven (7) bar-men, two 2)
wire-men, seven (7) lance-men, two (2) operators, and three (3) drivers.

It will be parked in the following order:

Wire-wagon in line with and ten (10) paces on the left of the battery-wagon, and the
lance-truck in rear of the center of the wagons, with distance of ten (10) paces, as indiceted
in Fig. 22.* The figures refer to the illustrations of the train-drill given in the manual.

At the ‘“first call” the drivers, director, and markers will snddle and harness up.

When tho ** assembly " is sounded the drivers will lead out and hitch up, the director and
markers will lead out and take position immedintely in front of the train, and with the
drivers will stand at *‘attention” and ‘‘dismounted.”” The drivers, when dismounted,
will always stand at their horses’ heads.

The men for duty with the section will be formed on the parade in two ranks, the roll
called, and the detachments told off, the latter taking position in the following order: The
surveyor and pin-men on the right, the bar-men with an interval of two paces, the wire-men
with an interval of two paces, the lance-men with an interval of two paces, the oporators
and battery-men with the same interval.

They will be marched in column of detachments to the ground where the train is parked
and wheeled into line by the flank previously desiguated, facing the train.

The section-train being in park, with the detachments in line near it, the chiof of train
wishing to form the train in column of route, will command— -

1. “Form train frout, (right, left, or rear.”)

2. “ March, (or double time, march.”)

The train is always formed on the line of direction of the battery-wagon, whether the train be
in disorder or in park.

At the first command the director, markers, and drivers mount, and director and markers

* T'he figures refer to the illustrations of tho train-drill given in the manuul of signals.
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and battery-wagon move, if necessary, to take the direction indicated. The chiefs of detach-
ents pive the cautionary commands to cause their detachments to move toward the pro-
Posed front. At the socond command the battery-wagon halts, the director and markers
take post twenty (20) paces to the front of the battery-wagon. ‘At the samme command,
which will bo repeated by the detachment commanders, the detachments will move off and
f&{gn in close column in the same relutive order as before, behind the director and markers,

“ig. 28.)

The section being formod for the march, the park will be broken, and it will bo moved
orward by the command—

1. “Forward,”

2. “March,”
when the director and markers will move forward, followed in order by the column of

etachments, tho buttery-wagon, the wire-wagon, and the lance-truck.

On the march the section is formed ns shown in Fig. 29.

.The direction and swiftness of the march will be regulated by the movements of the

Irector and markers, under tho orders ot the captain.
. The section being on the march, to balt it previous to opening station, the chiof of sec-
tion commands—

1. “Section.”

2. *“Halt.”

To open station tho chief of section will command—

1. *“Open station, right, (or left.”’)

2. “March.”

At the second command the battery-wagon will move out of the column to the pnint indi-
Cated, and be followed by the battery-man and three (3) operators; at the same timo the
Wire-wagon and lance-truck will close up to the column of his detachment ; the driver of the

attery-wagon will unhitch his horses and stand at their heads, and the battery-man will
make the necessary ground-connection. To open station, the train being in march, the
command will be the same, (1. * Open station, right, (or left.””) (2. * March.”) At the
Command ““ march,’ the detuchments Aait under command of the chiefs of detachiments ; the
attery-wagon wheels out of the column in the direction indicated, and the wire-wagon and
'tl-lnd lance-truck close up upon the column of detachments and halt. The command will
len he—

1. * Iiquip.”

2, « Murcg, (or double time, march.”")

At the first command, the chiefs of detachments will cause them to face about. At the
Second command, which will bo repeated by the chiefs of detachments, the latter will sepa-
Tate, and move in equal divisions on either side of the train, the operators and two wire-inen
taking position at aud to tho rear of the wire-wagon, and the lance-meu, bar-men, and pin-
en on oither side of the lance-truck, where they will take equipmonts, and face toward
the front of the train; the lance-men opposite the rear wheels, the bar-men between the
Wheels, and the pin-men and the two lance-men who are to deliver lances, opposite the front
Wheels of the lance-truck. (Ifig. 30.) ‘I'ie command will then be given—

1. “To your posts.”

2. * March, (or double timo, march.")

At the first command the director and markers move forward 20 paces, and the bar-men
Taise the bar to the right shoulder, the two designated lance-men mount the lance-truck.

At the command ** march,” the surveyor and pin-men move to the front, and immediately
behing tho divector and markers. ‘The bar-men follow the surveyor and pin-meu. At the
Same timoe the lance-truck will pass the wire-wagon, and close up upon the bar-men. The

Ance-men are marched to the rear of the wire-wagon.

At the command—

1. “Prepare to reel out,”
the director having been instructed by the licutenant as to the direction and route of the
';ne, moves forward rapidly with the markers, stationing the first marker at a point about
300 feet from the wire-wagon. One of the wire-men takes the end of the wire from the wire-
Wagon, and makes it fast to the wheel of the battery-wagon. (Ifig. 31.) The first pin-
an, under direction of the surveyor, marks the first hole about 30 Jmces from the battery-
i‘:‘t on, & bar-man falls out to make it, and the first lance is delivered by it. The command

en given—

L. “Reel out.”

2. ““March.”
hiAt this command the director moves forward, taking the second mq.rker, and stationing
ln;n]:t a second point on the route, visible to the first marker. The distances between the
A Tkers thus placed will be necessarily regulated by the topography of the country. The

utenant moves forward ; the surveyor follows on the line indicated by the markers, and'is
8ccompanied by two pin-men.

e first pin-man, with forty marking-pins (for one mile of line) follows the surveyor,
Paces the distance of 65 steps, or 132 feet, the distunce between poles, and indicates the

who
Points where the pin-man shall place the pins.
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The second pin-man, similarly equipped, also accompanies the surveyor, and relieves the
first when the pins of the latter are used up.

The third pin-man takes station at the first pin placed.

The bur-men (each with a crow-bar) follow the pin-man, making, by fhe side of each pin
thus Flaced, a hole large enough to admit the foot of the lance casily, and two feet decp, the
length of the bar from point to shoulder being the mensure, and the hole being made, leav-
ing the pin beside it to guide tho lance-raen.

The lance-truck will follow close upon the bar-men, the two lance-men in the truck
flttnching a spike and insulator to each lance, and delivering a lance so prepared at each

ole.

The wirc-wagon with operators and two wire-men follows the lance-truck reeling out the
wire; the first wire-man in the wagon in charge of recl, and the second wire-man following,
carrying wire to the line of poles.

The Jance-men, eleven (11) in number, follow the wire-wagon, placing the wire in tho
insulators and erecting the lances, taking care to force them to the bottoms of the holes, and
that the insulator-spikes are at right angles to the line, and the insulator proporly adjusted.

"The third pin-rrun now follows the lance-men, and as the line is erecteg gathers the pins
and delivers them to the pin-man, who scts them, and who waits at the point where he
placed the last pin, when the latter pin-man moves in double time to the front, and relieves
at the proper moment the one who precedes him,

The end of the line having been reached, the command will be given—

1. ‘“Take station, right, (or left.”’)

2. ‘‘March.”

At the command * march," the lance-truck halts and is passed by the wirc-wagon, which
moves to take the position indicated by the chief of section, when ground-connection is
made by a wire-man. As they come in, the lance-men take position behind the lance-truck,
and the bar-men and piu-men behind the wirc-wagon. The drivers will then hitch their
horses and stand at their heads. The train is now arranged as in Fig, 32. .

Having thus formed, the equipments of bar-men and pin-men are returned under direction
of the chief of section, and such disposition made of the men as may be advisable, under his
directions.

Details should then bo made for patrols to guard the line and make repairs when neces-
sary. Each mau is made responsible for a certain portion of the lino which is assigned to
him. ’

To recover the line, the command is given—

1. **Close station,”

2. ‘“March.”

The wire-man removes the ground-connection, the horses are hitched to the wagons, and
the drivers mount.

At the command—

1. “ Prepare to reel up,
the wire-wagon and lance-truck wheel about on their own ground, and then stand fast. The
lasce-men, bar-men, and pin-men are fuced about,” (Fig. 33.)

At the command—

1, “Reel up,”

2. “*March,” ,
the lance-men, commencing at the wire-wagon, draw the lances, free the wire from the insu-
lators, and pass the lances into the truck. The twonen in the truck receive lances, detach
insulators, and return parts thereof and lances to their places.

The wire-wagon following, reels up the wire, the pin-men assisting the wire-men, and the
bar-men taking care that the wire does not run into kinls or become entangled, so &y to pre-
vent it from being readily recled up. Care should be taken that the lence-truck and wire-
wagon are not more than 150 paces apart, and the lance-men not more than three lances in
advauce of the lance-truck.

Upon reaching the central station, and when the lance-truck reaches the first lance, the
lieutenant will command—

1. ** Bection.”

2. ‘“ Halt.”

At the command from the chief of train—

1. “*Close station,”

Q. ¢ March,”
the wire-wagon reels uF to the end of the line, passing the lance-truck, and moves in rear of
the battery-wagon. The detachments rotain their relative positions, and the horses aré
hitched to the battery-wagon ; the wire-man detaches the line from the battery-wagon, an
the battery-mun removes the ground-connection. (Fig. 34.)

The chief of train then commands—

1. “Torm train front, (right, left, or rear,)”

2. “March, (or double time, marceh,”)
when the detachments will be promptly Elaced a8 directed in the train formed for the march-

The command ** form train front, (right, left, or rear,) march,” may bhe given at uny time

1
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by the chief of train when it is necessary to change bis design of recling out, &c., provided
the wagons are near together. ’

The general rule governing the movement is, that the director and markers shall move, if
Decesgary, 20 paces in front of the battery-wagon (which is turned toward the proposed
‘Sont of the train) when the command *‘form train’ is given : then, at the command

march,” the detachments will take the shortest line to their pluces in column, in front of
the battery-wagou, snd the wire-wagon and lance-truck wheel as nearly into their proper
Places as'the nature of the ground will allow, so that they may gain them at once, then
the train is moved forward by the usual commands. .

The train being in columu en route, in order to move in a line to right or left, the chief of
train will command—

1. ““In line, right, (or left.”)

2. **March,”

3. * Guide left, (or right."")

) fAt the first command the chiefs of detachments caution them to wheel to the right (or
ert,

At the second comnand each detachment and wagon turns to the right (or left) and moves
orward in a line, the guide being towards the director and markers.

The drivers must be careful to proserve their intervals, aud keep the heads of their lead

o18es dressed on the line. (Fig. 33.)

The train may be halted by the command—

1. “Train.”

2. “Halt.”

The train being in lino, (cither at a march or halt,) it may be formed in order of column
to the right or left and moved forward by the commands—

1. ““In train, left (or right.”)

2. ‘ March.”

At the second command each detachment and wagon will be turned in the direction indi-
cated and move forward in column without further command. '

The train being in columm, in order to change the march directly to the rear, the
tommand will be given—

1. “*Countermarch right (or left.’”)

2. ¢ Murch.”

At the sccoud command the detachments and wagons halt, with the exception of the

irector and markers, who wheel about to the right (or loft) and move toward the rear of the
train, followed in succession by the detachments and wagons, which wheel sbout in turn
Into their places in the moving column.

When tKe train is in lino or in column, and it is desired to gain distance to tho rear with-
out preserving the proscribed formation, the command will be—

L ““Train right (or left) about.”

2, “‘March.”

At the second command ecach detachment will wheel about to the right (or left:) tho wag-
0ns at a trot will move to the left (or right) and then wheel to the right (or left) about and
take walk when they have their proper distunce. If this command be given whon the train
'8 in line, the guide will be changed when the new direction is taken.

The train being in march, and it is desired to park it in the line of the direction of march,
the chicf of train will command—

L. ¢ Forward into park.”

2. “ March,”

At the first command tho chief of section will command * right oblique.”

At the second command, repeated by the chief of section, the director and markers and
the detachments oblique ten paces to the right, when he will command—

‘1- ** Left front into line.”

R, ‘“March.”

At the second command the director and markers halt, and the detachments executs the
Prescribed movement ; the battery-wagon obliques to the right, and moves at the command -
thm&{'Ch " to talce the postton (10)paces in therear of the right of the detachment of bar-men ;

© Wirg-wagon moves to take post on line with and ten (10) paces to the left of the battory-
:’V“EOH- The lance-truck moves into position ten (10) puces to therear, and in the center of

® two wagous, and halts,
0 go iuto park on the left of the line of march the command will be given—
« * Left into park.”

2. ‘ March.” .
nnf]n the second command the director and markers and the detachinents wheel to the left
chi :fdr¢351llg to the right, march thirty paces to the front, when they will be halted by the
tere of section u,nd'uli nod on the dircctor; the wagons continue the march until the bat-
t'm.)’“wugon is opposite the dotachment of bar-men, when it wheels to tho left and taukes post
loy (10) paces in rear of the rightof thatdetachment. The wire-wagon and lance-truck fol-

V. and take their prescribed posts as in the usual formation. (Fig. 36.)

© go into park on the right of the line of march the commands are—
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1. *“Right into park.”

2. ““March;” L.
and they are exccuted by reverse movements to those prescribed for ‘‘left into parlc;” but
in this case the wire-wagon will pass the battery-wagon before turning to the right.

The drill being dismissed, the detachments will be marched by their respective chiefs to
the parade, where they will be dismissed.

Fig. 40 shows the position of & full train in park.

GENERAL DIRECTIONS FOR RUNNING AND ERECTING A FIELD-TELEGRAPIl LINES.

They should be as nearly straight as the circumstances will allow. When it is impracti-
cable for any reason to follow a straight line, the divergence should be made with a tree,
house, or other firm support at the angle, and this especially if the divergenco is large,
spproaching a right angle.  Should such support be unavailable, two or threc lances should
be set close together to divide the strain,

When following a road or highway the line should be p{aced beyond the ditch, 8o as to be
cntirely out of the way of trains. When crossing country the sume object should be kept
in view, and the line run along the edge of timber, or the brink of ravines, avoiding ground
Ekely todbc sclected for the parking of trains, or upon or across which artillery is likely to

e moved.

In crossing broken country the surveyor should be carcful to place lances upon the brink
of declivitics aud on the top of knolls, in order that no ground between lances shall be high
enough to endanger the line, should troops or trains pass under it.

Cross roads as seldom as possible, and when necossary to do so, select, if possible, a point
where the roud is lower than the banks on cither side.

Select ground in which the lance-holes can be easily and quickly made, but avoid sand.
Lances should bo fifty-three (53) steps apart, but this distance may bo varied five (5) to ten
(10) steps to avoid bad ground, hard clay, rock, or dry sand.

The sergeant in charge must see that the lance-holes are made of proper depth, and large
enough to admit the foot of the lance easily.

The lance-men must force the lances down to the bottom of the hole, and stamp the earth
about the lance to make it stand firmly ; the insulator-spike must stand at right angles with
the course of the line, and the insulators be all on one side of the line of poles.

The wire-men will deliver the wire from the reel only as fust as the wagon moves, allow-
ing no sluck, in order that wheun lifted on the lances it shall bo tight and not haug in loose
curves.

Clamp-hook insulators should be put on every fourth pole, and on the poles next to &
telegraphic instrument.

Form for inspection and review for scction train,
FORM FOR REVIEW.

The train will be conducted to the ground appointed for the review by tho chief of train,
and formed *“in line right, (or left,)” facing the stand of the reviewing officer, with the
director and markers on the right.

The chief of truin takes his place twenty (20) paces to tho front and center of the train,
facing from it ; the chief of section six (6) paces to the front and center of the line of de-
tachments. (Fig. 37.)

At the approach of the reviewing officer, he is received by the chief of train by an indi-
vidual salute, aud the latter advances, faces the train, and commands— .

1. *Prepare for review.”

2, * Detachments to the rear, open order.”

3. ¢‘March.”

At the command * mareh,” the director aud markers and drivers dismount and stand_at
the heads of thoir horses. "The chief of train and chief of section will remain mounted i
the inspector is mounted.

The chiof of section, after dressing the front and rear ranks of the detachments, returns
to his place in line, when the chief of train commands—

1. ¢ Front.”

He will then accompany the reviewing officer along the front of the train from right to
left, along the rear buck again to the right and front, and take bis post.

As soon as the reviewing officer tukes his stand, the chief of train faces about and
mands—

1. “Close ordor.”

2. ‘‘March.”

At the second command the ranks are c¢losed, and the director and markers mount. The
commands will then be given—

1. * To pass in review.”
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2, “In train, right.”

3. **March.” .

The chicf of train then takes his place three (3) paces in front of the director and
markers, and conducts the column in review past the reviewing officer, the right guides or
chiefs of detaclments passing within six (6) paces of the latter. The chiof of train leaves
the head of column after saluting the reviewing officor, and remains at his side unmtil the
train passes, when ho will again take charge, and, if required, pass the train again, in double
time. © When the train passes in double time no salutes will be given.

Having finally arrived upon the ground where the line was first established, it will again
orm by the command—

1. ¢In line, left.”

2. * March.”

3. “Halt.”

4. ‘“Right dress.”

5. “Front.”

The chief of train thon takes his post and reports, saluting as before.

The change of direction in passtug in review will be indicated by fixed guidons, or use of
the mounted markers.

If the ceremony terminates with a review, the train is at once parked and dismissed.

FORM FOR INSPECTION.

—_

an inspection is to follow the review, the chief of train will command—
‘¢ Prepare for insPectiou."

“In train, right.”

¢ March,”

* Halt.”

** Detachments, rear, open order.”

** March.”

. “Front.”

At the third command, the detachments and wagons will be wheeled to the right and move
forward in column.

The fourth command will be given as soon as thoe wagous gain their places in column,
covering as little ground as possible, when the lieutenant will take post three (3) paces in
front of his section, :

_The chief of section takes his place six (6) paces from tho head of the column. The
director, and markers, and drivors dismount. At the sixth command, when the detachmonts
&re (I'ig., 38) brought to *‘rear, open order,” the chiefs of detachments remain at the right
of the tront rank of their detachments.

The inspector, commencing at the head of column, regularly inspects the detachments
and wagong in succession, and as soon as he has finished tho rauks will be closed by the
chief of train, and unloss a drill is ordered the train will be at once dismissed.

NS e 00—

CHAPTER X.

. The lines being erected, the offices must be arrranged for the transaction of business, and
‘I cage of field or flying telegraphs this is u plain mmtter, the description of the wagons of
the brain and direction for use already given having covered the ground. At the central
Station or battery-wagon tho ground-bar is connected to the ziuc or negative pole of the
Attery ; the copper or positive pole is counected to one of tho screw-posts of the instrument:
804 the line wire to the opposite scrow-post. At the outer station the conmnections are the
S8me, except that the zinc pole of the battery is connected to line.wire (through the justru-
Ient) and the coppor pole to the ground. At an intermediate station, if any exists, there
18 no ground-connection, the linc-wire being cut and the instrument inserted so that it forms
Part of the circuit.
of tlpou permanent liue§, where the ordinary Morse instruments are used, the combination
an 16 main nnd local circuits makes the arrangemnent of the offices somewhat more difficult,
1 8 fow plain directious may be nceded. In a terminal offico the battery having been
Phgtcd 1n position and the ground-connection mnade, 8 wire, equal iu conducting capacity to
sw‘tg\mu"d.mm' runs to the switch-board in the instrument or operating-rooni. ‘rom the
mel tth-bﬂurd as many wires as there may be lines to bo worked, run to the several instru-
0“’:‘d'tablus connecting through the relay und key of each, and return through the switch-
att to tho line-wires. Under each table, or in some convenient place, is erected & local
o tﬁry’ the wires from which conneet through the magnets of the sounder and the ** points”
ine © relay. At intermediate offices the battery and ground-connection are left out, the
-Wires connect through relay and key, and the Jocal wires are run as in the terminal
Ces. At intermediate offices, on both field and permanent lines ground-connections

108
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should be prepared and in readiness for use in testing the lines or to enable the office to
work to or with that terminal office to which the connection by line-wire is perfect in case of
1 breal in the line. This will be shown in the directions for testing. Ordinarily, on mili-
tary lines the switch-bonrds will be unused, the line-wire run directly to the instrument on
one side and the wire from the buttery to the opposite, the switch-board being a convenience
merely and Lot a necessity. The fundamental conditions are that the line-wires be so con-
nected that the current generated by the main battery, end flowing through them, shall
pass through the niagnet of the relay and the insuluted post and cireuit-closer of the key,
and that the local wires be so connected that the current of the local battery must puass
through the magnet of the sounder and the * points " of the relay. If these are fulfilled the
office is ready for business.

The slphabet used is the ** General-Service Code ™ of the Army and Navy, and the signal-
numerals thereof are transmitted by blows of the key, like the dots of the Morse alphabet,
one blow indicating tho numeral I, and & double biow (two blows made without interval)
the numeral 2. It is received by sound, the stroke of the arwature of the mugnet making
the sound.

Wiitten with pen or pencil, the code is this:

Alphabet. | Flag-code. | Telegraph.
—— S S —
' A 92 e e
‘ B L oone e e e

C 121 C e
i D 222
| I3 : 12
i r | 2221
G 2211
| H 12§
1 .
| J ng2 ! e e
K P12l e e e
L 221 |
I M 1221
D a |
: P 1212
; Q 1211 ‘
; R i 211
: S 212
T 2
: 7 112
| v . D2 ‘
w iou .
, X 2122 ce e e e
. Y 11 e
', Z | 222 ce e ee e
I ing 2212 e e e
tion I 1112 L e e
& 1111
1 | 2112 e
2 bo19221 Coe
i 3 | er1e e e
Ly 929212
; 5 Pooeuarl
! 6 | Jesee
i 7 forgeee
' 8 | 12
: 9 Lon2n
Eooo i 22022

Three blows. or.strokes, without. interval, is full stop, and is the only punctuation-mark

used.

The points or dots in the above code represent, us has been said, sounds,the single doté
single blows of the key in sending or of tho armature in receiving signals, and the double
ones double blows. It must be borne in mind that the instrument makes two sounds for

cach stioke of the key, oue by the forward motion of the armature, corresponding to the
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stroke of the key, and n second by the backward motion of the armature, which occurs *
when the key is raised or opened.  Thus the signal-numeral J, which is ropresented in tho
priuted code by one dot, is heard by the operator as the sound of two blows, (differing in
tone,) the numeral 2 by four such sounds, (two of each tone,) and the 3 by six. It will be
seen that the blows of the forward motion only are significunt, those of the backward motion
being the vesult of & *“return to position’’ by the armature. The spaces between them rep-
resent intervuls of time equal to those occupied in giving the blows. In combining tho
alphabetic sigoals to form words this interval must be increased.  The rule of practice is
this : Whatover the rate of signaling, the time occupied in giving tho stroke is the unit of
time. Botween the signal-numerals of any combination allow one unit of time to intervene.
Between letter-combinations (including, of course, abbreviations and numerals) allow two
units ; between words, four units.

Messages can be sent in this codoe at from fifteen to eighteen words per minute, but ten
wlordsdper minute is w good rate of speed, und as much as is safe, i’ the message is onci-
phered.

The blows of the key must be firmly and cvenly made, especial caro being taken to avoid
nervousness and haste, which produce uncertain sounds and confuse the receiver. TFive
words per minute, which the receiver can read without “breaking” or calling for repetitivns,
is a better rate and will accomplish more in an hour than double or treble that rate inter
rupted by breaks and frequent repetitions, not to mention the liability to error, which increases
rapidly as the rate of transmission is accelerated.

Each office or station will be known by a signal peculiar to itself, which is its ““ eall,” and
oach operator by & personal signal, (usually the initial of the namo of the person.)

When & message is received ut one station for transmission to another, the operator on
duty will *call” the station wanted, by repeating its signul four times, and then that of
his own station, and continuing until the signal is perceived and answered. The answer is
given by the operator on duty st the called stution by opening the circuit, upon which the
caller closes, and the called station signals G. A. and the sigual of the station. The opera.
tor who called then forwards the message, aud coucludes by sending his own personul signai
The operator receiving the message acknowledges the receipt theveof by sigualing O K.and
his personal signal.

When not in use, that is, when no one is signaling, all the circuit-closers nro closed—placed
in contact—so that the battery-current finds an uninterrupted path, and flows constantly,
keeping all the magnets sctive, This is necessury in order that the line may bo ready for
use by any station, whether terminal or intermediate, upon it; aud to understund how this
necessity arises, it is necessary to comprehend the relation of the parts of the line to each
othor and the manner in which the sounds are produced.

The batteries furnish tho current, which is the power by which tho signals are wade, the
conducting-wiies carry this current to the points which it is desired to connect, and the
instruments aro the devices by which the current is manipulated so as to form siguals, and
by which these signals ave made intelligible to the eye or ear of the receiver.

The key has already been described and its offices indicated, as also the receiving-instru-
ment; but the essential portion of any such instrument, relay, sounder, or field-instrument—

"the olectro-magnet—must be thoroughly understood by the studeut.

An clectro-magnet is composed of 4 soft iron core, usnally, though not necessarily, ap-

proaching u horseshoe form, around which is coiled un insulated conductor. When ati elec-
tric current is transmitted through the conductor the iron coro becomes magnetic, and cou.
tinues magnetic as long as the current coutinues to flow, losing that property again, quickly.
upon the cessation of the current.
. The batteries snd ground-connections being at either end of the liue, all the justruments
intervening, it will be scen that when all keys are closed (i, ¢., circuit-closers in contact) the
current js constantly flowing, and the iron cores of all justruinents magnetic. It follows
that by the opening of any one key (circuit-closer not in contact) the circuit or path of the
current is interrupted or broken, the current ceases to flow, and the cores are demaguetized.
As it is by the alternate magnetization aud demagnetization of these cores, made recog-
nizuble by the motion of the armatures, that signals ave transmitted, tho necessity tor
Placing the circuit-closers in contact (in telegraphic phrase ** closing the licy ') becomus
uppurent. It may be further seen; that while ull the offices on any line may receive at the
same time what any one may be transmitting, only one operator can be transmitting, aud,
therefore, the necessity for a careful adjustment of the instrument by the operator, constatit
uttention thereto at all times, and especinlly before attempting to transmit signals,

By ** adjustment ” is meant such a regulation of the distance between the poles of the
electro-mugnet (i. e, the ends of the iron core) and its armature, and of the tension ol
the armature spring, as that the armuture shall obey the attraction of tho magnet when thut
force is excited by the flow of the current, and move to the front contact promptly, while
the tension of the spring shall be sufficient to overcome the residuul magnetism of the iron,
4nd any attraction which may result from the flow of current consequent on defective inst.-
ation, wnd withdraw the annataru to the buck coutnct upon thie opening of any key.

By the phrase * residunl magnetism * allusion is made to the fact that the attractive powe!
of the irau is developed gradnally, and gradually lost, so that in ordinary sigualing the force
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of nttraction generated by one signal-impulse is not entirely discharged or dissipated before
the succeeding impulse is commenced, the result being that theiron is at all times mugnetic ;
strongly so when the currentis flowing, and weakly in the intervals.” This weak attraction
ix ealled **residual magnetjsm,” and must be counterbalanced by theelasticity of the spring.
In addition to the residual ‘magnetism, the spring must overcome any attraction of the mag-
net, resulting from escape. On all lines of any considerable length, a portion of the cur-
rent passes to the earth through or over the supports, or at points of accidental contact with
trees, buildings, &c. This flow develops the magnetism of the iron in proportion to its
amount; and this attraction must also (as has been said) be balariced by the tension of the
spring.

Asgtheso forces are both variable the closest attention is required, and frequeut tests
must be made by the operator to be certain that the instrument is properly adjusted. On &
ine which is well insulated, having little loss by escape, the adjustment will be compara-
tively easy, the difference to be guarded against being that in the rate of speed by different
sienalists. If u large intetval is allowed between the signals, giving time for the discharge
of the magnetism of the cores, the signals will be clear with a Jow tension of the spring; if,
on the contrary, the signals follow each other rapidly, & higher teusion will bo necessary to
overcome the Tesidual magnetism. A safe rule is to adjust high enough to get the quickest
signals distinctly. Upon a badly-insulated line tho matter is more difficult. In this case
the adjustment becessary to get the signals from the distant station may be so high as to
{)rev‘ent. or render difficult, the reception of the signals made by a nearer station. Suppose 8
ine with two terminal and three intermediate stations, equidistant, which loses by fefect-
ive insulation three-fourths of the current generated by its batteries, the loss being distrib-
tited equally over its whole length. The opening of the key at oue terminal leuves ﬁ)e instru-
ment ut the other still acted upon by three-fourths of its battery-current, which flows out at
the points of escape, and to recognize the signals the adjustment must be high enough
to balance three-fourths of the power of tho magnet as excited by the battery-current. At t%e
station next nearer, the opening of the key would cut off the one-fourth of the current
which goes to ground st the terminus, and in addition theroto one-fourth of the escape,
as one-fourth of the line lies beyond it. At tho middle station the opeu key would cut off
one-balf the escape, and at the third, or vearest intermedinto station, three-fourths of the
escape, in addition to the one-fourth that would go through ; and thus is rendered necessary
u different adjustinent to enable the operator at the one terminal to work with the other and
with each of the intermediate stations. Practice only can give the operator skill in this
respect, und too much attention cun scurcely be given it, as from want of skill in adjusting
arises much of the delay in transmission of messages, interference with euch other by
operators, misunderstanding of signals, &c.

Cuarrir XI.

Telegraph-lines are sulject to three contingencies which may impede ov prevent the trans-
mission of signals. ‘These are the breaking of the conductor. by which the transmission of
the signals will bo prevented ; the loss of current by contact with the ground, (or with other
conducting bodies which connect with the ground,) which will ronder the transmission of
signals difficult in pmrortion as the loss of current is greater or less ; and contact between
two wires, by which the signals passing upon cither may interfere with and confuse those of
the other. 'The first are kiown as breaks, the second ag grounds, (total or partial,) and the
third as crosses. «

The operation necessary to determine what tho fault is, when one is found to cxist, and
where it is, in order to direct concerning its removal, or to devise means of avoiding or over-
coming the difficulty of signaling, is called testing.

"This may be, and on long lines without intermediate statious, whether acrial, subterranean,
or submarine, necessurily is, performed by the aid of a galvanometer and artificin] resistance.
These methods are many, and are capable of locating and defining a fault with great cer-
tainty and exactness, by comparing the known resistance with the unknown, but as the del-
jcate instruments and apparatus are unfit for military service, and the conditions-precedent
necessury to testing in this manuer generally wanting on military lines, the student is re-
ferred to more elaborate works for knowledge thereof, and the common methods of testing
with the ordinary instruments only will be considered. 1f a line be broken, and the broken
ends of the wire prevented from falling to the ground, or having fallen rest on dry carth
or sund, the apparent result will be a stoppage of the battery-current, made appreciable by
the non-action of the maguets at the adjustment in use previous to the bresking of the wire.
Attempts to adjust the maguets to the new condition will show no_current if the accidental
conpection to earth be very slight, and in any case only such as is due to escape, over-de-
fective insulation, and the imperfect contact at the break. The work of locating such faults
lies with the intermediate offices, When the power of the magnet is much reduced or Jost
at any station intermediate betweon the termini of a line, the operator should, by placing Lis
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ground-wire in connection with the line on one side or the other of hisinstrument, ascertain
in which direction tho fault lies. If with the ground-wire on one side he finds the power
of the magneot restored, the fault is beyond the ground-wire. If with the ground-wire on the
opposite side he receives a feeble current, indicated by a weak action of the maguet, the line
is on the earth, but not brokeu. If no current is received the line-wire is broken, If, after
testing on each side, no cffect is found, (the magnet remaining inactive,) the probability is
that tﬁe fault is in the testing-office, aud it should be &t once cut out, and carefully inspected
and tested. Fig. 39 is a diagram of a lino with four stations, broken between the interme-
diate or “ way * stations. 1t will be seen that there are formed by the use of the ground-
wires at the way statious two separate circuits, one from A to I, the power turnished by the
battery at A, and one from C to D, the battery at D furnishing the power.

Tig. 39,

B C
0-O1 o0

@——'l'l'l'j

Were the line not broken, but merely thrown upon moist earth at the same point, the re-
sult would be tho same, practically, without the use of the ground-wire, the earth-contact
acting as ground.

Breaks arc usually tho result of violence to the linc-wire, but occur not infrequently in
offices by the carclessuess of an operator in not closing his circuit after working, or by the
loosening of & bindiug-screw about the instrument or_switch. The fine wire of which the
coils of the magucts are made is sometimes burned off by atmospheric electricity, with the
same result.

When a break has been improperly repaired, as by making a ¢ hook-joint,” (so called,)
by which the conducting capacity of the rine is but purtially restored, the result is the same
as though additional wire had been attached ; the battery-current, encountering more resist-
ance, excites the magnet less powerfully, and the transmission of signals is less prompt and
certain. This fuult may be found in the same manner, or if there bo more than one wire the
device of cross-connecting them may be made use of.

Fig. 40 represents 2 line having two conductors and intermediate stations. A partial
disconnection exists at I* in No. 2 wire, which, by cross-connection at A and B, is shifted

Fig. 40.
1
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into No, 1 wire at the terminals, showing that it is between the cross-connections. It will
be seen that any fault except a cross (which affects both wires alike) can be tested for in
tbe same manner. .
Grounds are tested for by a terminal station by calling the most distant station and noting
the strength of the current, (by its effect on the magnet,) when the circuit is loft open, and
the tension of adjustment-spring necessary to get signals clearly from the distant office, and
Y comparison with tho results of the same experiments with the other stations in succession.
When the open key shows only the ordinary amount of escape, and the signals come clearly
at the ordinary adjustment, the fault is passcd. If the change is sudden, the current is
escaping principally at one point between the last station which required s ‘‘ high” ad-
Justment and the first which worked on a lower. If the change is gradual, as station after
Station is tested with, tho fault is & general defect in insulation, broken or faulty insulators,
or contact with trees, shrubs, &c.
rosses may occur between the wires of an intersecting line, in which case they cAn be
tested for by the same mothods as those employed to locate grounds; or between parallel
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wires of the same line. When the latter is the case the terminal station,conducting the test
should direct the other terminal station to open circuit on one of the.wires, and each of the
intermediate stations, one after the otber, commencing with the most distant, to make sig-
pals on the wire which remains closed. As loug as the cross is betwden the operator making
the signals and the testing-terminus the siguals wiil come on both wires, but as soon as the
cross is more distant than the signaling operator, they will come on the one in which they
are made unly, the other remaining closed.

If one of the wires only is in the way stations, the testing terminals can made a loop-test
by directing the other terminus to open cirenit on both wires, aud counnecting one of them
1o carth outside the battery. Signals made at the testing-station will then go out on one
wire to the cross and back on the other to earth, and the cross will be found beyond the
farthest station that hears the signals. Al statious beyond the cross will have open circuit,
or no current.

While & cross oxists one wire should be kept open in order that the other may work
uninterruptedly ; or, having located it, let the statious on either gide disconnect the line-wire
from their instraments on the side next the * cross,” and substitute a ground-wire. The ter-
minus can then use one wire ** through,” and each can reach the way stations between
itself and the fault by the ends of the divided wire.

PAPER B.

INSTRUCTIONS TO OBSERVER-SERGEANTS, SIGNAL-SERVICE, ON DUTY
AT STATIONS OF OBSERVATION, UNITED STATES ARMY, AND REPORT
PREPARED .UNDER THE DIRECTION OF THE CHIEF SIGNAL-OFFICER

OF THE ARMY.
INSTRUCTIONS.

1. Each observer, upon arriving at his station, will immediately proceed to secure a room
suitable for offico purposes and the storage of instruments and other United States property
in his charge. This room must be in the immediate vicinity of the telegraph office chérged
with the transmission and receipt of the wesnther reports, and should be in the upper story
of & building, sud contain at least one window fucing the north. In all cases he will
endeavor to get permission to occupy the roof of this building for the necessary exposure of
bis instruments, aud, at statiovs specially designated by the Chief Signal-Officer, for the
erection of an instrument-room, in accordance with plans furnished by this Office. When
such permission cannot be obtained, or a suitable root found, and at all stations not desig-
pated as nbove, an instrument shelter will bo constructed similar to the one described in the
Smithsonian directions for taking meteorological observations, as follows :
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Select & window fronting the north; removo the luttice-blinds, if there be any, and along
the exterior jambs of the window place perpendicularly two pieces of lattice-work (« b, ab,)
grojecting 10 & distance of from twenty to twenty-four inches from the panes. At half this

istance, ten or twelve inches from theJ)zmes, and at the height of the oye of the observer,
when in the chamber, pass from one end of the shelter to the other two small wooden trans-
verse bars (¢ d, ¢' d’,) each an inch broad, for the purpose of supporting the instruments. Upon
the outer edge of the sides fasten, in tho usual way, (H H,) the latticed blinds which were
removed from the jambs, or two others provided for the purpose. That blind behind which
the imstruments aro to be placed is to serve as a screen, and must be fastencd, almost
entirely closed, so as to male & little more o ening ; the other nay remain open, to allow &
free mccess of air and light, and need not be closed except in great storms. The whole
must be covered with & small inclined roof ot boards, (1B E.) placed at least fifteen or twenty
inches above the instrument. The lower part, (J J,) or the basis, may remain open, unless
the shelter is within ten feet of the ground, in which case the bottom will be coveored with
slats two inches wide, placed one inch apart.

The building selected should be detached from other buildings, and, whero this cannot be
had, should be higher than those surrounding it.

Too much attention cannot be given to the proper setting up of the instruments and their
protection from local influences.

2. An observer, upon arriving at his station, will, as soon as practicable, put himself in
communication with the board of trade, chamber of commeres, board of underwriters, aud
such other bodies as may desire to co-operato with this Office in its efforts to make the
sorvice locally, as well a3 generally, useful. If meteorological cominittees have not been
appointed by any or all of these bocies, their appointment should be urged as a matter of
sgeciul importance, and the committees requested to place themsolves in communication with
the Chief Signal Officer. He will also communicate with such colleges, scientific associa-
tions, and other institutions of learning as may be located at or near his station, and will
explain to their officers and members the nature and object of his duties, and invito their co-
oporation. Ho must bear constantly in mind that it is expected he will use every offort in
his power to render his office of the greatest public utility.

3. The offico-furnituro will be of the plainest kind, and consist only of such articles as are
absolutely nocessary for the proper transaction of business. Theroom, furniture, and instru-
ments must be lcept neat amfcle&n at ull times, and always prepared for inspection.

4. Theregular reports from station will commence with the morning report of '
and fromw and after that datethree observations will be made daily, and transmitted by tele-
graph, to , and threo observations, at different hours, for transinission by mail weekly
to this Office.

5. The observations for telegraphic transmission will bo taken daily at a. m., —-p.
m., and p. m., (local time,) aud, after the proper corrections sre made, will be entered
on Form 5, supplied by this Office, and also in the daily record of observations and the record
of bulletins, ung a weokly record of thom on Form 4 will be sent to this Office. 'Tho instru-
ments will bo read in the following order :

1. Barometer. 2. Thermometer. 3. Hygrometer.

4. Anemometer. 5. Ancmoscope. 6. Raiu-gauge,

6. The reports will bo banded by the observer in person to the operator charged with
their transmission, in the order and at the times named below, viz: %eport No. 1, at —

. 8.m, ; report No. 2, at —— p. m. ; report No. 3, at p.-m.

7. Observers must be at the telegraph-office, with the reports carefully and plainly written
out in duplicate, teu minutes beforo the hours named sbove, in order that the operator ey
be notified in time to prepare for their transmission, and must obtain the signature of the
operator to hoth copies of ench report, with the exact time of receipt by him. They will also
furnish the manager of the offico with & plainly writton or printed list of stations (with their
proper telegraphic numbers) from which reports are to be received at, and also of those to be
sent from, his office, with the names of the stations to which they are to be sent. If reports
are to be transforred or selected for transfer at any station, tho observer at that station must
smsonally attend to such transfer or selection, uu?;ss prevented by sickness or other extraor-

inary cause. To provide against such aun.event, he must so arrange with the manager
that tho regular transmission of reports will not be interrupted by his absence.

8.' The following is & list of stations, with their proper telegraphic numbers. Those to be
received at station No. — are underlined in red ink, and any Exiluro to receive them must

e promptly reported to this Office, with o statement of the probable cause of failure

Station. ‘ No. Station. \I No.
| l
gh}iSter Cove, Nova Scotia........... 10 l Boston, Massachusoetts......coennn. | 13
P‘“Ut John, New Brunswick .. ........ 11 ; New London, Connecticut........... I 14
ortland, Maine..ooeeon coveeninnnns y 12 | New York City, New York... ...... .16
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Station. No. Statipu. No.

Albany, New York.......ocovcannnn 16 | Punta Rassa, Florida...... .. ... .... 59
Philadelphia, Peunsylvania..-.----.. 17 |t et ceeeccccctaenaaaae cann 60
Baltimore, Maryland.........cennen 18 | Vicksburgh, Mississippi.-.-......... 61
Washington, District Columbia...-.. 19 | Mewmphis, Tennessee.-- oo «.conue... 62
Wilmington, North Carolina......... 20 | Nashville, Teunessee.ccuee ooooven .. 63
Charleston, South Carolina.......... 21 | Louisville, Kentucky .oeeeeaet coonn 64
Savanuah, Georgia......coeveoanans 22 | Cincionati,Obio.... ccoceon coooen e 65
AuEusta, Georgifl..cecece coamanoen 23 | Saint Louis, Missouri....cceme oo, 66
Lake' City, Florida..cceevaeaaa.ono. 24 | Omaha, Nebraska...ccccoveeeen ooo. 7
Key West, Florida ... cevecennaan. 25 | Cheyenne, Wyoming Territory 68
Montgomery, Alabauwa.............. 26 | Santa F6, New Mexico.-ccae.o-- G9
Mobile, Alabama ... coeeee ool 27 | Corinne, Utah.conue oeenaiiaaoe. 70
New Orleans, Louisiana............. 23 | Fort Benton, Montana Territory...... 71
San Francisco, California...... ..... 29 | Shreveport, Louisiana....cc.... .... 72
Norfolk, Virginia.........oo. oo.-. 30 | Jacksonville, Florida....c. ... -.... 73
Oswego, New York......ooooianaen 31 | Portland, Oregon........ceccenae.nn. 74
Rocbester, New York..occceeeennn.. 32 | San Diego, California.....co... ... 75
Buffalo, New York...oco ceovaaaaao. 33 | Denver, Colorado.....coooo oo o.n. 76
Cleveland, Obio......c.ecueeee ....| 34 | Virginia City, Montana Territory....| 77
Toledo, Ohio.cveccceme vamven camnnn 25 | Port Stanley, Canada ............... 78
Detroit, Michigan....c. ..o oo 36 | Port Dover, Canada . 79
Chicago, 1linoig. ccoae eeveeen connnn 37 | Kivgston, Canada...cooooooen o, 80
Milwaukee, Wisconsin. ... ..o..c.... 38 | Saugeen, Canade .- ....... ... ... 81
Baint Paul, Minnesota.cecee covn —oue 39 | Breckenridge, Minnesota ....... .... 82
Du Luth, Minnesoti. ... ccoovamnonnn 40 | Fort Sully, Dakota Territory...... ... 83
Pittsburgh, Pennsylvania........... 41 | Indianols, Texas.... ... .. 84
Knoxville, Tennessee ......-..... ....| 42| Alpena, Michigan.................. 5
Indianapolis, Indiaua.c.coneennonn.. 86
Lyvochburgh, Virginia. ... cccoenoon. 87
Burlington, Vermont ... . .... ...... 88
Mount Washington, New Hampshire. =0
Keokuk, Jowt..vcocveenecncennnnn 90
Grand Haven, Michigan ......ccoc. 91
Escanaba, Michigan.. ... cooocecans 92
Marquette, Michigan .....ccooeeen. 93
Davenport, Jowa ... oo voeenananns 94
Leavenworth, Kansag.... -.--..... 95
Cairo, INlinoig.. .. coeeeeen eceeeenns 96
Cape May, New Jorsey...c......... 97
Galveston, Texas...... «.coareenonn 98
Montreal, Canada.........ocev o... 99
Qucbee, Cunada.. .. cooonaeie ool o 100
Torento, Canadsa ...ceceemuer cannns

9. At each station an observation of the barometer will be taken daily at 12 m., Wash-
ington mean time,and if a change equal to, or greater than, fifteen-hundredths of an inch
has taken place since the regular morning telegraphic observation, the fact will bo reported
immediately by telegraph to the Chief Signal-Officer, with the direction of wind and state of
weather, and the velocity of the wind in miles per hour; the whole beivg sent in the same
order in which they are given here, and in the regular cipher words. A rogular weekly re-
port of these mid-day observatious will be made out on Form 4 und wmailed to the central
office with the other reports ou this form.

In these special reports the barometer will be corrected, in the usual manaer, for temper-
ature, elevation, and instrumentsl error.

10." In addition to the observations made for telographic transmission, three others will be
taken daily—at 7 . m., 2 p. m., and 9 p. m., (local time,) respectively. These will be re-
corded upon Form 4 in the same mauner as the telegraphic observations, but ou a separate
sheet, and & copy of them will be forwarded weckly by mail to the office of the Chief Sig-

, nal-Officer.

11. After delivering his own reports to the operator, each observer will romain in the tele*
graph office until they are sent to their proper destination, and until the reports from other
stations intended for use at his station are received, or until assured that their receipt has
been prevented by somne cause beyoud the control of the operator, The reports for Station

“No. — should be received by — a. m., p. m., and m., respectively ; and whep
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they are delayed beyond these hours, the facts should in all cases be promptly reported to
this Office by mail, with a statement of the cause of delay when known, .

12. To avoid useless delay in getting out the bulletins, observers should arrange, when-
ever practicable, to have the use of & desk or table in or near the operating-roomn of the tele-
graph-office, in order that the reports could be translated and written out properly as rapidly
as received. Where permission to oceupy the room for this purpose is granted by the nan-
ager, a small table will be furnished by this Office for the use of the observor, whenever
uecessary.

13. The telegraph-offices at which the reports are received will bo kept constantly supplied
by the observers with Form 2, and in all cases the receiving operator will be required to fill
in the name of station, date, aud time that reports ave received. Observers will in like man-
ner fill up Form 5 before delivery. .

14. Reports must be made on Sundays at the regular hours, and delivered punctually at the
telegraph-office.

15. Tmmediately upon the roceipt of the morning reports at any station tho observer wiil
translate them into ordinary language, and write them out clearly and plainly on the bulletin
sheet, (Form 3,) filling in each column with the data named in its heading. Tho manifold
issue of the bulletin will be used, and when completed, copies will be regularly posted in
the rooms of the board of trade, chamber of commerce, and such other conspicuous places
23 may have been officially designuted. Copies may also be furnished to private individuals
when personal application is made for them at the observer's office, and their preparation does
not interfere with the issue of those designed for public use, or with the ordinary and regular
duties of the station. A copy will be furnished to each evening newspaper published at the
station and its regular publication secured if possible. The local observations will invaria-
blf be entered in xll burletins, press veports, and maps. At stations supplied with the mani-
fold maps, their preparation follows the bulletin, and they will be printed as rapidly as prac-
ticable, and furnished to such parties as may be desiguated by this Office, upon the recom-
mendation of tho observer in charge. ‘The ** War Depurtment Weather Map " will then be
changed in accordance with the following key and instructions

The index consists of an urrow, disk, and card, which show the direction and volocity of
the wind, state of the weather, height of the baromaeter, and height of the thermometer, und
relative humidity at the place on which they are affixed. The index will be changed once
daily, at 10 . m., or as noar that hour as is practicable. The arrow flies with the wind.

A red disk indicates clear weather.

A blue disk indicates sky covered with clouds.

A %-blue disk indicates sky 3 covered with ¢louds.

A 1-blue disk indicates sky 4 covered with clouds.

A 4.blue disk indicates sky § covered with clouds.

A black disk iudicates rain.

A white and black barred disk indicates snow.

A yellow card projecting below the disk, and held in_position by the same screw that
fastens the arrow and disk, shows the velocity of the wind in miles per hour, the height of
tho barometer in inches and hundredths, and the height of the thermometer in degrees Fahr-
enheit, and the percentage of humidity.

FEzample:

29.55

70
98

inThe barred disk A indicates snow, and the position of the arrow ¢ a that the.\\'ind is blow-
wg fl‘9m the west, the upper figure on the card, ¢, shows that the velocity with which t'he
dl?g 18 bl})"}'ing is sevensmiles per hour. The height of the barometer, shown by the mid-
8 gures, is twenty-nine inches and fifty-five hundredths, the height of the the_rmometer
8venty degrees above zero, sud the relative humidity, indicated by the lower figures, is
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pinety-eight per cent. When the tomperature is below zero the minus sign should always
be prefixed. ~To facilitate changing the disks and cards they are cut so as to slip on and ©
witbout removing the clamp, as shown in the following figures:

A calm is indicated by the omissiou of the arrow.

16. The afterncon reports will be received and translated in the same manner as those ve:
ceived in the morning, and will be bulletined at such places as will insnre the greatest pub-
licity. At stations where the morning papers go to pross too carly for the publication of the
midnight report, they will be furnished with the afternoon issue.

17. The night reports, nfter translation, will be carefully and promptly written out on Form
3 and furnished to such morning papers printed at the station as desire them for publication.
Observers will endeavor to arrange with the publishers to have the roports taken from tho
observer's offico, but where this arrangement cannot be cffected, the observer, or his assist-
ant, will deliver them in person at the differeut newspaper offices.

15, At stations where the publishers of newapapers dcsire to have the three reports of the
previous dny, they will be supplied by the observers on the manifold form issued by this
Office for that purpose. In such cases, observers will write up the morning and afternoon
reports during the day and eveuing, s0 that there will be no_delay in getting out the full
report at midnight. In filling out tho hoading of the daily bulletin, for publication, the
time of the reports will be the exact local time of the place of publication, aud will be 80
stated at all stations. In carrying out that part of their duty which relates to tho publica-
tion and distribution of reports, observers will be required to act promptly and intelligently,
as the uscfulness of the reports depends wholly upon the speed and accuracy with which
they are laid before the public.

19. In furnishing weather reports and items for publication, ebserrers must confine themselves
strictly to the instructions issued from this Office, and will not, under any circumstances, publish,
or cause to be published, forecasts or prediciions of the weather not originated by this Office.

20. At each station a daily record will bo kept of missing reports, showing the name an
official numbers of stations, with the cause of their non-receipt when known, and also such
other telegraphic errors as may come to the ohserver's knowledge. A copy of this record on
}::mm 19 will be forwarded weckly to this Office in the same package with the originals of
form 2.

21. A copy of the latest synopsis reccived by tho Associated Press at atations where it i9
regularly received will be posted with cach copy of the bulletin that is publicly displayed.
These copies will be made in mauifuld on Form 15 furnished by this Office.

92. Observers will be held directly responsible for the correct publication of all weather
reports at their respective stations, and must take every precaution to guard ugainst errorsy,
_ especially in the newspaper copies, where they uro most trequently found. The accuracy ©
the published reports must be verified by daily personal inspection, and when errors ar@
found they should be traced to their proper sources aud mensures taken to prevent theif
reptition as fur us it is in the power of tEe observer. 'I'ho use of the regular official heading
suthorized by this Office for ull reports must be insisted upon, and care taken that correct
time of issue is given to both the bulietin and synopsis. .

93. When tho wires of the telegraph company by which the reports are regularly trans-
mitted are known to be down or obstructed in such s manner as to prevent their prompt
trapsiiission, they will be sent, until such obstruction is removed, over the wires of suy
other compauy possessiug the necessary facilities. )

24. Iu all reports and bulletins posted or furnished to the press for publication, due credit
must be given to the telegraph compuny over whose wires they were received.

95. At all stations ordered to make river reports. the depth of water above low-water
mark will be observed at 3 o'clock (local time) ench afternoon.

The sixth space in first line of Form 5 will be used for the dopth in feet v-henever th
number exceeds eight, and the sixth space 1 socond line for the odd iuches.

Whenover the dopth does not cxceed 8 feet, the word * River * will be used to fill the
space in the first live, and the whole depth given in the second line in inches. .The bead-
line *‘ Change in last 24 hours’’ will be erased from the cipher manual.

In furnishing the rcports to the press, and in filling up the Bulletin, Form 3, both the
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depth of water and the daily change will bo given  The change will be obtained by taking
the difference hetween the current report and that of the preceding day.

26. Whenever any sudden or unusual change occurs in the condition of the river be-
tween the regular hours of river observatinns, the observed unusual depth will be reported in
the usual manner at the next suceeding tolegraphic report, nud theso special reports will be
continued tri-duily (one at each telegraphic report) until the river resumes its normal condi-
tion, when the morning and midnight specials will be discontinued.

27, In carrying out these instructions, obsorvers will use the cipher words in the column
beaded ** Rise,” when the river is rising at tho date of report, and those in the column headed
**Fall,” when it is falling.

98, The observations for the morning and midnight special river reports will be made
within an hour of the time of report if practicable.

Observers must exercise great care in making and recording the river reports, in order
that they can be relicd upon as accurate by interested parties.

29, The amount of rain-fall (or molted snow) will be measured and reported at each of
the three tolegraphic reports only.

INSTRUMENTS,

30. Each station will be supplied with the following instruments:

One standard barometer, (Green's.) (Signal-service U. 8. A.)

One standard thermometer, (Green’s.) (Signal-service U. 8. A.)

One standard hygrometer, (Glaisher’s model.)

One maximum thermometer.  (Signal-service U. 8. A.)

One minimum thermometer. (Signal-service U. 8. A )

One anemometer, (Robinson’s.)

One wind-vane. (Signal-service U.S. A.)

One rain-gauge. (Signal-service U. 8. A.)

One clock.

Other instruments may be added from time to time as the necessity for their use becomes
8pparent, :

BAROMETER,

3]. The barometers will in all cases be carefully compared with the standard at this Office
efore issne, and the amount of instrumental error will be sent with ench when it leaves
this Office. .

The barometer should be placed in a room of a temperature as uniform as possible, not
heated nor too much exposed to the sun. It should be suspended at the height of the eye,
Dear o window. in such a manner as to be lighted perfectly without exposure either to the
direct rays of the sun or to the currents of air which are always found at the window-
casings and doors. To protect the justrument from external injuries, trom dust, and from
the direct rudintion of warm bodies or the currents of air from tho window, observers will
fasten the wooden case in which it is carried firmly angainst the wall in & vertical position
lear the window, in such a manner that the cover will open in & direction purallel to the
Panes, An opening large enough to admit the tube of the barometer will be cut in the upper
end of the box; and directly above this, at the distance of one ivch, a strong hook will be

fiven into tho wall. This hook should extend two or three inches beyond the box. and
Upon' it the instrument will be suspended.  When not in use the cover will be closed; but
E’hen au observation is to bo taken it will be opened, and the instrument drawn out on the
ook, clear of the box, and in the full light of the window. After the observation is made
© barometer will be slipped back into the box.

32. All readiugs of the barometer tuken for telegruphic transmission will be corrected by

© observer making the observation, for iustrumentul evror, for temperature, aud for clevation,

efore they are sent from his statiou. In correcting for temporature, the reading of the
Alached thermometer will be used, while in correcting for clevation the temporature used
Will be that of the exposed or open-air thermometer.
b n correcting for elevation, the bLeight of the surface of the mercury in the vistern of the
s'“ometer abovo the ground must be added, in all cases, to the height uf the station ubove
Sg%levol. us in the following example, viz: suppose height of station above sea level to be
ol feet; height of mercury (surface) in cistern to be 17 fect above the ground ; then the

Ovation to be corrected for would be 657 feot.

Wi}lllbcorrecting for temperature, Tublo XVII, pages 60 to 71, paper C, of Guyot's tables,
e e used; aud for olevation, Table XIX, page 92, paper D, of tho same book. when special
les repared at this Office are not furnished.
with'} n transporting & barometer, even across a room, it should be screwed up, and carried
oat t8 cistern uppermost, ~For tmvehng, itis provided witha wooden case. On steam-
eng lf!i or railroads, it should be hung up by a hool in the state-room or car, and the lower
it sl "i“]y strapped to the side of tho room or car to prevent jarring. In whoeled vehicles,
the 10“ d bo carried by hiand, supported by o strap over the shoulder, or held upright between
egs; but it shonld not be allowed to Tost on the floor of the carriage, for & sudden jolt .
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might break the tube. If carried on borsebacl, it should be strapped over the shoulders of
the rider, where it is not likely to be injured, unless the animal ig subject to & sudden change
of gait. When about to be used, it should be taken from its case, and, while screwed up,
gently inverted and hung up, when it can be unscrewed. Wihile it- has its cistern upper-
most, the tube is full—is one solid mass of metal and glass—and riot easily injured ; but when
hung up, a sudden jolt might send & bubble of air into the vacuum at the upper end of the
tube, and the instrament would be useloss until repaired. Observers must never swing the
barometer or endeavor to force the marcury agaiyst the top of the tube without first screw-
ing up the large adjusting screw at the base of the cistern.

Tf the cistern should become dirty, it cau be cleaned with safety, and without changing,
in the siightest degree, the zero of the justrumeut. Everything used iu the operation must
be clean and dry. Blowing upon any of the parts must be avoided, as the moisture from
the breath is injurious.

The instrument being placed upright, the cistern uppermost, unscrew and take off the
brass casing which incloses the wooden and leathern part of the cistern. This wooden part
(which has the grain crosswise, and thereforo is not air-tight) is madein two pieces, fastoned
together by four screws and four brass piecos, each in the form of a half of & circulsf ring-
It will be necessary to take out two of these screws and loosen the other two, when the
brass picces cau be taken off. The upper wooden piece, to which the bag is attached, can
then be lifted off, and the mercury will be exposed. By then inclining the instrument &
little, u portion of the mercury in the cistern may be poured out in a clean-vessel at haud
to receive it, when the end of the tube will be uncovered. This is to be closed by the
gloved hand, when the instrument can be inverted, the cistern emptied, and the tube brought
again to its upright position. Great core must be taken not to perinit auy meorcury to pass
ot of the tube. 'The long screws which fasten the glass portion of the cistern to the other
parts cau then be taken off, the various parts wipud with & clean cloth or handkerchief, aud
restored to their former positions. The mercury which had been taken out of the cistern
must now be cleaned, or it must be replaced by other that is clean and pure. If the old
mercury is mercly dusty, or dimmed by & film of oxide, the cleaning may bo effected by
straining it through chamois leathor, or through a funnel with & capillary hole at the ond, 0
a size to admit of the passage of but a small thresd of the metal. Such a funnel is conven:
jently made of letter-paper. Tho dust will adhere to the skin or paper, and the filtered
mercury will present & clean and bright appearance. At stations where muriatic acid can be
procured, the mercury may be easily and quickly cleaned by mixiug about two ounces 0
the acid with it in a small vessol or cup ung then pouring into the vessel clear water until it
overflows and carries off all the impurities. When sufficiently pure the water will be
poured off and the mercury heated over a gas or lamp-light until all remaining moisture is
expelled. If chemically impure, it should be rejocted, and fresh, clean mercury used.
With such clean mercury, the cistern should be filled as nearly full as possible; the wooden
portions put together and securely fastened by the screws und clamps; the brass casin
gerewed on, and the screw at its end screwed up. The instrument can then be hung up an
readjusted. The tube and its contents having been undisturbed, the instrument s ould
read the same as before. If a little mercurg has been lost during the operation, an
there is none at hand to replace it, no serious barm has been doue; but if much is lost, the
open end of the tube may become exposed in inverting the instrument, in which case aif
maydenter. To guard against this error, a littlo fresh mercury will be added if it can be pro-
cured.

THHERMOMETER.

34, The thermometer should be hung in the open air facing the north in such a mannol
that it will be always in the shade, and at least one foot from the wall or the building to0
which the shelter is attached, where the Smithsonian form of shelter is used. It must be
Protected from the light reflected from surrounding objects, and from rain, snow, and hatl
The instrument must be placed exactly perpendicular, the middle of the scale being at the
beight of the eye in order to prevent error in reading. The readings should be made st &
times, aud, especislly in the winter, through the panes, without opening the window, whe?
the shelter is built out from a window. When the shelter is built upon & roof, great care
must be exercised 1n maxing the readings in order to prevent the instrument from being
affected by the heat of the body or of the lantern at night. The observations must be maa®
as rapidly as is consjstent with accuracy.

HYGROMETER.,

35. The hygrometer will be placed in the same shelter as the thermometer, and at o dié”
tance of one foot from it. The cistern will be kept supplied with pure wator at all times.
when the temperature of the air is above the freezing point, snd the cover of the wet k¥
will be changed every month, and the bulb carefully cleaned. The cover may be wlwhel
as often as necessary, without removal, by meaus of & jet of clean water from & gmesl
syringe. .

yWtfxgen the temperature of the air is below the freezing point, the water will be emptied fro%
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the cistern, and the wet bulb will be moistened with cold water by means of & camel-hair
brush fifteen minutes before the observation is made, or long enough to perwit the ice
to form and dry on tho bulb. The coating of ice ullowed to form should be veory thin, other-
Wise the reading will be inaccurate. Alcohoi must not be used to prevent the water from
freezing, 'I'he reading must be made rapidly, and without opening the window. The rela
;l‘{:‘i humidity of the air will be obtained from Table VII, page 46, paper B, of Guyot’s
ables,

Especial care must be tukon to keep the tubes of the hygrometor clean, and the wet bulb
Properly moistened, and to make the observations and deductions accurately, as the humidity
of the air forms an jmportant clement in all calculations of atmospheric chunges.

Whenever the dry bulb of the hygrometer is observed to show a higher temperature than
the exposed thermometer under similar exposure, the observer will cut a circular openiug,
about three inches in diameter, in tho board to which the dry and wet bulbs are attached,
and directly behind the bulbs.

MAXIMUM AND MINIMUM THERMOMETERS.

36. A board will accompany these instruments, which will bo securely fastened with
Screws, iu a horizontal position, upon the side of the instrument-shelter, or observatory, near
the hyprometer and exposed thermometer.

The brass support for the minimum will be secrewed into the upper part of the board ; the

oles being so arranged as to slightly incline the left end of the support.

The top of the thermometer will be fastened by the small brass scrow upon the support,
While the lower end will be dropped into the notch to the left,

For the support of the maximum thermometer the long brass pin with a nut will be
Scrowed into the board, in the holo to the extreme right. ‘T'he nut will be taken off und the
Pin slipped through the hole in the upper ond of the instrument, which will be securely fast-
enod by replacing the nut and serewing it tightly. The plain brass pin is then inserted in
the hole at the left of the board, and the thermometer placed upon it so us to incline slightly
In that direction.

The end of the pin to which the maximum is attached must be occasionally oiled to pre-
vent friction. - i i

After unpacking the minimum it must be carefully compared with the exposed thermom-
oter, and it an air speck is found in the column, the bulb will be immersed in warm water
until all the air-bubbles disappear in the space at the top of the tube, great care being taken
ot to brealk the bulb by heating it too suddenty.

After fastening the top of the minimum upon the support, the lower end of the instrument
Will be raised until tho top of the small index touches the top of the columu of spirit.

The instrument is read by observing tbe number of degrees upon the scale wherethe top of
the index rests. After taking a reading, the bulb or lower end of the thermometer should

© elevated until the index comes down to the temperature of the air, at tho time of the ob-
::Tlv)n;ion, aud the instrumont will then be dropped into the notch at the left of the support,
efore.

The maximurmn is road by observing the number of degrees upon the scale at the top of

the column of mercury.
After taking a reading the vbserver will remove the pin to the left, and then take hold of
© thermometer, about three inches from the top, and spin it around several times, or until
the top of the column is brought down to the temperature of the air at the time of observa-
tion, “Care must be taken not to touch the bulb, and also that the nut is screwed up suffi-
Clently tight to prevent the instrument from striking agaiust the side of the board to which it
. 18 fastened. After adjustmont, gradually raise tho instrument to a horizontal position, and
< IN8ert the pin as before.

Care should be taken in elovating the thermometer not to raise the bulb too high, as the
coh‘lmn of mercury would then run to the upper end of the tube,

© observations upon these instraments will be made at the 11.35 p. m. report, and re-
0rded upon Form 4, in the proper column.

ANEMOMETER.

br?7' The anemometer will be fixed in a verticsl position upon a post of sufficient height to
usmg the'dinl on a lovel with the oye of the observer, and will be in an exposed situation, so
roo‘O Teceive the full force of the wind; when possible, this post should be framed into the
it o, to steady it and prevent the instrument from vibrating ; but when this cannot be done,
on ould bo framed at the bottom into two pieces of scantling, not less than three feet in
phugfth' that cross each other at right-angles, and which can be nailed fast to the roof or
to] otm upon which the instrument is placed. Short braces cun be added when necessary
: O8ure steadiness. The outer dial of the instrument is graduated in miles.and tenths of
revzi“_the hgurgs 1,2 3 &e., indicating miles, and the subdivisions teunths. Ol{e complete .
one ution of this dial is equivalent to ten miles of wind, and carries the inner dial forward.:
in Subdivigion. This inner. dial registers up to one thousand miles, and will not be used -
meking' ordinary. observations, but will be read by observers daily when making
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the morning telegraphic observation. To obtain the velocity of the wind for the regular
tri-daily telegraphic observations, two readings of the outer dinl must be taken, with an in-
terval of five minutes between them, and the difference between  these readings will he the
distance of tenths of miles traveled by the wind in that interval. This,anultiplied by twelve
and divided by ten, will give the proximate velocity in miles per hour. Ixample : suppose
the index of the outer dial to be at 3 when the first reading is taken, snd at 3.6 five minutos
after, the difference, 0, is tho distance traveled in that time; and this multiplied by twelve
and divided by ten, gives a velocity of seven and two-tenths miles per hour. Whole num-
bers only will be used in expressing the velocity. When the decimal is greater than five-
tenths, the unit’s figure will be increased by one; when five or less it will be thrown out.
The whole distance traveled by the wind in any twenty-four hours, provided it does not
exceed one thousand miles, will be obtained from the jnner dial by a double observation
as above, making the interval twenty-four hours instead of five minutes, and will be ontere
un both copies of JForm 4, opposite the imorning observations.

38. 'The following directious for setting up and the general mansgement of the electric
self-recording anemometer attachment edopted by this Office will be observed at ali stations
supplied with this apparatus.

ear the top of the post ou which the anemometer is fixed place two screws ‘¢ and **d,"
(Fig. 1,) to each of these screws fasten the wires separately, (the insulated wire to one, und
tho nulcd wire to the other,) leaving just suflicient of the upper end of ecach wire to reach to
the outside euds of the contact burs ©* 8" and ** b, ' to which securly faston with the bind-
ing screws, tuking great care ot to loosen the insulating attachment ** ¢.””  Then pass tho
lower ends of the wire down the post, vver the roof and down the side of the house (secur-
ing so the wind will not sway them) to the top of the office window, pass them in through two
small holes (where the sush and shutters will not injure thom) and down the inside. In
crossing the roof it is well to fuston them between two wooden stri{)s, one on top of the other.
One wire should then go to the serew-cup ** b, ** (Fig. II,) and the other to oue pole of tho
battery st **i,”" then from the other pole ** m*’ of the battery run a wire to the screw-cup
“k, " when the circuit is completed und the armature will be closed once for each mile the
wind travels.

Particnlar care must be takon that all the connections are tight.

For putting on the paper.—Place the cylinder *‘s ” on a table iu front, with the screw *‘r "
to the left hand, place the paper on the cylinder with the top of it from the screw. Let the
line marked 12 m. (noon) come on the line marked on the cylinder, and place a small rub:
ber band on each end. The lines ou each end of the paper will then exactly coincide.

Placo the cylindor ‘*s” in its position, so that the end on which there is no screw s
will be close up to the post on which it rests. Slidé the small sliding bar *‘n” on the beri- .
zontal bars ‘o’ ‘‘o,”" until it fits on the ends of the screw-axle *‘r"’; then revolve the cylin-
der until the pencil rests ou the end of tho upper line marked 12 m., and tighten the thumb
screw ‘‘n,’’

To regulute the length of the mark, first move the armature set-screw *‘p™ until the point
of the pencil rests on the upper line marked 12 m., then (after loosening the set serew whicl
Liolds dowu the coils) move the magnet by menns of the set screw ‘g until the pencil
mark is a little less than oue-eighﬁl of an inch long. The wmark should never excced one-
cighth of an inch.

Care must be taken in adjustiog the armature spring, so that it will not bo too strong for
the imagnet, nud still strong enough to draw back the pencil in & straight line.

The pencil should be kept pointed enough to give u clear distinet murk.

The clock should be wound every day, when the rocord is changed.

The record should be changed daily, at 12 o’cleck noon.

At stations furnished with this self-recording apparatus, the hourly velocity of the wind
or the three telegraphic reports will be deducted from the record of the balf hour immodi-
tely preceding the time of obssrvatiou.

LA CLANCHE BATTERY, ’

39. Place two ounces sal ammoninc in each glass jor, fill in with water to the depth of 1
inch, let the salts dissolve one hour, then set in the porous cups and the zines. The glass
jars should then be JUST HALF FULL, AND NEVER MORE THAN Tilts. Then connect the
zine of one cell with the carbon of the next. Connect the zine of the last with the carbo8
of tho first, and let them stand six hours; then loosen the last counecction and attach t 10
wire from screw-cup ““k’" to one-pole *m’ and the wire **d"” (from the Robinson anemom®”
ter) to the other polo *“i.”

The battery, after being set, must not bo shaken, and moved as little us possible.

The solution should be saturated, . e., as much sal ammoniac as the water will dissolve:
It will probably be necessary to pour in one or two teaspoonfuls of sal ammoniac svery ou
or five months. ¢

Keep the cells from one-third to one-kalf full of water, b‘e' pouring it down the outside ©
the porous cup. The water must not be allowed to freoze.

- — T T e e T e T Tell’s

* This formm of battery haviug proved unsuited in this connection hus been roplaced by the Dud
battery.
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WIND-VANE.

40. T'wo wind-vanes will be furnished at each station; one small one to bo sent with the
observer for immediate use upon his arrival, and one large onc to be sent as soon aftor the
station is opened as practicable. When the latter is received the small one will be removed
and carefully stored by the observer for use in cases of emergency.

41, The vane used for getting the direction of the wind must be set in a placo as free and
open as possible, in order that the wind may act freely upon it, and must never be sheltered
by surrounding buildings or otber objects. When tho small one is used, observers will mark,
with the aid of a compass, upon a wooden dial, at the base of the upright which supports
the vane, the {rue meridian of their respective stations. ‘I'he magnetic variation at Station
No. is degrees.

42. When the large vane is received at any station it will be immediately crected upon
the building in which the observer’s office is located, provided the conseut of the owner of
the building can be obtained, and the roof is strong enough to support its weight.

‘The general appearance of the vane, and the location of the several parts, are shown in
the illustration horewith. The iron straps which unite the two parts ot tho foot-block will
be taken off und the block separated before raising the vane, in order to put the iron socket
holding it in proper position.” After the vane is up the pieces will be fastened firmly to
gother agnin by these straps. The central rod cen be lengthened whenever necessury by
adding a piece of the same diameter and cutting a screw-thread on both ends.

Where tho office is not on the upper floor so that the rod can be brought into the voow
throngh the roof, tho lower halfof the rod will not be attached, but must be stored away for
future use. When the office is ou the upper flvor the central rod will be brought into the room
and allowed to projoct about two inches through tho ceiling, The gilded arrow will then be
screwed on and a circle drawn around it on the ceiling a littlo greater in diameter thau the
arrow. This circle will be divided into the cight points of compass used in the weather
reports, care being taken to get the trus meridian as a starting point.

When permission cannot Lo obtained to put up the vauve the fact will be reported at once
to this oftice, :

The services of a skilled mechanic may be employed, whenever necessary, in erecting this
vane.

The packing box in which the vane is received will be preserved for use in the event of
its removal at any future time. N

"I'he observation of the vane requires more care than is usually given. In winds of con-
siderable strength the vane is never at rest, or fixed in the sume direction ; it oscillates in-
cessantly, and its oscillations increase in extent with cortain winds and with the violence of
tho wind. In such cuses observers must notc the mean direction between the extremes.
When the wind is too light to move the vaue, and when it is calm, no direction will be given
in the report, but the space will be filled with the proper cipher word for * Calm ™ The
attention of observers is called to this matter in order to prevent them from recording the
direction of the wind when it is caln. The direction of tEc wind will be designated by the
eight principal points of the compass, beginning with tlhe uorth and moving around by the
eastward, and numbered from oue to cight respectively.

The bourings of both vane and ancmometer must be kept well and carefully oiled to pre.
ent friction.

RAIN-GAUGE,

43, The rain-gauge will be placed, whenever practicable, with the top of the funnel-shaped
colloctor twelve inches ubove the surface of the ground, firm!y fixed in a verticul position,
and protected from the interference of unauthorized persons It will be examived at the
time of making cach of the threo tclegraphic observations, the mimount of wadter it contains
carefully measured by means of the graduated rod seut with each gauge, and then emptied
and returned to its propor position. When a position at the level of the ground cauuot be
found with a sufficiently clear exposure, the gauge will be placed on the top of the iustru-
Ment-room, or roof of the building occupied by the obsesver, who will mensure the height
abova the ground and report it to this Office. The measuring-rod is graduated in inches sud
tenths of inches, and the proportion between the cylinder and funnel is as ten to one, s that
ten inches upon the rod correspond with one inch of actual rain-fall, one inch on the rod

0 one-tenth of rain, snd one-tenth on therod to one-hundredth of rain, Snow will be melted
and then measured and reported in the same mannor as rain, but the fuct of its being melted
800w must be noted under the head of remarks, in the weekly reports, on Form 4.

CLOCK.

44. The clock will be hung upon the interior wall of the room occupied as an office, and
at eaqh station will be carefully adjusted to the standard local time,
G As it froquently happens tlat the telegraph time differs slightly from the standard local
ime, each observer will be careful to note the smount of this difference, in order to avold
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confusion in filing his reports. Al the time by which the observations aro governed must
be as nearly accurate as practicable, the observer will endeavor to arrange with the manager
of the telegraph to have goth clocks run together as a sure means of preventing errors.

45. Iinmediately after placin{; his instruments in position, each observer will make out
and forward to the Chief Signal-Officer st Washington a full réportiu writing, stating the
kind, size, and position of room sclected ; the street and number of the building in which
the room is situated ; the position of each instrument, and height of each above the ground,
and also above the bench-mark furnished by this Office. In giving the height of the
barometer the measurement will be made frow -the surface of the mercury in the cistern.
‘Whenever the position of any instrument is changed a record will be_made of such change,
with date and amount of difference in elevation, and the facts reported at once to this Office.

In addition to this informatiou, such other facts will be stated as will enable the Chief
Signal-Officer to judge of the manner in which this part of the observer's duty has been
performed. .

Observers are cautioned against changing the position of any instrument without good
aud sufficient cause, and must report every change in elevation-of six or more inches.

TOOL-BOX.

46. The following implements for cleaning and repairing instruments will be supplied,
neatly packed in asmall box, to each atution :

Two screw-drivers, one fitting the screws about the cistern, the other those about the
scale of the barometer; a small glass funnel ; two porcelain cups, from two to four inches
in dinmeter: kid-skin; shoemaker’s thread ; white wax; chamois leather; & pair of small
forceps ; usmall three-cornered file, and a blow-pipe.

MISCELLANEOUS APPARATUS.

47. Printing press for weather-map, —ALt stations xuﬁplied with & press for printing maps
" the following articles not sent with the press will be found necessary : A set of type-
springs: (one for each reporting station) for tho rapid justification of the figures; one stick ;
one galley : sponge; brush; lye; sperm-cil, und benzine

When the synopsis and probabilities are printed (and this should be done wherever there
is n press) a twenty-five-pound font of pica type will be necessary, in addition to the sym-
bols and figures furnished with the press. The synopsis should be set in a measure of
twenty-eight ems wide. At stations supplied with the type-springs, the figures will not be
removed from the plate after each issue, as the work caun be done much more rapidly and
easily by simply taking out the springs and changing only such figures as arenecessary.

"I'he figures nnd symbols should. however, be completely removed twice each month, and,
with the plate, thoroughly cleaned. The figures can be cleaned daily in the plate by usin
a spongoe moistened with benzine. The ty]pe used for the synopsis should be washed with
lye. 'The ink-roller should be clenned weekly, or oftener if necessary, aud everytbing per-
taining to the press must be kept well cleaned to prevent difficulgy.

If stations are added for which the bed-plate has not been pierced, observers will have
the necessary work done, being careful to get the new etations in their proper geographical

osition.
P One copy of the mep will be kept on file in the observer’s office fur reference, aud on Sat-
urday of each week a copy of the current issue will be muiled to this Office.

48. Instructions for stamping manifold weathcr-maps.—1. Count off from ten to fiftcen
maps from the top of the book.

2. Place the iron plate under the number counted out, and turn & map down upon it.

3. Place a sheet of carbon paper smoothly upon this inap, and then turn down the next
map, on which put another sheet of carbon, and 80 on alternating carbon and maps until
the number to be issued is complete, leaving the last map without carbon upon it, taking
care to smooth all when down.

In makiog three or four maps only a sheet of blotting-paper should be placed next to the
iron plate and beneath the lower map.

4. Place the box of stamps at the top of the map, with each die in its proper place, and
taking especial care not to allow the hands or mallet to rest on the paper, and thus mark
and deface the lower maps.

5. First stamp with the symbol dies, the direction of the wind and state of weather, 88
indicated by the legend on the maps. Hold the die perpendiculer to the map and strike it
hard enough to make the impression go through all the maps without cutting the upper
one. 'The actual amount of force required can only be learned by practice.

6. After the wesather use tbe figure dies, taking care that the figures for one station do not
interfere with those of any other. S8tamp the first two figures (Thermometer) close together
the next two (Barometer, 29 or 30) one-eighth of an iuch from the first pair, the last two ©
the barometer following closely. The last of the figures (Velocity of the Wind) are to be
geparated one-eighth of an inch from those for the baromoter. Great care must be taken 0
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make the figures neat and regular in appearance, and to stamp them so they can be read
without difficulty.

7. After the maps are properly stamped write with the stylus in head-line the name of
station, day of week, date, and time of report, thus: * Washington, D. C., Saturday,
April 20, 1872, 7.35 2. m.”

WATER-GAUGE.

49. No definite form of water-gauge has been adopted, owing to the difficulty of getting
One at o reasonuble cost that would be adapted to tho essontiully different circumstances
under which it must be used at the several river stations. Tho following description of &
simplo form of gauge muy be usecful in localities where it is difficult to get onc of more scion-
tific construction, or to be used as a tempovary substitute for the latter in cases of omer-
gency:

Take a piece of pine scantling, from 13} to 1} inches in thickness, and from 5 to 6 inches
in breadth; the length varying according to the depth of water where it is to bo used.

Having planed the scantling smooth, give it & heavy coat of white zinc paint, and after
the paint is dry divide tho scantling into feet and tentbs of feet with a rule and lead peucil.

With a small brush paint the tenths of feet black, except the center and initial ones of
each foot, which will be painted ved and in heavier lines than the intermediate ones, thus:

—— gy

. Indicate each foot, with its proper number, in plain figures marked on the white surface
Just above the triangle.

Having thus marked the staft up to & sufficient height to insure getting the maximum
high water, solect & pile, or other stationary object, in some portion of the levee or wharf
where the staff will be secure from being damaged or defaced by coming info contact with
vessels, and where it will not bo left dry by the tide. Lower the staff into the water, taking
care to keep it in & vertical position until it touches the bed of the river, and then secure it
to the pile by spikes.

It would be well, in selecting a placo for fixing the staff, to tako the angle of a pior, and
having fastened a smooth pieco of scantling, about the size of the staff, on the side of the
pile, secure the staff to this.

When the gauge is in an exposed place, liabie to he washed by the waves, advantge
should be teken of the first low water to secure it from being displaced, by driving in addi-
tional spikes, or lashing it with strong cords to the pile. S

. Care must be taken in readiog the staff when the water is rough to get the mean of the
rigo aond fall of the waves. It.would-be well, after sccuring the staft, to determine somo:
Point of reference, so that in case it should be destroyed another one could be put up at the
8ame height. This may be done by taking and marking some given point in the vicinity, a
Elle or & rock, at any s;ivon height of the water. Thus, by driving a spike or drilling a
‘ole, ahd rocording the height of the water, as read from the staff at the time, you have a

* bench-mark,” or point of reference, by which to set up another staff. It would be necos--
8ary in doing this to malke a sketch of the place, giving the location of the staff and the
Point of referenco; noting the local names of the surrounding points so that any other per-
8son could find tho place from the description. L

The record consists of & simplo blank-book, with name of town and particular locality,
and name of observer at head of each page, ruled in columns, with the headings, date, year,

ay of month, and the time of observation, hour and minute; the height of the water,
expressed in feet and bundredths, state of weather, direction and approximate force of wind.
. 90. Observers, in publishing their local river reports, will give, in addition to the changes.
10 pagt twenty-four hours, the height of water above some fixed point known and used by
8teamboat men and other interested parties.

51. The river obsorvations must be made and veported with as much care, regularity, and
8ccurgey as those of the barometer, and where tho observer is compelled by pressure of
Other duties to intrust this part of his work to an assistant, he must assure himself by fre-
quent personal inspection that it is fuithfully and honestly done.

SIGNAL APPARATUS.

q 52. Statious ordered to display cawtionary signals will be supplied with two (or more) red
388, one six feet and the other eight feet square, having square black conters one-third the
81z of the flag ; one red signal lantern; oue large flag-staft, and two sets of small staffs for
186 in cases of emergency. ‘The large flag-staff must be from twenty-five to thirty feet in
nﬁ’“ht’- and so situnted us to be clearly visible from as large a part as possible of the harbor
a]d slflppmg it is designed to warn of approaching danger. The staff will be provided with
80 yards for raising and lowering tho flags and luntern, and will be evected on the roof of
me building, preforably on the one in which the office is located, uuless e more desirable
POEtxon is found near the office.
me Heaytbmg connected with the signal apparatus must be kept in perfect order; flags
Dded when toru, tios sewed on, balyards renewed, lanterns constantly filled and trimmed.

11 8
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aund the a{:proncbes to the staff convenient so that there may be no delay in obeying all
orders to hoist or lower signals. i .

53. Timely requisition must be made upon this office for new articles of equipment when
those in use are likely to become unserviceable.

SIGNAL ORDERS.,

54. Signals will bo ordered up by telegraph from this Oftice in the words *“ Up signals,”
and will be ordered down in_the words ** Signals down.” Signals will remain displayed
until the order to lower then is received from this Office, unless telegraphic communication
with the Office is interrapted and continues so for some hours after the storm has passed, in
which case the signal will be lowered when the danger is over. Extreme caution must boe
excrcised in this respect, in order not to mistake the customary luil in the center of a storm
for an indication that it has passed over.

Obscrvers must not, under any circumstances, hoist or display caulionary signals without '
authority from this Office.

55. Observers must immediately acknowledge by telegraph the receipt of all signal-orders.
giving name of station, nature of order, and time of receipt. These acknowledgments will
be addressed to the Chief Signal-Officer, and signed by the observer or assistant receiving
the order. The following examples will illustrate the form of messago to be used:

1.

CHIEF SIGNAL-OFFICER, IWashington :

Chicago—Up signals received ten-forty s, m,
MACKINTOSH, Observer.

CHIEF SIGNAL-OYFICER, Washington :
Detroit—Signuls down received six-fifty p. m.
MAXN, Observer,

56. At the end of each week a re{:ort, made out ou Form 23, will be forwarded in the
same envelopo with the other weekly reports. This report will be forwarded regularly,
whether orders have been received or not during the week.

The hours of duty will be s0 arranged at cautionary stations that one man will be in the
office constantly, in readiness to obey signal-orders.

RECRUITING FLAG.

57. Lach station will be furnished with one United States recruiting flag, for display on
sgecial occasions as ordored from this Office. At cautionary stations it will be displayed on
the signal flag-staff, and at other stations a cheap staff, twelve or fiftoen feot in longth, will
ble procured for this purpose, and so arranged that it can be put up and taken down 8
pleastre. :

MAY AND BULLETIN FRAMES.

§8. Frames for the proper display of maps and bulletins will be furnished by this Offico
and will not be purchased by the observers without special authorify.

FORMS,

59. The following-named forms will be furnished for use at each station :
Form 2—Receiving sheet.

Yorm 8—Daily bulletin.

Form 4—Waeekly report.

Form S-Telegraphic report.
Jhorm 6—Receoipt for property.
Jlorm 8—Weather map. |

Yorm 15—Synopsis.

Jorm 16—Monthly chart.

Jorm 19—Error sheet.

Form 20—DBarometrical correction.
Form 22—Montbly mean. '

Yorm 24—Records of bulletius.
Form 25—Telegraphic form.
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Stations displaying cautionary signals will be furnished, in addition to the above, with
Form 93, for reporting recoipt of sigual orders.

60. 1°orm 2 is for the use of the telegraph operators in receiving the reports from other
stations, and will be furnished Ly the observers in such quantities as may be required, care
being taken to guard against wasteful and unnecessary use. The spaces will be filled up in
Tegulur order, commencing at the upper left-hand space and filling each space to the right
in guccession on the first line, and tHen commencing at the left-hand space of the second
line, and so on until each space is filled. Observers will require the receiving operators to
sign and date each sheet, and also to note the timo tho reports upon it wero received before
taking it from tho telegraph office.*

After the reports are transferred to the bulletin the receiving sheets for each full report
will be placed together and folded neatly in three folds parallel with the writing.

Each morning the three reports of the preceding day will bo secured together so as to
form a single package. At the end of each week the seven daily packages of the week
will bo put up in a neat puckage and forwarded by mail to this Oftice, accompanicd by the
error sheet.

61. Form 3 is the daily bulletin issued for public information. The several columns will
}{0 filled up from the receiving-sheet, the words and figures being written plainly and dis-

inctly.

Bel'):)re making any entries upon the manifold form, the sheets will be carefully smoothed
down so that the registered lines of the scveral stativns will fall directly over each other. If
more than fifteen bulleting are to be written, it is better to make out the number in two equal
parts, than to try and write them all at once, in order that the copies mug' all bo legible.

One copy of the morniang issue of the Suturday bulletin will be mailed to this office from
oach station.

1Tlne headings of the different columns indicate with sufficient clearness the matter to be
led in.

When any part of & report is not received, or, if received, is evidently incorroct, the word
“‘blank " will bo written in the spaces to be filled by such part.

Absence of wind, pressure of wind, clouds, rain-fall, or change in barometer, thermome-
ter, and river, will be indicated by the figure zero.

Now stations, whose names are not in the printed list, will be written in the blank lines
at the bottom of the form.

- 62. Torm 4 is the weekly report, and three copies will bo forwarded to this Office at the
ond of each week; one copy containing the full record of the tclegraphic series of observa-
tions, one the record of the local series, and the third that of the midday observations. This
last will be sent in blank, if no changes have been noted of sufficient amount to call for
report and record. In addition to the items called for by the headings of tho different col-
umnsg, observers will enter in-the column of ** Remarks’ the weekly mean of the barometer
and thermometer for the telegraphic series of observations, giving, firstly, the mean of the
iorning ; secondly, that of the afternoon : and thirdly, that of the midnight observations.

. 63, Yorm 5 will be used for all of the telographic reports, snd will be mnade out each time
in duplicate, one copy for deposit in the telegraph-office, for transmission by telegraph to
this Office, and the other for transmission by mail to the samo place. Both copies must be'

lled up and signed in the manner indicated upon the form itself. ’

Each regulnr report will consist of ten words, arranged in two lines of fice words each.

t all stations designated by this Office as river stations, the afternoon report will consist of
twelpe words, arranged in two lines of siz words each, tho last word in first line being
“rivor,” and the last word in second line indicating by the proper cipher word the change
n past twenty-four hours. .

n filling up the form, the first spaco of the first linc will be used for nume of station, the
8econd for date snd time of report, the third for barometer, tho fourth for thermometer, and
the fifth for humidity. In the second line the first space will be used for state of weather,
tho gecond for velocity of wind, the third for upper clouds, the fourth for lower clouds, and

o fifth for rain-fall.. The cipher words must in all cases be written plainly and corroctly.

‘be word * blank” will be used when from any cause an observation is not taken.

The duplicate copies of the report for ench day will be mailed tho succeeding day to this
Offico from all stations having daily mail facilitios. Other stations will forward as often as
Dracticable,

64, ¥orm 6 is & memorandum receipt for property, and will be filled up with the number
and kind of articles received, signed, dated, and transmitted promptly to this Office.

Detailed instructions in roforence to this forin will be given under the head of ** Property.””

65. Iorm 8 is the wenther map, to be printed or made out in manifold, as may be directed
'ﬁ'qm this Office, and shows the direction of the wind, state of weather, height of barometer,

eight of thermometer, and velocity of wind at cach station. Tho arrow is always to fly
Uk the wind, and not toward it like s vene. In printing or stamping theso maps great
care must bo oxercised to make the figures and differcut signs correctly and distinetly.

When the reports are received in duplicato by the operator, obsorvers will r;:tulx; the orlginal shoets
Jurnished them II))y this Office. ! y

*
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Observers must never allow imperfect or illegible maps to leave their offices, To insurc
accuracy, the printed maps, before being issued, must be carefully oompared with the reports
received, and if errors are found they will bo corrected on the map, if the corrections can be
made without disfiguring it and without rendering it iliegible, If they canuot be s0 cor-
rected, the whole edition will be destroyed, as it is better not” to issue any map than one
which is imperfect.

€6. Observers are authorized to trace upon these maps isobars or lines of equal baromet-
ric pressure, in accordance with the following directions :

1st. Ascertain by a general examination of the reports, after they are entered on the map,
whetber any of the lines of equal pressure will, when drawn, traverse e large portion of the
map, and if this is found to be the case these long lines will be drawn first. The lines of
99,90, 30.00, and 30.10, on the map, opposite pago 12 of the circular issued by this Office,
on the practical use of metcorological reports and weather maps, aro illustrations of this
principal isobar or base line.

2d. If decided differences iu barometic readings are observed to exist between neighbor-
ing stations, enter upon the map with a red-lead peneil little dots or dashes, intermediate
between any two of them, to represent the points at which the barometic reading would be
exactly 29.50, 29.60, &ec., or 30.00, 30.10, &c., supposing the pressure to change uniformly
in the space between the two stations. The precise position of these intermediate points can
usually be found with sufficient exactness by estimation with the eye.

The interpoluted isobars—tbat is, those which are drawn between stations, as in the pre-
ceding paragraph—canuot be relied upon as perfectly accurate, but the amount of error
need not exceed two-hundredths of an inch in the position of avy one line, if proper atten-
tion is paid to the following points: First. The isobars must not be extended west of the
one bundredth degreo of longitude west of Greenwich, (or the meridian twenty-three degrees
west of Washington,) as the barometric readings of very elevated stations cannot at present
be combined with those of an altitude of fifteen hundred feot or less. Second. The baromet-
rical readings reported from Mount Washington must not be used in drawing the isobars
over the New Englund States.  Third, Certnin allownnces or corrections must be made for
the readings reported from several stations whose elevation is not yet accurately determined.
These corrections will be furnished from this Oftice upon application.

When a sufficient number of dots or dushes have been made to euable the observer to
trace the course of one or two of the principal isobars, they will be joined together by a
curved line passing through, or nearly through, all of them, without following any of the
minor irregularities that would be possibly caused by slight errors in the interpolatiuns,
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Any perplexity that may arise in drawing these lines, as to their proper route, may gener-
ally be removed by considering the direction of the wind_as reported from each station:
Thus, if from stations A, B, C. and D, reports are received as shown in the figure, it would
be kcen at onco that between B and € there was a central area of low pressure aroun
which the wind circulated in the direction indicated by the arrows, and the isobars wou
therefore be drawn as shown by the dotted lines. :

When the lines are very much erowded togother, as happens in a few gevero storms, the
isobars may be drawn for every two-tenths of an inch, instead of every one-tenth, -

Each isobar should be plainly marked at its extremities with the figures indicating tho
corresponding pressure, and the central areas of highest and lowest pressure should
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marked ** high ”” and *Jow,” respectively, unless by so doing the appearance of the map
would be injured by the complication of the lines.

When the observer has any doubt as to the course of a given isobar, he should omit it
ontirely or simply indicate its probable position by a broken instead of a full red line.
Observers will forward to this Office weekly examples of their isobaric maps, and will not
post them in any public place until officially authorized to do so.

66. Form 15 is for the synopsis and probabilities, and & eopy properly filled will be posted
with each bulletin at all stations where they are reccived. The midnight synopsis will be
used with the morning bulletin, and the morning synopsis with the afternoon bulletin, when-
®ver practicablo, At stations where the afternoon and not the midnight synopsis is received,
this will be used with the bulletin of the next morning.
thh:' all cages the time and date of issue from Washington must be plainly written upon

8 form.

67. I'orm 16 is the Llank moteorological chart to Le made out monthly at each station, and
forwarded by mail to this Office as soon afler the close of each month as practicable.

The following instructions, takon in conuection with the illustration given in the annual
report of the Chief Signul-Officer for 1871, will enabie observera to make them out properly :

For the thermometer, take the weekly reports on Form 4, beginning with the morning re-
port of the first day of the month; with a sharp poncil make a dot on the chart at the height
At which the dry-bulb thermometer stood at 7 a. m,, (or the first observation, ) at its 7 a. m.
relative distance from tho 12 mn. line, as shown in the illustration referred to. Do the same
_Wiih each of the six observations. Join theso dots with the pencil and ufterward trace with
nk, .

Continue the same way with the wet-bulb thermomeoter, barometer, and velocity of the
wind, marking the direction of the wind in small Jetters opposite each observation.

The relative humidity and amount of clouds are givon at the 2 o’clock obsorvation—the
space between the ceniral horizontal dark lines being 100 per cent. for humidity, and the
‘Squares for clouds being 1, 2, 3, and 4-4ths, respectively.

"Pho darl lines for rain are placed with the right edge at tho point where the rain ceased.

The scale may be changed for a greater fall of vain than 14 inches, or a greater velocity of
wind than 35 miles per hour. :

Different colored ink may be used for the several lines, if preferred.

In forwarding these charts by mail they shonld never be tolded, but rolled around & cen-
tral core of paper or wood, the lattor being proforable. As thoy ave intended for future
teferonce, care should be taken in making them out accurately and neatly.

68. Form 19is the error sheet, which nccompanies the weekly packages of Form 2 sent
by observers to this Office. It will be filled up in the following manner :

In the 3d column will be entered the ofticial numbers of all regular reports missing when
the telegraphic circuits are closed. In.the 4th, 5th, and Gth columns will be entered, on the
same line under appropriate headings, tho numbers of all reports of previous dates which
may Lave been receivod during the time designated at tho left hand of the form. In the
7th columnn the time the last report was received will bo noted. Receipt of duplicates, cor-
Tections, and reports not in schedules, causes of delay, &c., will be noted in the column
headed ** Remsrks.” Thoe number of words must include all reports due at the station
Which may have been received up to the time the circuits were closed, whether thoy wero

f the current or previous dates. Duplicates and corrections are not to be counted.  Each
ine of the form must contain « completc record of the work for the dute and time specified.
© record will be made up from Form 2 immediately after each report.

69, Form 20 is for tho weekly example of the manner in which the observer works out
the barometrical corrections and deduces the relative humidity from the readings of the wet
4uq dry-bulb thermometer.

70, ¥orm 22 is used for the record of tho daily and monthly moans of the barometor and
morm]omot.er, with the prevailing direction of the wiud and amount of rain-fall for the

onth,

_In filling up this form the means of the barometer and thermometer will bo obtuined by
ividing tho sum of the 7 a. m., 2 p. m., and double the 9 p. m. observations, by four, The

egraphic obsorvations will not be used. .

Copics of this form, properly filled up, will, at the ond of each month, be furnished by
Observers to as many of tho newspapers and other poriodicals, published at their stations, as
may desire to make use of it. Ono copy will also be forwarded to this Office, and one kopt
on filo in the observer's office.

b 71 The weekly mean of the telographic observations of the barometer and thermometer will
h © obtained in the following mauner : Divide the sum of the a. m. telegraphic observations by

® numbor of observations, and the quotient will be the mean of the morning observations;
EZOCGOd in the same mauner fof the afternoon aud night observations, aud enter the quotients

}i‘alately under the head of * Romarks,” on Formn 4. )
s dhfe monthly mean of the telegraphic observations will be obtuined in the same manner,
o orwarded at the end of ench month to this ofiice, on a separato form, which will be

ed by the observers until otherwise supplied.
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The local observations made at 7 a. m,, 2 p. m., and 9 p. m., will'not be used in getting
this mean. : : :

ILLUSTRATIONS,

Barometer ; telegraphic - obscreations, 7.35 a. m., 4.35 p. m., and 11.35 p, m., Washington
mean time.

A M. P. M. Midmight
30. 04 30, 04 30, 08
30. 0Y 30. 11 30. 06
30. 09 30. 00 20, 89
20, 83 29.76 29.70
20,76 29. 83 29, 06
30. 04 24, 95 29, 89
29. 85 29. 66 29. 60
7)200.70 7)209. 36 7)209. 18
29, 957 29, 908 29. 833
Mean of A, m. 0bSErvALION «vueimne ittt i i e teaa e aaeas 29,957
Mean of p. m. observation ...... . s 29,908
Mean of midnight observation ... . ... il 29, 883

Thermometer ; telegraphic observations, 7.35 a. m., 4.35 p. m., and 11.35 p. m., Washington
mean time.

A M. P .M. Midnight.

24 37 32

32 42 32

27 47 38

40 6 40

34 32 24

23 42 38

34 Gl 52

7)214 7)307 7)256

30,6 43,8 36.56
Mean of 8,10, 0bServation ..o eie i e e e i it ccie e crine e
Mean of p. m. observation .............
Mean of midnight observation .. ooeoooi i i el

72. In calculating the mean of the thermometor-rendings at low temperatures, the follow-
ing rule will be observed :

# When minus-readings occur, the difference between the sum of the positive and the sum
of the negative numbers is to be taken, This difference, which is the ToTAL SUM, has the
sign of the greater of the two partiul sums, and will be divided by the ToTAL number of
observations.”

The quotient ohtained by this division will be the mean sought.

The following ure examples :

Ezample 1 Example 2.
+ 70 -+ 60
+ 50 + 20
20 0
0 — 5
Sum of positive............... -+ 140 Sum of positive.. . ...ciennn.. -+ 80
Sum of megative.............. 0 Sum of negative......c.o..... — 5
Total BUM .cveee commmmnnnnanan + 140 Total BUM ceccennecneecannnn + 75

Number of observations........ 4 Number of otservations........ 4
MeEAN «ccecevavncesanansaannnn 4 35 Mean..ceeinneeiencennannn -4- 18. 75
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Ezxample 3. Ezample 4.
9
— 5 —
0 0
+ 4 ]
—_ 7 0
+ 5 0
— 15 0
Sum of positive........c..ece. - 11 Sum of positive.......eeaianan. 0
Sum of negative.............. — Sum of negative.......... ... — 5
Total sum.....ovveeennnn.nns - 16 Total SUM «ccceevnoacnaaannn . — 5
Number of observations........ 7 Number of observations........ [§]
fean ... . iiailll —2.3 b (T — 0.8

73. Form 23 is for uso at stations designated for the display of cautionary signals, and
will be filled up and forwarded weekly to this Office during the period signals are ordered.
Under the head of *‘romarks” will be recorded tho highest volocity reached by the wind .
during the time the signals were displayed.

. 74, Form 24 is the weekly report of the number of bhulleting and maps issued at each sta-
tion, and will be forwarded to this Office in the same cnvelope with the other regular woekly
Teports. .

75. Form 25 is the ono upon which all official telegrams to this Office must be written. As
overything transmitted is charged for, unnecessary words must bLe avoided. The full date
and timo of filing message will bo written above the upper heavy line, while only the name
of the city and the day of the month will be written below it. Tho signature must contain
only the surnamne of the sender und the word ** observer.,” Ouly the matter written between
tho beavy lines is to be trausmitted.

BOOKS OF REFERENCE AND RECORD.

76, The following books of reference and record will be furnished by this Office to each
Station :

For referenec.—Guyot’'s Metoorological Tables; Buchan’s Handy Book of Meteorology ;

oomis’s Treatise on Meteorology; Myer's Muanual of Signals; Piddington’s Horn-Book ;
Pope’s Modern Practice of the Llectric Telegraph ; Annual Report of the Chief Signal-Offi-
cer for 1871 ; Practieal Use of Meteorological Reports and Weather-Maps ; Iunstructions to
Observer-Sergennts, Signul-Service, United States Army ; Smithsonian Directions for Metoo-
rological Observations.

For records.—Journal; Daily Reeord of Observations; Record of Bulletins ; Record of
Lotters Sent; Record of Letters Received; Origiual Rocord of Observations; Weather-

ap of the United States.

77. In the journal will bo enterod, daily, all mattors of interest not provided for in the
various forms, such as meteoric and suroral displays. earthqualkes and uausual atmosphoric
appearnnces and disturbances, giving in all cases, when possible, the time of beginning and
duration of each. Lspecinlly will tho observer enter a detailed account of the characteristic
Phenomenn of avery serious storm that' passes over or near his station.  In this book will
also be noted the condition of the instruments, and when they are damaged, in any way, the
cause will be stated. A monthly abstract of the entries in the journal will be forwarded to
the Clief Signal-Officor within five days after the expiration of vach month. .

. 78. Observer-sergeants will he particular to note every display of aurora, seeking, by
nquiry of others, il necessary, to mako their record complete.

If the heavens aro obscured by clouds so that the aurora, if present, cannot be observed,
the word ‘“ obscured " will bo entered in that part of the record devoted to auroral displays.

fthe sly is sufficiently clear for observation, the words *“ aurora ™ or *‘ no aurora ™ will be
entered nccording a3 one is visible or not.  When observed, a fall account of the phenom-
enon will be entered in tho journal, showing the exact minute of beginning and ending of
the aurora, und the principnl phases of changes that it oxperiences. The following partic-
ulars should be especially noted : the azimuth and altitude of cach extremity uug of the
crown of any arch of light and the same data for any corona or glory that may bo formed.

When the observer is familiar with the names of the principal fixed stars, he may locate
tho arch or crown by reference to them ; but it is preforable that he should observe directly
the altitude and azimuth. . .

,Altitudes are expressed by degrees from the horizon to the zenith. If any circle be di-
vided into 360°parts, and radial lines connect these parts with the center, each pair of.lines
subtend an anglo of one degrea; the fourth part of the cirele will subtend au angle of ninety

egrees, or one right angle, and the corresponding radii are perpendicular to each other.
Thus, the zonith (that point in the heavens immediately above the observer) is ninety
tgrees from the horizon, or, in other words, its altitude is ninety degroes.
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A point balf way up from the horizon to the zenith has an altitude pf forty-five degrees.

Azimuths are also expressed in degrees, but are measured on the horizontal plane, and will
be recorded as is done in astronoiny, from the south point to the westward, passing suc-
cessively the west, north, and east points of compass until 360° lfave been passed over and
the south point is again reached. '

Observers must be particular as to the dato of the aurora, and when it begins in the even-
ing of one day and continues into tho early morning of the next day it will be entered as
occurring on the first day; but its details will be given in the record as occurring between
the hours of its actual begiunivg and ending. Thus, an aurora that began on the evening
of the 12th of January, and continued until the carly morning of the 13th, would be en-
tered as the aurora of the 12th, but its details would be recorded as occurring, for instance,
botween the hours of 10 p. m, of January 12 and 2 a. m. of January 13.

All entries in the journal of occurrences and observations of any ons day will be made
under or opposite to that day, and not be entered as a subsequent date as is frequently
doune. For oxample; an auroral display occurring May 23, should be entered opposite that
date, and not roferred to on the 24th, as having occurred ** last evening.”

Observers must pay particular attention to accuracy in the use of the terms * morning
and *‘evening,” and will be governed by the following instructions in reference to them :

Midnight is the moment 12b. 00m. 00s., and is the beginning or first moment of the new
day, and should receivo the date of that day. Thus, whatever happened in the afternoon of
June 10, at 11k 59m. 59s., bappeved at 11h. 59m. 59s. p. m. June 10; whatever happencd
one second later was at midnight of June 10 and 11; and st one second later still, at 124.
00m. 01s. 8. m. of June 11; at midday of same date whatever happeuned at 11k. 59m. 59s.,
happened at 11h. 59m. 59s. a. m, June 11 ; at one sccond later it was noon June 11 ; at one
second later still it was J2k. 00m. 01s. p. m. June 11,

79. The daily record of observations will be an exact copy of Form 4,and filled up in
the same mafiner. The several series of observations can be cutered in the same book, care
being taken to date and time them properly. "The telegraphic series may be entered in the
be%inm'ng of the book, and the local series at the end, while the midday reports may follow
dither of the two.

80. The record of bulletins will be filled up regularly from the daily bulletins, of which it
is a copy.

81. jxl)n the books of letters sent and letters received will be entered all letters sent, and an
abstract of all those received relating to the official business of the station. The original
letters received will be properly briefed and numbered, and filed away for reference. The
numbers used will correspond with those in the letter-book. :

82. The large weather-map of the United States will be hung up in the prineipal room of
the board of trade or cbamber of commerce, or both, and the state of the weathor through
out the United States will be shown upon it in the munner already described, as soon atter
the receipt of tho morning report as is practicable.

83. All books of reference and record must have the name of the station to which they
belong plainly written on the fly-leaf. : :

GENERAL INSTRUCTIONS.

84. Llach observer in charge of a station will, as soon ns practicable after arriving at lis
station, muke arrangements with some competent person to perform his duties in case of
sickness or disability. The person so selected must be carefully instructed in the use and
care of the several instruments, in the manner of taking the observations, of making out
and forwarding the weuther roports sent from the station, und the proper disposition of those
received from otber stations. His name and regular post-office addross will be reported to
this Offico as soon as the selection is made. The employment of this assistant will be tom-
porary only, and ho will bo paid at the end of eanch month in which the services were ren-
dered, at the rate of compensation fixed by the Chief Rignal-Officer, on forwarding the proper
vouchers to this Office, with a certificate from the observer-sergeant stating the number of
days employed, with the dates in each case. :

85. In cuee of sickness or disability rendering an observer or assistant observer incapable
of performing his duties, the observer in charge will report the fact by telegraph to the
Chief Signal-Officer, and will forward by mail the certificate of his attending physician.

86. At stations whero there is no medical officer, a rosident practitioner will be employed,
whose account, made out,in duplicate, on the form given below, together with the prescrip-
tions when medicines have been required, will be transmitted for payment to the Surgeon-
General of thie Army, through the office of the Chief Signal-Officer, Washington, D. C.

Bills for articles of food, ur diet of any kind, liquors, wines, mineral waters, patent or
{;roprietary medicines; instruments or appliances,such as syringes, trusses, or suspensory

andages, will not be allowed by the Medical Department.

When the services of a nurse are necessary, a separate bill for.tho nursing will be made
and certified in the ssine manner as that for medical attendunce.
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The UNITED STATES,

To , M. D., Dr.
For medical attondance furnished to , suffering from at
from T Pt v
For medicines as per accompanying Prescriptions ... ..ceooe i iii i, $—

I certify that the above account is correct and just; that the services woro rendered as
stated and were neccessary ; and that the charges do not oxceed those customary at this

place, .
, M. D,

Subseribed and sworn to before me, this — day of ——, 187—

I certify that the abovoe account is correct and just; that the services wero rendered as
stated, and were necessary ; that I was on duty at , and could not secure attendance
from a medical officer of the Army.

Olbsereer-Sergeant, Signal Scrrice, U. S. A.
-Bworn to and subscribed hefore me, this —— duy of , 187—

Approved :

Brigadier—dencml and Chief Signal-Officer of the Irmy.

‘When the attendance has been to an assistant, tho form will be altered accorgdingly, and
the account forwarded through the sergeant in charge, who will indorse his remarks upon
1t, and inclose in letter of transmittal to this Office.

87. At stations whero there is & medical officer of the Army on duty, observers will be
duly notified, and provided with authority to call on him for medical assistance. When
medicines are not furnished directly by the medical department, but through a druggist, on
the prescription of a medical ofticer, and the bill of the druggist is presented to the patient,
that bill in duplicate, approved by the medical officer'and ruceipteg, will be attached to an
fccount made out in the name of the patient, the above form being altcred according to the
facts, and the only sworn certificate necessury being that of the patient. '

88, At all stations where there is a private soldior on duty as assistant, the observer-ser-
geant in chargo will give especinl attontion to liis instruction in the theory, as whll as in the
Practice, of meteorology, signalling, and telegraphy. .

In order that this may be properly done, the sergeant will require his assistant to give a
Tecitation each weck from ono of the following-named text-books, going through them in the
order given: Loomis’s Treatise on Metcorology ; Myer's Manual of Signals; Pope’s Modern

ractice of the Electric Telegraph, until satistied that the subject is thoroughly understood,
or that tho assistant is wanting in capacity to understend it.

"The ordinary station work will be fully explained, and the reasons for each instrumental
Correction given in detail. A brief weekly report will he made to this Office, showing the
Dature of the instruction given and progress made during that period.

This duty must be carefully and faithfully performed, in order that worthy men may
Teceive the promotion due them, and unworthy ones be disposed of.

No application from assistant obscrvers for promotion to the grade of sorgeant will be
favorably considered until this course of instruction has been comploted in a satisfactory
manner, and is 8o reported by the observer in charge,

The instruction will extend through the work on meteorology ; to page 96 of the Manual
of Signals, and to page 72 of the work on telegraphy.

89, In the absence of sorious special reasons or exigencies of the sorvice, no applications
Or examination before the board of examiners at this Office for promotion to the grade of
Sergeant will be favorably considered, except when made by enlisted men of the Signal-

orvice Detuchment, United States Army, who shall have performed satisfactorily the duty
f aggistant to an observer-sergeant on station, or similar duty at this Office, fora period of six
Months, Such applications, by men on duty as assistants, must be mado in writing, through
the obgerver-sergeant in charge of station, (who will in all cases indorse his report of the
chhracter, babits, and ability of the applicant,) and will be acted upon by the board when
Vacancies oxist in the authorized number of observer-sergoants. .

90. The publication of the Government weathor-repuits by newspapers must be done with-
out expenge to the United States. .

91, Observers will select such places for posting the daily weather bulletins and maps as
Will ingure their widest publicity at all-hours of the day or night, and will report the names
314 locations of the places thus selected to the Chiof Signal-Officer. At tho same time, they
Wlll.report the location of their own offices, giving namo of street and numbor. This infor-..
Mmation will also be furnished to the manager of the tolegraph-office churged with the trans-
Mission aud receipt of tho reports.
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92. Observers must not make use of the telegraph in communicating with the central offico
in Washington, except in cases of the utmost importance. Where the use of the telegraph is
considered unnecessary by the Chief Signal-Officer, the cost of the telegram will be charged
against the observer sending it. 7 g

93. Communications to this Office on official business will be written on the official size of
letter-paper, inclosed in an official envelope, and directed to ** 'The Chief Signal-Officer of the
Army, Washington, D. C.” The words ** official business’ will be writton on the right-
hand upper corner of the envelope. Letters thus addressed and indorsed are free of

ostage.

94. Half sheets of paper will be nsed in all cases in which letters are completed on the
first page. When more than one page is required, a whole sheet will be used.

95, Communications written on letter-paper will be folded in three equal folds; on fools-
cap or legal-cap paper, in four equal folds, parallel with the ruling, Observers must not brief
any official letter to this Office, and must give the full names of all persons referred to.

96, All official communications received by observers, wherever serving, from parties not
connected with the signal-service, will be immediately referred tq this Office for such action
us may be considered necessary,

97. No reports or letters containing information in reference to the signal-service will bo
made or sent to any person or persons by observers on station until such reports or letters
have been submitted to und approved by the Chief Signal-Officer.

98. Observer-sergeants will comply with the Regulations of the Army, and wear their
uniform-coat buttoned up while on duty. They are required to be especially neat and care-
ful in their dress; and any negiigence in this particular coming to the knowledge of the
Ckhief Signal-Officer will be considered sufficient cause for the reduction of the offender to the
rank of a private soldier. R

99, Observer-sergeants will not comprise in the same communication matters relating to
their meteorological observations and general details of duty with those relating to property
received or disposed of, commutstion or pay vouchers, bills, or any other particular involv-
ing money or property accountability.

Letters of transmittal, application, or explanation, under these two general heads, must
Be written on separate sheets of paper, but may be sent in the same cnvelope us & matter of
economy.

100. Obsorvers will give close attention to tho observation and record of all local premon-
itory sigus of storms or changes of weather, and report them promptly to this Offico. The
following points should be particularly noted: Direction and force of the wind ; kind, direc-
tion, motion, and appearsuce of the clouds; action of the barometer und thermometer before,
during, aud after a storm or change of weather, and such other purely local causes as appear
to influence tho results.

101, Tho attention of observer-sergeants js directed to the fact that they are required to
make their reports absolutely correct, aud that any shortcomiug in this respect renders them
liable to punishment. Aside from this, it should be kept constuntly in mind that & single
incorrect report wmay cause the loss of life and property to un unkunown amount, and ull
reports must be made with this responsibility clearly in view, Whenever an abserver is una-
ble, from any cnuse, to getin his report, properly corrected, at thoe regular hours of report, he
will not send the uncorrected portion, but will write the word “ blank’ in each of the spaces
that would otherwise have been occupied by this portion of the report. Observers will
never send any report or part of report which they have reason to believe is incorrect, and
will bear in mind that it is safer and more in accordance with instructions to omit a report
than to muke o false oue.

102, In the event of ene or more instruments at & station becoming disabled and unfit for
use, observers will {ill up the spuce or spaces in the differcut forms intended for the rendings
of such instruments with the word *‘blank,” uutil they arc vepaired or replacod. If the
i(l)lstrumeuts cannot be properly ropaired at tho station, the observer will at once notify this

flice.

103. Observers are cxpected and required to improve themseclves in the duties of their
position, aud are liable ut uny time after one yewat's service to bo called before a board for
their second regular enaminsation. )

104. On tho first days of January and July (or within ten days thereafter) of cach yoear,
every observer-sergeant in churgo of a station will make out and forward to this Office a con-
cise statement of the operation of his station for tho proceding six months. This statement
must show the changes (if any) that have beon made, and the number of reports received,
during that period, with the reason for such changes whon koown. It will also show the
amouut of public interest talen in the service, and tho classes of citizens deriving the great-
est amount of bonefit from the reports. If any marked advautages to commercial or other
intorests have been derived from the use of the reports or display of cautionary signels, the

~ facts in each instance will be briefly eet forth. '

105. Observers in charge of stations will mail, on Saturday of each week, a copy of that
morning’s issue of every daily newspaper published at their stations, which contain the
weather reports in any form.

106. All applications from observer-sergoants or assistant ohservers of the signal-servico,
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U. 8. A., for furloughs, or official privileges of any description, must be made directly to
the Chief Signal Officer of the Army.

In cases of urgent necessity such application may be made by telegraph, but in all ordi-
nary cases will be in writing, aud forwarded by mail.

107. All communications to this Office from on assistant observer must be forwarded
through and indorsed by the observer-sergeant in chargo of the station at which he is
serving.

& PROPERTY.

108. Blank forms entitled ‘* Report of signal-service property,” will be furnished to each
observer for making out a quarterly report of the property at his station, which report will
bo rendered at the expiration of the quarters ending, respectively, March 3), June 30, Sep-
tember 30, and December 31, of each year.

This report will be filled out in the following manner: All property roceived from this
Office, and purchased at the station by proper authority from this Office, will be entered on
the line containing the words * Total during guarter.”

109. Bills for all properly authorized purchases must be forwarded to this Office so as to
reach it as near the first day of each month as is practicable.

On the line headed ** Issued and expended during the quarter,” will be entered in the
propér columns the total expenditures of forms, stationery, &c., consumed in performing
the regular duties of the station during the quarter, with such articles as may have been re-
turned to this Office, These will be deducted from the amountsin the line beginning ¢ To-
tal during quarter,” and the remainders brought down and entered on the line * Total on
hand to be accounted for,” which completes the first report from any station.

Each quarterly report will be made in duplicate, one copy to bo transmitted to this Office
within ten days after the expiration of the quarter, und the other retained by the observer
making it out, to enable him to bLring forward for next report the *‘Total on haud to be
accounted for,” which will be entered in the next report as ** On hand from last report.”

No article 1will be entered in this report that is not invoiced from this Office.

Every article taken up on this report must be entered under its proper hoading, us the mis-

placement of o single figure may occasion sorious difficulty. Before the report is sent in the
two copies should be carefully compared in order that they may be made to correspond
exactly with each other.
. 110. When an observer is relieved from the chaige of a station, he will turn over, on proper
invoices, to his successor all property and stores tor which he is officially responsible, and
will tako duplicate receipts theretor, one copy of which he will retain, and forward the other
to this Office with a final report, on the regular form, of the property for which he was.
accountable, at the date of his relief, made out in precisely the same manner as the regular
quarterly report.

One copy of the invoice of property so traunsferved will be forwarded to this Office by the
observer taking charge.

. 111. When public property is recoipted for by an observer ho will make a careful exam-
nation of it, and forward u written report of the result of such examination to this Office. -

112, Whenever any article of office turniture, stationery, &c., is purchased by an observer,
under proper authority from this Office, it will be entered in a copy of 1form 6 as  Received

y purchase,” with the name of the party furnishing it, and a memorandum bill of the price
Peid or to be paid, and forwarded to this Office, properly dated and signed, by mail on the
ay of purchuse.

113. Authority must Lo obtaived from this Office for making all repairs and purchases at
Stations, except those enumerated in paragraph 119 of these instructions, and all applications
:01‘ such authority must set forth the necessity for the expenditure, and state the cstimated

mount.

114, No public property will be used or labor employed by observers for any purpose:
Whatever, without special nuthority from this Offico.

115. When any article of public property, not of an expendable nature, for which an
Ohserver is responsible, becomes unfit for service, from any cause whatever, he will report
the facts in the caso to this Office, but will not drop such article from his returns until
authorized to do so.

116, Observers will endeavor, by timely repairs, to keep all proporty for which they are
Tesponsible in serviceablo condition, aud necessary funds for this purpose will be provided,
upon satisfactory requisition and estimates forwarded to the property and disbursing officer.

117, If any articlo of public property be lost or dainaged, through the neglect or fault of
any observer or assistant, the money value thereof will be stopped agninst his monthly pay.

118. A rigid ccouomy must be practiced by all observers in tho oxpenses of their several
Stations, and all irregularities and extravagances will be promptly corrected by charging all
Oxcesses to the observers at fault.

119. The following articles will be allowed at each station, and may be purchased at the
P cos named, by each observer, without other suthority : R

ne room for tho performance of his dutics will be rented by the month, at 9ach stution,.
ut no more than eighteen dollars per month will be paid therefor witbout special authority
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from this Office: one desk, (price not to exceed $20;) one table, with drawers, (stained pine
and not to exceed $6;) one wash-stard, (at a prics not exceeding.$2 ;) four chairs, (not to
exceed $2.25 each;) ono stove, with pipe, (not to exceed $25;) one coal-scuttle; one fire
shovel ; one water-buclket ; one cup or dipper; one goblet; one bagin; obe large lamp ; one
oil-can ; one dust-pan and brush ; one broom; two common spittoons; one lantern. The
sbove-mentioned articles must be of a cheap, plain, and substantial kind. Memorandum
bills (unreceipted) for rent, labor, and purchases will bo sent to this Office as soon as pre-
sented, and will be scttled at the earliest opportunity.

120. Memorandum bills for labor and for articles purchased must be sent in separately.

121, Fuel will be purchased for heating offico, by each observer, at the current market
rates, and bills forwarded to this Office for settlement. The cost of carrying coal and other
fuel to the observer's oftice will be included in the price of the fuel, and not charged as a
separate item,

122, The pay and allowances of observer-sergeants and enlisted men serving as agsistant
observers, are obtained from three different sources, and will be drawn through the property
and disbursing officer of the Signal Service, United States Army; at the end of each month,
on the receipt at this Office of the following blanks, signed in duplicate:

1st. Form 5—Pay Department.

. ForM 5.
The UNITED STATES,
To Jonx TuompsoN, DR.

‘ Dollars.

|
| Cents.
it
For pay fromn 1st of , 187, to —- of , 187 , being |
months, days, at ‘dollars per month................. ' '
1
! i
i o
ADOUDE 1 eacn e e e e e vaeeee s | |
! !
Deduct for Army Asylum ...ooovven oo S :
Due United States for clothing overdrawn............ E— i
Due United States for tobacco....oo.oovvvinniianannn ——' ! :
BAlANCE « cevenn e eeee ceecee e e e '
—————— - e e e e e e = ae —— —— - ___l . —_—————
Received of , paymaster United States Army, this day of , 187 ,

, on ———— United

JOHN THOMPSON,
Sergeant Signal Service, United States Army.

vio dollars, in full of the above account, by check No.
States Treasurer, ————, this date, for § .

(Sigoed in duplicate.)
This payment accords with the soldier’s descriptive list, and is noted thereon.

*
Paymaster, United States Army.

2d. Foro» Y—Commissary Department,
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(Form Y.)
The UNITED STATES,
To JouN TuomMpsoN, Sergeant Signal Service, U.S. A., DR.

|
i Dollars. |Cents.

, from |

For commutation of rations while on extra duty as ,at I
' |
i

—— to ——. 187 , inclusive, —— days, at 75 cents per day.....

I certify that the above accournt is correct and just; that the commutation was made by
order of the Secretary of Wur, and was necessary for the public service, there being no
opportunity for messing.

, 187 , from C. S., United States Army,

cents, in full of the abo,ve account.
JOHN THOMPSON,

(Signed in duplicate.) Sergeant Signal Service, U. 8. A.

, this day of
dollars and

Received at
the sum of




3d. Signal Service receipt-roll—Quartermaster's Department.
(Voucher to Abstract B.)

. We, the subscribers, do hereby acknowledge to bave received of —— ——, Quartermaster, — U. 8. Army, the sums set opposito our names, respect
ively, being in full of our extra-duty pay and allowances for commutation of quarters and fuel for the periods herein expressed, while stationed at

_| ' 1 : I - i — | i
: l Period of service. Extra daty. Quarters. i Fuel. i
i ' | | Total
) i . i g T T | | i amount I |
pootest | oo a0 | L | awome | Rateper | Ao | Eateper | pvount| F0eNe ! imatures. ; witnesses
| [From=t To— 2 | 4128 ) ] | |
= - ~ ! ' ; H
- | S|4 § il)olls.'Cts.-Dolls. Cts.:Dolls.ICts.iDolls. Cts.iDol s.:Cts. Do]ls.Cts.i ‘
Gl P S - L ! i i
| T - [ R N i - S | -
John Thompson; Sergeant : ' ; : ! ' | ! : I John Thompson
Heovy Smith I Private .’ i ! ’ ‘ | : ! Henry Smith. . .
' ! i i | v . P :
| : | : : ! :
[ ' : ! . ! R I ! H A
- : i | ! ' i - ! |
: ' . | | |
: oo H : !
H 1 ' B 1
|

N

I certify that the above roll is correct; that the enlisted men therein named have been regularly on duty at , during the time charged for; that they
have not been furnished with quarters or fuel by the public, or received a commutation of mouey in lieu thereof, and that the services are borne on my Form
3 for the month of , 187 .

(Signed in duplicate.)

J0 1¥0daY 7291

JAAITHO FHL

‘HADIAJO-TVNDIS
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These vouchers will be signed by observers und their assistants oxactly as shown in the
ubove illustrations.

123. No part of the body or receipt of cither form will be filled up before transmission, and
they must he forwarded direct to this Office at such time as will insuro their receipt by the
property officer by the 25th of each month.

124. Observers will not be allowed to sell or otherwise dispose of any of the above-men-
tioned accounts, nor will they be permitted to draw upon this Office, or any of the officors
connected therewith, without special authority.

125, The following tables show the amount of mouthly pay to be received by observers
and their nssistants, for the differont years of service, and the sources from which it is re-
cefved :

Estimatc of monthly pay proper and commutation of clothing.

16 00 |

SERGEANTS,
| |
[ | . |
s \ : A

Year. Pay proper. . Clothing. |  Total. . Stoppages. | ;gﬁﬁgnﬂﬁy

! i i

o T - ; ,
First.o.ocevnuennnnns $1700 ' p414 $2114 | $0 12§ | 821 02
Second .....oaoennn. 17 00 ! 2 36 19 36 12 . 19 24
Third.e.cccennnenn.. 1800 | 3 98 2] 28 124 21 16
Fourth ...ooeven..... 19 00 | 2 36 21 36 124 21 24
Fifth. .. e.oeeennnn. 200 ' 2w |22 125 2 82

PRIVATES,

) el T A | .
N I 13 00 108 T8 | 11 | 15 96
Becond .....ceene.-n. I 1300 231 1534 | 1124 14 22

| i
P Y | 14 00 323 1693 | 112 16 11
Fourth ....7.... ... l 15 00 2 34 1734 | 1124 ; 16 22
Fifth.....covvnnn.nn. lo290 B0 | s 17 78
|

One dollar per month from pay of third year, two dollars per month from pay of fourth
Year, and thrce dollars per month from pay of fifth year will be considered as retained pay,
and will not be paid until final discharge from the service, and will be forfeited unless the
soldier shall have served faithfully to date of discharge.

—

No. of days m the
month.

28
30
31

——

|
|
i
)
i

Monthly estimate of quartermaster.

Fuel—rate per
month.

$8 00
8 00
8 00

§10 00
10 00
10 GO

Assistants arc not allowed extra-duty pay.

Monthly estimate of commutation of rations.

Quarters—rate, !

Extra pay—

rates.

$10 15
10 50
10 85

No. of days in the month.

—

28
30
31

Rate per day.

S

Total.

22 50

23 25

Total.

$23 15
28 50
<8 85

$21 00
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Estimate of monthly pay of sergeants (obscrecrs) and prioates, (assistants.)

SERGEANTS.—FIRST YEAR.

l i

| Quartermaster’s  Commissary | Amount of pay re-

s
No, of days in | Pay proper.

the month. | Dept. pay. - pay. ' ceived wonthly.
28 e $215 1 -groo | $66 15
30 17 00 ! 23 50 22350 - 68 o0
31 17 00 L, 88 2395 69 10
SECOND YEAR.
23 5 (7 00 : W15 2100 | 66 15
30 ; 17 00 i 28 50 12250 1 68 00
31 :' 17 60 ! 23 85 || 23 25 69 10
THIRD YEAR.
28 i 18 00 ‘ 28 15 | 21 00 | 6715
30 | 1800 2850 | 2250 69 00
31 ' 18 00 1 28 & ‘ 23 25 : 70 10
One dollar per month retained until discharged.
FOURTN YEAR.
28 bo1900 | =1 | 2100 ll 68 15
30 ! 19 00 28 50 | 2 50 : 70 00
31 ,‘ 19 0V ! 28 85 ' 23 25 71 10
| | i o
Two dollars per month retained until discharged.
FIFTH YEAR,
T e i
28 Lo as1s L 200 | 69 15
30 : 200 2850 250 | 71 00
31 | 20 00 28 85 Il 2395 | 72 10
Threo dollars per month retained until discharged. “
PRIVATES. —FIRST YEAR.
. |
28 ; 1300 1800 21 00 3 00
30 | 1300 oo | 22 50 53 50
31 |

13 00 | 18 00 ‘ 23 25 54 25




REPORT OF THE CHIEF SIGNAL-OFFICKR.

Estimate of monthly pay— Continued.

SECOND YEAR.

165

No. of days in t}ie! Qunartermaster’s Commissary | Amount of pay re-
month. Pay proper. Dept., pay. pay- ceived monthly.
28 $13 00 $18 00 $21 00 §52 00
30 13 00 18 00 22 50 53 60
31 13 00 18 00 23 25 54 25 .
THIRD YEAR.
28 14 00 18 00 21 00 53 00
30 14 00 18 00 22 50 54 60
21 14 00 18 00 23 25 55 25
Oue dollar per month retained until discharged.
FOURTH YEAR,
28 15 00 18 00 21,00 54 00
- 30 15 00 18 00 22 50 55 50
31 15 00 18 00 23 2 56 25
Two dollars per month retained until discharged.
FIFTH YEAR.
28 16 00 18 00 21 00 55 00
30 16 00 18 00 22 50 56 50
31 16 00 18 00 23 25 57 25

Three dollars per month retained until discharged.
Clothing allowance per month,

1st year, | 2d year. | 3dyear. | 4th year. | 5th year. 1}%:%3;‘;?:;?9
Sergeants .. ... $4 14 $2 36 83 28 82 36 $2 94 $180 96
Privates ...... 4 08 2 34 323 2 34 2 90 178 68

But no clothing allowance will be paid the soldier except on *final statements,” When

clothin

June‘and 31st Decombor of ench year.
ln addition to the above rates of pay, enlisted men will receive the usual allowance for
8t, second, third, and fourth re-enlistinents.
126 All useless and broken instruments will be forwarded to this Office by mail, carefully

Packed.
127.

is drawn, if the allowance is exceeded it will be settled by the soldier on the 30th

Timely requisition will be made upon the property-officer for books of record,

8tutionery, forins, &ec., to insure their receipt bofore the supply on hand is exbausted.
X cquisitions for forms and stationery will be made quarterly by mail, and will
©mbrace all the different varieties required for use at stations,

28
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SPECIAL L\'STRUCTIOXS.

In case of actunloranticipated neglect or refusal on the part of the employés of any tele-
graph company by which he is directed to transmit telegraphic commuinications, at the time
and in the manner stated in the orders of the Chief Signal-Officer to the observer in charge
of a station, then in force, he will proceed as follows:

1. He will preparo every telegraphic connnunication according to his instructions, and
present each, at the #me designated, at the proper office of the company for the reception of
such communications. He will continue to present all reports, as to the regular tender of
which the compauny has once been advised, until it has been notified by this Office thut such
tender will cease after a certain date, of which notice the observer will be informed.

2. He will, in advance of the presentation of all telegraphic communicatious, give spe-
cific notice to the company, during its usual hours of business, that an officinl communica-
tion of a certain-mentioned character, from the observer, addressed to a certain official per-
son or persons, (the address to be specified,) will, at a certain subsequent hour, (stating what
hour,) be presented at the office of the company for telegraphic transmission., This notice
will provide for every regular report to be made during the ensuing twenty-four hours, aud
also will be given in advance of any special communication when practicable.  Such notice
will be in writing, addressed to the local manager of the company, and will be delivered,
open, to the officer or employé of the company who may be in charge of the local office at
the time of delivery. The written notice will be signed in duplicate by the observer, and oue
copy filed and retained by him. The following general form will be observed:

¢ SIGNAL-SERVICE, UNITED STATES ARMY,
* Observer's Office, , , 187 .

NTO

* Manager of the Telegraph Company, at .

“BIR : As an agent of the War Department for the purpose of taking meteorological ob-
servations, in pursuance of the laws of the United States, and of preparing telegraphic
communications relating thereto, and of presenting the same for transmission to telegraph
companies, I have the Lonor to give notice hereby that, in accordance with orders roceived
by me to that effect, I will present at the office of the above-mentioned telegraph company
at this place, severally, at the times hereinafter mentioned, certain officinl communications
from myself, in my official capacity, and addressed as specified, viz:

¢ One communication will be presented at o'clock — minutes — m. of the
day of ————, 1872, addressed to
“* Qne communication will be presented at o'clock — minutes — m. of the
day of —, 1872, addressed to
*¢ Ope communication will be presented at o’clock — minutes — m. of the
.

day of ————, 1872, addressed to
T have the honor to request that the communications above referred to may be received

and transmitted telegraphically by the said company to their respective addresses at the

times above mentioned, at which they will severally be presented for that purpose.

** I am, sir, respectfully yours,

o

‘ Obscrver-Sergeant, Signal Service, U, S. A.”

He will also record the time, place, and person, when, where, and to whom ho delivered
such notice, und reduce to writing any oral reply made or action taken. ‘I'hie record must
bo dated, timed, snd made, piainly written, immediately after the service of the notice.

3. He will present his regular reports for transmission at the times, and as directed in his
schedule, at the telegraph offices, uutil further orders, whether or not the company has any em-
ployés then present whose usual duty it is to receive themn, If the office is open for his admis-
sion, although closed for the tramsmission of messages, the communication should be pre-
sentod to the most responsible person presént in the employ of the company, a copy being
always retained, and record made as above directed. If the office appears to be closed, bie
will make himself sure of the fuct that it is so.

In writing the messago for tramsmission the observer will not use any form imposing
terms or the limitations of a contract, but will write the communications tendered on the form
directed by this Office.

4. He will keep a written record of the time when, place where, and the name of person
employed by the compauny, to whom each communication was presented. In case the office
was closed, so thut the communication could not be presented to any employé ot the com-
pany he will record the.time and place with the fuct. If any employ¢ of any telegmph
company refuses to receive the message presented to him, it will be sufficient to have made
the tender, and to preserve such record as will establish the fact that it was made. The
records, in all cases, must be dated and timed, and must be made, plainly written, immedi-
ately after the tender of the message. It should rebearse all fucts which may tend to keep
his memory of the transaction complete.
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. Tt is desirable, though not essential, that on some of the occasions when the above-men-
tioned notice is dolivered, 88 well as when the message is tendered, the observer should, if
Practicable, take with him another person, wholly disinterested, who may sorve us an addi-
tional witness of the transaction,

Should the officer or employé in charge of the telegraph office inform the observer gener-
a!ly that he wili not in future be admitted to the office at all, he will not, on that account,
discontinue giving notice or making tenders, but will give und make, or attempt to give and
make, them precisely as before,

AN AOT to ald in the construction of telegraph lines, and to vecuro to the Government the use of the same
for postal, military, and other purposes.

Be it enacted by the Senate and House of Representatives of the United States of America in
Congress assemhled, That any telegraph company now organized, or which may hereafter be
organized, under the laws of any State in this Union, shall have the right to construct,
maintain, and operute lines of telegraph through and over any portion of the public domain
of the United States, over and along uny of the military or post roads of the United States
which have becn or may hereafter be declared such by act of Congress, and over, under, ot
&cross the navigablo streams or waters of the United States: Irovided, That such lives of
telegraph shall be so constructed aud maintsined as not to obstruct the navigation of such
streams and waters, or interfere with the ordinary travel on such military or post roads. And
any of said companies shall have the right to take and use from such public lands the
Uecessary stone, timber, and other materials for its posts, piers, stations, and other peedful
Uses in the comstruction, maintenance, and operation of said lines of telegraph. and may
Pre-empt and use such portion of the unoccupied public lands subject to pre-ewmption
through which jts ssid lives of telegraph may be located as may be necessary for its sta-
tions, not exceeding forty acres for euch station ; but such stations sball not be within fifteen
miles of each other.

SEC. 2. dnd be it further enacted, That telegraphic communications between the several

- departmounts of the Government of the United States and their officers and agenuts shall, in
their transmissiou over the lines of any of said companies, have priority over all other busi
Dess, and shall be sent at rates to be anvually fixed by the Postmaster-General.

Sec. 3. And be it further enacted, Thut the rights and privileges hereby gruuted shall not
be transferred by any company acting under this act to any other corporution, association,
or person: Provided, however;, That the United States may at any time after the expiration
of five years from the date of the passage of this act, for postal, military, or other purposes,
Purchase all the telegraph lines, property, and efiects of uny or all of said companies at an
8ppraised value, to be ascertained by five competent, disinterested persons, two of whom
shall be selected by the Postmaster-General of tho United States, two by the company inter-
ested, and one by the four so previously selected. :

Sec. 4. And be it further enacted, That before any telegraph company shall exercise any
of the powers or privileges conferred by this nct, such company shall file their written
?C}‘eptnxlce with LEe Postmaster-Geueral of the restrictions and obligations required by

18 wct.

Approved July 24, 186,

| PusLic RisoLUTION—NO. 9.]

JOINT RESOLGTION to authorizo the Secretary of War to provide for taking meteorologicn! obser-
Yations at the military stations and other points in the iuterior of the coutinont, and for giving
Botice ou the northern lakes and sca-board of the approach and force of storms.

Be it resolved by the Senate and House of Representatives of the United States of America in
Ongress ussembled, ‘Thut the Secietury of Wur be, and he hereby is, authorized and 1'equired.
Y provide for taliing metcorological observations st the military stations in the interior of
16 continent, and ut other points in the States and Torritories of the United States, and for
€lving notice on the northern lakes and ou the sea-coast, by maguetic telegraph and marine
8iguals, of the approach and force of storws.

Approved Lebruary 9, 1870,

[General Orders No. 18.]

WAR DEPARTMENT,
OFFICE OF THE CHIEF SIGNAL-OFFICER,
Washington, D. C., July 3, 1872.
0 The following order of the Secrotary of War, having been received by the Chief Signal
fHicer of the Army, is published for the information of ull concerned: . .
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¢ WAR DEPARTMENT,
¢ Washington City, June 27, 1872.

“ The Chief Signal-Officer of the Army is bereby directed and ordered to carry into effect
the special duties imposed upon the Secretary of War by the act.of Congress approved July
24, 1866, entitled * An act to aid in the construction of telegraph lines and to secure to the
Government the use of the same for postal, military, and other purposes,” avd by the public
resolution No. 9, approved February 9, 1870, and entitled ‘ Joint Resolution to aut orize
the Secretary of War to provide for tuking meteorological observations at the military sta-
tions and other points in the interior of the continent, and for giving notice on the northern
lakes and sea-board of tho approach and force of storms,’ and by the act approved June 10,
1872, entitled ¢ An act making appropriations for sundry civil expenses of the Goverument
for the fiscal year ending June 30, 1873, and for other purposes ;" and the said Chief Signal-
Officer of the Army, and all'such persons as have been or shall be designated and employed
by him for the taking of meteorological observations, or for preparing or presenting tele-
graphic communications for transmission, or for transmitting the same, are hereby recog-
nized and appointed as agents of the War Depurtment, for those purposes, and are hereby
authorized aud directed by and in behalf of said Department to offer to any telegraph com-
pany in the United States, for transmission, any and sll such telegraph communications as
they may be required by the Cbiet' Signal-Officer to make, and to request the transmission
thereof by such conmpany or companies, at such times, and in such pluces, as may be directed

by said officer.
‘WM. W. BELKNAP,
¢ Seccrctary of War.”

GARRICK MALLERY,
Capt. und Brevet Lieut. Col., U. 8. A.,
Acting Signal-Officer and Assistant.

By order of the Chief Signal-Officer of the Army :

AN AOT making appropriations for sundry civil expenses of the Government for tho fiscal yoar ending June
thirtieth, eighteen hundred and veventy-tbree, aud for other purposes, N

Be it enacted by the Senate and House of Representatives of the United States of America in
Congress assembled, That the following sums be, and the same are hereby, approprinted for
the objects hereinafter expressed, for the fiscal yesr ending June thirtieth, eighteen hun-

dred and seveuty-three, viz:
» L L4 » » - »

UNDER THE WAR DEPARTMENT.
» » L4

» » » *

SIGNAL-OFFICE,

For manufacture, purchase, or repair of meteorological and other necessary instruments ;
for telegraphing reports ; for expenses of storm-signals sunouncing probable approsch and
force of storme throughout the United States, for the benefit of commerce and agriculture §
for instrument-shelters ; for hire, furniture, and expenses of offices maintuined for punblic
use in cities or posts receiving reports ; for maps snd builetins, to be displayed in cham-
bers of commerce and boards of trade rooms: for books uand stationery ; and for incidenta
expenses not otherwise provided for, two hundred and fifty thoussnd dollara: Progided,
That the Secretary of War be, and he hereby is, authorized and required to provide, in the
system of observations and reports in charge of the Chief Signal-Officer o(Pthe Army, for
such stations, reports, and signals us may be found necessary for the benefit of agriculour®

“and commercinl interests : And provided, That vo part of this appropriation, nor of any
appropriation for the several Departments pf tho Government, shall be paid to any telegraphic
company which shall neglect or refuse to transmit telegraphic commuuications between
said Departments, their officers, agents, or employés, under the provisions of the secod
section of chapter two hundred and thirty of the statutes of the United States for the yest
eighteen liundred and sixty-six, and at rates of compensation therefor to be estublished bf’
the Postmaster-Goneral: Provided also, That whenever any telegraphic company shell
have filed its written acceptance with the Postinaster-General, of the restrictions and obligs”
tions required by the act approved July twenty-fourth, eighteen hundred and sixty-81%
entitled ** An act to aid the construction of telegraph lines, and to secure to the Govers”
ment the use of the same for postal, military, snd otber purposes,’’*if such company, it
agents or employés shall bereafter refuse or neglect to transmit any such telegraphic com”
munications as are provided for by the aforesaid act, or by the joint resolution approved the
pinth day of February, eighteen hundred and seventy, ** To authorize the Secretury of War
to provide for taking meteorological observations at the military stations and other points of
the interior of the continent, and for giving notice on the noithern lakes und sea-board of ¢ 18
approach and force of storms,” such telegraphic company shall forfeit and pay to the Unite
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States not less than one hundred and not exceeding one thousand dollars for each refusal or
beglect uforesaid, to be recovered by an action or actions ut law, in any district court of the
United States

* Approved June 10, 1872.

NOTE.~In proparing these Instructiona frec use has boen made of the Smithsonian “ Directions for Meteo
ologicul Observers,” of those fssued by the Surgeon-General of the Army, and of Colonel Willinm son's valu
8ble work on the barometer. :

Parer C.

CIPHER USED FOR THE TELEGRAPHIC TRANSMISSION OF THE WEATHER-
REPORTS OF THE SIGNAL SERVICE, UNITED STATES ARMY, PREPARED
UNDER THE DIRECTION OF THE CHIEF SIGNAL-OFFICER OF THE
ARMY. '

INSTRUCTIONS.

Each regular report will consist of ten words arranged in two lines of five words each.
At all stations desiguated by this Office as river stations, the afternovn report wiil consist
of twelve words arranged in two lines of siz words oach, the last word in first line
eing river, and the last word in second line indicating the change in past twenty-four
ours,
In filling up the form of report for telegraphic transmission, the first spuce of first line will
8 used for nume gf station, the second tor date and time of report, the third for barometer,
the fourth for thermometer, and the fitth for the humidity.
In the second live the first space will be used for-state of weather, the second for velocity
of wind, third for upper clouds, the fourth for lower clouds, and the fifth for the rain-fall.
The cipber words must in all cases be written plainly and correctly. The word blank
wil] b.e used in all cases when no observation is taken.

EXAMPLE.

REGULAR REPORT.

Mount., Cuke, Florid. Throng. Beast.
Caspian. Relic, Hiddon. Three. Abase.
TRANSLATION.

Mount Washington. | Weather ............. Cloudy.
2d. Direction of wind...... Northwoest,

R Morniug report. Velocity of wind....... 47 miles.
B‘&l‘ometer...‘ ......... 30,07, Upper cloud........... Hidden.
Thermometer .. ..----- 190, Lower clond........... Foggy.

Umidity ceeevienan-. .35, Rain~fall oo vnaanons KON
EXAMPLE.

RIVER REPORT.

Orleans. Gay. Folks. Trial. * By. River.

Burns. Ranche. . Hidden. Ten. Append. Hang.
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TRANSLATION.
Station...eeeveeaann. New Orleans. Direction of wind...... Southeast.
Date cevnvocann canne. 12th. Velocity of wind....J. 8 miles.
Time eeoe coeiennnnn. Afternoon report, TTpper cloud.......... Hidden.
Barometer ..... ...... 30.19. Lower cloud.......... Sky covered.
Thermometer ......... 74°. Rain-fall.... c........ .88,
Humidity «c.c.. ...... 100. River c.ocoveevennann. 9 inches rise.
Weather ...... ..eonace Heavy rain,

LIST OF STATIONS,
TELEGRAPHIC DESIGNATION.

All additional stations will be designated by their proper names unless otherwise ordered.

Albany. Indianola. Oswego.
Augusta, Jacksonville. Paul, (Saint Paul.)
Baltimore. Keokuk. Pembina.
Benton, (Fort Benton.) Koys, (Key West.) Philadelphia.
Buston. Kingston. Pitwsburgh.
Buffalo. Knoxville. Portland.
Burlington. Lake, (Lake City.) Rassg, (Punta Rassa.)
Cairo. Leavenworth. Rochester.
Charleston. Loundon, (New London.) Saint, (Saint Louis.)
Cheyenne. Louisville. Santa, (Sunta F¢.)
Chicago. Lynchburgh. Saugeer.
Cincinnati. farks, (Saint Marks, Fla.) Savannah,
Cleveland. Marquette. Shreveport.
Corinne. May, (Cape May.) Stanley, (Pt. Stanley, Ont.)
Davenport. Metnphis. Sully, (Ft. Sully, Dakota.) -
Denver. Milwaukee. ‘Toledo.
Detroit. Mobile. Torouto.
Diego, (San Diego, Cal.) Montgomery. Vicksburg. ‘
Dover, (Port Dover, Ont.) Montreal. Virginia, (Virginia City,
Du Luth, Mount, (Mt. Waghington. ) Mont )
Erxcanaba. Nashville, Waushington.
Francisco, (San Francisco.) Norfolk. Wilmington,
Galveston. Omaha. York, (New York.)
Haven, (Grand Haven.) Oregon, (Portland, Oregon.)
Iudianapolis. Orleans, (New Orlcunsg
DAY OF MONTH AND TIME OF OBSERVATION.
Day. A. M. report. P. M. report. Midnight report.
1 [ Cad Gab ..c.coiiiienaaaiiioo..| Nag.
2 | Cake GaEO vaneveeecceanaaennan..| Nail
3 | Calf .. Gain......oeoeeeoanaoo.... Nash.
4 | Cam GHING eeecceenns ccaenn.-...i Nave.
5| Camp coveier cevecaieeaed Gungiiiiiie i aiai . ..| Navy,
6 | Cane BD ceeeeecccercnceaanaa...; Nay.
7 | Cape Gard «..iiieicieicaiaaee..| Neal.
Bl Cary. oo cicinenncceccereae| Ga8 ceveeneeceeeciaaai. .| Neap.
Q| CtRe voveecerecene cacmencane.| Gate coeevoaaaeeas cioo.....| Near
10 | Cash oo it mreacceeeee Gl i e cean e ..| Neck
11 LGt e e e e cieececeeeee -l GAVE o i e e et cc i ee .. - Ned.
12 {Chew ..ot e e | GRY (i e X
13 [ City ceeeeerineninnacoaacqea] Gom covniiol oos
14 | Clip e cecenmiiiaiaiaen e
15 | Coaloeiveemmaeecae e Gifb ool oL
16 | Cob eevovennnimaeceeeeeeae| Gild eeeicianeaaeae i il Lo oo} Nice.
17 | COk® «eneevvcenncnnmneamaaaa) Ginaooooiioiiia oo ool Nick,
18 | Cold vovecemenn eenmemeeeeee Gird oo coooiiiii Ll L} Nigh,
19 | COmMe «cacveer ceoscocenceces| QiVOerveiie e aan....| Nile.
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DAY OF MONTH AND TIME OF ORSERVATION.—Continued.

Day A. M. report. P. M. report. Midnight report.
20 | COPY ovvncececrcocanccancas Glad. oo eeeaaia e ..| Nip.
21 Co?lz Glen.. .o o e e e Nolt)i.
22 | COBteeuecececeniaeaeaaeaea GO eececvvneieiieciaaeanan..| Nook.
Q3 | COX weeeaecececieecicaeaanan Noon.
24 | Crab.....ocoool.. e Nor.
2 | Crow coccevcnnnenn Nose.
26 | Cry coceveene cvcc