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INSTRUCTIONS FOR WIRING METEOROLOGICAL INSTRUMENTS

1. The W1r1ng at; many Weather Bureau statlons was installed-
years ago, the materlals and methods employed at that time being in
general satisfactory. But. there has been a- steady improvement in
'both ‘materials and wiring, methods as the electrlcal industries have
: ‘ygrown, and. the following 1§’ written’ Wlth the purpose of brmgmrr'

these matters more closely to the attent1on of station ofﬁmals in order

that ‘when a- station is moved., to a neW locat1on or.a new station is -
L»"opened or When for othet good reasons’ 1t becomes desirable to over-
+ haul the electrlcal installation the wiring ‘of the’ 1nstrumental equip-
. ment may be made to. conform with - modern standards Sections V,
¢ VI, 'and “VII of Circular D, Instrument D1v1s10n, Fourth Revision,
pertalmng to wiring, batterles, ete., W1ll be modified by this appendlx.
~: 9. In general there are three. pr1nclpal cases W1th which it is neces-
= 'sary to deal: First, the ermg of instruments, plans for which can -
‘be made before or durlng the constructmn of a new building ; second, -
the wiring of instruments When ﬁrst installed in a building already
erected thlrd the rewrrlng of 1nstruments in the1r present locatlon.

I \VIRING OF INSTRUMENTS IN A NEW BUILDING.

3. 'Whenever 1t s p0551ble to 1nstall equlpment in a building under
;constructlon an opportumty SLE aﬂ'orded to wire the instruments to
the best possible. advantage At such a time rigid metallic conduit
- ‘with suitable outlets and: pull boxes should be placed according to
plans prepared n advance with the assistance of the Instrument Di-
wvision. When the removal of a Weather Bureau office to a new build-
ing is contemplated th1s advantage should not be lost sight of, and
the plans for the interior wiring of the instruments included, so far
as is possible, in the general plans for the building wiring W1th pro-
v1s1on “for roof outlets Followmg is an .outline to follow for such
- work, to be modlﬁed accordlng to the particular requlrements
4. Parts of egmpment to be wired.—For the normal instrumental
equipment the several parts intercnnected are as follows: (1) Dis-
tr1but1ng box, (2) 1nstrument stand;; (3) battery, (4) W1nd instru-

(1)

|
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ments (5) "n’strument shelter (6) sunshme recorder
P t i i

Sbaaaad [REEE

' (7) tlppmrr-

=Dy
U5 R 1“1gure’ 1 1llustrates very Well the' general arrangement of the
parts 1equ1red \vhlch are numbered accordlnnr to the precedlng para-

‘tion because ‘of 'the differences in'architecture ‘and the’ relat1ve loca-_
t1ons promded for the VVeather Bureau ofﬁces and roof equlpment
’i‘ﬁ’
sheradized” condu1t at statlons“ along” ea oasts, Where corrosmn
‘of ‘iron takes place readlly) “and’ sherard1zed condu1t and ﬁttmgs
for locatlons e\:posed to the Weather e

‘ copper wire should 'be prov1ded for all erlng, except as otherw1se
. noted A good quahty ﬁxture ere serves adm1rably' B

I

at all’ turns to’ permlt of ready pulhntr of wires at’ any “tite.! "No
traps must be left for'the accumulation ‘of’ water within the cdndmt

9. All ]omts or sphces in the wiring will be carefully soldered
the _excessof ‘flux’ ‘washed"” off and taped and” Where necessary the
'yires formed into ‘neat’ handmade “cables® such as"are found in' tele-
‘phone- sw1tchboard Wwiring:' eres prOJectm(r ‘froin” Iead covered
‘cables should also'be ‘taped, and’then given'two coats)of a Water-
proof compound See that the wires are tagged at’ the” ds and in
'the d1str1but1ng 'box or | Wherever sphces are necessary The num—
bermnf should conform to a dlaglam of c1rcu1ts or to a Wr1tten ‘de-
"scription, preferably the' former,  Small’ sheet-léad ' tags, lozen«re-
shaped, which can be easily Wrapped around the wire, have been, ;
found to be. satlsfactory . : o et s

10. Ewtm or spare wires should be pulled 1nto the conduits for
‘emergency or future, use. (See list in par. 16.) »
7. 11, For cwcuzt dmgmms see- Flgures 6 and 7 and the accompany-

~Water-stage reglsters 1‘1rrure 7 -will be - used -for storage battery
‘installations; Figure 6 for pr1mary batterles. '
1:3:12. The parts of thé equipment and- the W1r1ng W1ll now be con-
s1de1ed<1n detail; as'follows:ic i il SHEEREE
P! Dzstmbutmg boz, Tlodation of. —The d1str1but1n0f box, from
»Wl’llch branch' circuitsiareito:run:to:the- battery,: the »instrument
‘stand; and to’ the roof:equipment; should-be located,’ if: practicable,
in: some, easily accessible':place! Within“the’*building"lThe'locatio’n ,
‘shown in'Figure:1 is aivery’ good one, a"panel’box:closed with ‘a door
~ being employed. Its location is near the battery, and the’ condult
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" runs are direct.. When the roof equipment is located at a dlstance
from the office the box should be placed beneath the roof and at a
,pomt underneath or near the foot of the wind- instrument tower
or the support made of i iron plpe Occasmnally the box will h'we to
be placed above the roof, in which case a weather- proof type of box
is requlred Whlch can be attached to ‘the tower girts or to the pipe
support

-13. VVhen the dlStI’lbutlnﬂ' box must be located above the roof
the box can be most advantadeously attached to the tower or to the
wind vane and anemometer support, since ‘most of the wires are
requlred for the Wmd-lnstrument 01rcu1ts, but when an iron contact
box forms part of the 18 or 26 foot support, this box will serve for
distribution, .as described in paragraph 26. Branch condults will
'be run from the box dlrect to the several 1nstruments, no inter-
mediate condulets being requlred '

14. Iron clamps may be obtained from the central ofﬁce for the
attachment of the conduit to the girts of the tower, and the condulet
drstrlbutlng boxes or equrvalent may . also - be secured likewise.
Sheradized or, black panel boxes may as a rule be readrly obtalned
: jlocally :

15. Kinds of box. ——Panel boxes should be employcd for. Wall
,mstallatlons Where (rood appearance 1s also a factor.. Sherardlzed
PJX condulets or equal as. 1llustrated in Plgure 2, make very good

boxes for either inside or out51de exposures Where appearance is
not so important._

16. Conduit runs and szzes —For the partlcular 1nstallatlon and
wires shown in I‘wure 1, the followmg—hsted condults and wires
extend from the dlstrlbutlng box to the other parts of the equlpment

s¢. - 1 Totalnum-| -
From box to— : N C”slilimt “ber of Spares,
’ : o wires. .
oo - ’ Inch:.’ .
Instrument stand .................... P P TR Ui 210 7
Batteries., ... iiiueataiiiiiied e liniaaean . o 3 T 2
‘Wind instruments and mstmment shelter. 4 14|, 4
Sunshine recorder..... ... eeieiiiennen 3 4 2
Rain-gage......coveenniiiannis feerssenearaniisensent teenens \ 3 4 2

-..17. The installation illustrated can. be used as a model, but other
arrangements of the parts of the equipment would require somewhat
different treatment. - For, example, when the distributing. box is
located near the roof, or above, one.run of . 1-inch- condult should
extend from 'the. instrument standto.the box and.}-inch conduit
from . the ‘battery to the instrument. stand {if the battery is not-
placed in the stand. OtherW1se the arrangement would’ be the same
as listed above. -
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F16. 2.—Condulet suitable for use as junction box. (Body
of condulet 5} inches high by 3%inches deep, outside
dimensions).
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118, (2): Instrument stand, outlet, and wiring.—The outlet beneath
* the instrument’stand can usually be made- best: with.a sherardized
Fullman :floor box or equivalent. . The: wires leading. to the instru-
ments will be. formed into a:handmade: cable, and fastened securely
with leather straps to the woodwork of the stand. -

TIndividual wires to the binding posts:of the: quadruple and" tele-
thermoscope registers will lead through holes about #-inch. diameter
drilled in the top of the stand directly~beneath. the binding. posts,

Bm &—Wumgofmummwtﬁmm “a”isﬁmrbu,“b"wu%toummr%mwn
LN A wxres “to telethermoswpe HE d " 'spares.

the pacing of holes to correspond to the spacmg of the posts. The
location of the instruments on the stand should be such. as.will
furnish the most convenient arrangement Figure 3 serves as. a
‘W1r1n<r model to.be, modified to suit conditions.

19. (3) Batteries—As . discussed in detail, beginning Wlth para-
graph 44, two types of batteries are employed—prlmary, and second-
ary or storage. In l“wure 1 the batteries are shown located near the
distributing box and connected thereto throucrh 3= -inch .conduit.
When primary batteries -are. placed in' the instrument, stand no
separate battery conduit is needed but connectlons to other, parts

58958—23-—2
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of;the. equipment’ are: made ithrough: the . conduit.from ‘instrument
stand: to distributing-box:!;; Occasionally;it: will be desirable .to ter: -
minaté the conduit run-from distributing ibox to batterlesqn -a:floor
box similar to the one used under:the: instrument stand::f 1 <0
20, (4) Wind instruments.—(5),Shelter. ——=Wind 1nstrumentszare
eithermountedon;; (¢); a. wind jinstrument jtower. Liaving ia shelter
within ithe tower,:or-on (b) 4.pipe support, the .former. usually. 40
feet high. from ‘baseito apex; the-latter 18 feet, both; as.deseribed;in
_ Clrcular D, fourth revision. When a pipe support is used for the - '
wind 1nstruments the shelter 1s iPlaced-on-an independent support
located on the roof or sometlmes the ground. The d1str1but1ng box
should be “placed: Wherever most convement e,

t21 (a) Wmd zmtmment ‘tower -on_ roof, shelte

'wzthm tower, )
F1gure 4 Run.l inch: condu1t Lfrom 1nstrument stand to’ d1str1but1ng
box attached to second set of ‘girts above Toof.-. Run“‘} 1nch~condu1t-
thence to 1nstrument shelter, through the floor| near {the” back and
upward toa pomt'near the: center “of: the top, from Whlch eres can
be readlly dropped to lthe[ telethermoscope bulb ThlS connect1on
may ‘be’ omitted. if no’ te ethermoscope isiin use or contemplated
22, From the" box also run 4-inch condult to.a p01nth1th1n the
lower end of the 2- inch support carrymg the Wmd' 1nstruments The
W1r1ng ‘thence to the -wind- -vane contacts ,1s protected by :
pipe. The outside portlons of the: anemometer and sunshlne recorder
circuits should ‘be made with- e1ther a short length of No 16, 2:con-
ductor braided Weatherproof cablé-or Wlth*lead covered cable, pass- _
ing from the splices™in the_contact box.-. through the hole in the
corner of the bottom of the box, one connection. along the cross arm
to the anemometer binding posts, the. other to the recorder The
cables should be securely fastened in place ;
23. When the distributing box is locited within the’ bu11d1ng the
tower conduit is arranged essentially as shown- in {Figure 4, but a
smaller box or condulet should be used, the number of outlets belng
‘two, three, or” four; as- ‘needed ; ‘three . When ithe telethermoscope is
ered and four when the rain-gage is also 1ncluded but only two
‘4re requlred for' Wmd 1nstruments and’ sunshlne recorder
lirgy (8) "Pipé’ support for wind mstruments, shelter o 8¢
‘support’ on roof; ;. ‘bow beneath roof In this case run % 1nch conduit
from the box to an outlet through the roof ‘neéar’or under ’the base
plate of’ the''wind- 1nstrument support’ Make a’tun’of 4- 1nch con-
‘duit’ from the box toa’ ‘similar’ outlet” beneath the shelter D'o" ot
_’expose any ‘more condult to the’ Weather than i is necessaly
Jgph ‘At the shelter outlet ‘place’a C condulet about r foot! above’ the
Toof ‘to’ fac1lltate W1r1ng The' balance ‘of the” W1r1n<r ‘to the shielter
willibe' $imilar to'that above deseribed) = Vihwiow i “"‘“"-i"‘i”“

A SNYE Sl
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26.- The outlet beneath the Wmd 1nstrument support should extend
upward a few inches into the 4- foot plece of 2-inch pipe between
the base plate and the i 1ron contact box, or if the roof outlet is not
beneath the base of the support the conduit will be extended direct
to a hole in the contact box.:In’ the former case the larger pipe
~then serves as a condu1t for the seven ‘wires required, two to the
anemomeéter and five to the wind-v ne. contacts. From the contact
box run No. 16, 2-conductor lead- covered cable, or braided Weather-
proof cable if desned to the anemometer from sphces in the contact
‘box, the cable being passed through the hole in the box, thence out-
side along the support, the cable to be securely fastened to’the sup-
port and Cross. arm. VVhen no non’ ontact box near the base is

100- WA r*r LAM P‘

N o ' o FROSTED GLOBE &
2 compUIT .. TIPPING ~BUCKET |

/m\m GAGE

| LAMP POST i

4T IRON PIPE . - o
o FT HIGH
TOVERALLU

ONDUCTOR
14 L. C CABLL
~

S CONCRETE: - 0% s
PLATFORM WWALK :

~_ ///

v
R z CONDUCTOR V10
LEAD- COVERE.:D CADLE .

¥'16. 5. -—Rain gage mstallation and wiri ) g fox- tipping-bucket rain gage and electrxc light

used the wires, w111 extendfupward thr
tacts near the vane.. §
7. (6) Sunshine recorder.—Thls 1nstrument is necessarlly ex- -
posed in a place free from shadows caused by ob)ects coming between
the sun and the. recorder at'some time durlng the perlod of possible
sunshine, and the 1nstrument ‘mustin general be free from-vibration
due to wind or other cause. \Vhen a Wmd mstrument tower is avail-
able the recorder is usually best ezxposed on'a bracket attached to
the hand rfuhng The two conductors to_the 1nstrument ‘would then
be carried in conduit to the contact box, thence in: lead-covered or
weatherproof cable to the recorder as in the case of the anemometer.
Sometimes the recorder is placed on top of the instrument shelter,
in which case the wires will go.in the conduit with those to the
telethermoscope, all as described,above, and. the last end of the cir-

oufrh '/the support to con-
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cuit completed through a piece of 2-conductor lead-covered or weather-
proof cable. | Occas1ona11y the recorder is plaeed on the eopmg.ot tho
building or other, location rather remote. from the other 1nstruments,

a \In thls case 2 separate run. of l-1nch condult to. the 1eeorder isi

reqmred usually direct from the dlstrlbutlng bozx, althourrh occasion-
ally, it Wlll be .more convement to use a.conduit.branched from one
serving other 1nst1uments, employmg a condulet Where needed

98. (7) Tipping-bucket rain-gage. —From the d1str1but1nw bo‘c
run #-inch condult to the tipping-bucket rain-gage, formlnw the
outer end into"a, gooseneck to prevent entrance of water, and. fIOIIL
a point a few 1nehes within the end-of the conduit sphee to a short
length. of No.* 16, 2-conductor, lead- covered or weatherploof cable-
for the exposed conneetlon to the rain-gage: ~(See fig. 5:) " Where:
the conduit: Dasses along the roof it should be separated from the
latter by 2 .or, 8 inches to keep moist dirt from accumulating betweelr
condult and 1oof witlr the lesultmg corrosion of the eondult

11 wmING OF INSTRU’\IENTQ WHEN | Fmsl INSTALLED 1N A BU[LDING .
ALI.]’ADY ERECTED. - :

29 In genelal the reqmrements a1e the same as eoveled In ease I
preeedln 8 and the roof wiring ean be completed essentially!’ as out-
lined, eneept that the distr 1but1ng box can seldom be-located beneath
the roof. The interior wiring will usually have to- be a-compromise
with that poss1ble in a new bulldmg where the condult work can-be
planned in advance: Oceasmnally eondnlt al‘ready, in place can be
employed or ducts are available within which conduit can readily be
run.. . Modern. practice requires concealed .wiring 1n condmt This is

" desirable both from the standpomts of appealance and safety rather
than to resort.to open work, even if allowed, or to expensive lead-
covered . cables, although the latter, will. occasionally be .found con-
Yeénient to ‘tse.’ It is'Someétimes possible: to install flexible condult:
when ducts are not, avallable, partlcularly in: bulldmgs of f1 ame con-

pull'out or add to: the eonduetors within the.conduits, and:the wiring
is! thoroughly proteeted from i injury:; Al 'the p0551b1ht1es should: be
investigated' when' preparing: plans - for:the wiring ‘in 'new-quarters.
and "the- whole'case: submltted to the Instlument DlVlSlOIl for sueh_
help as ‘can’ beglven .'~.; P

i N f5n 03 s it : e
;,_.»m REWIRIV(, OF; INSTRUMENTS i R

30 ‘The' same general prmelples apply to th1s case as" to the pre-
cedmg, bt the1e 1s ‘added’ ‘the' dlfﬁculty of- carrylng on ‘the work:
Wlllle mamtalnlnw a contlnuous operatlon of the 1nst1uments - This:

i
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-can usually ‘be’ ac/ rmphshed however, w1th prop 4plannmg, alt
though a’ brief: suspe sion ‘of records is not. ob]ectlonable. ‘The wir-
ing at’'quite a number of stations his' been in’ service ‘a cons1derable
number of years ‘and" perhaps 1§ glvmg occas1onal trouble. "When
such a condition” occurs, an’ opportumty is" afforded toimiprove’ the
wiring and’ brlng it- up to' the modern' standard.” This apphes more
especially to the roof erlng, where corrosmn and other 1n]ury read- :

I

lly take place. S

. R S 'uﬂPhNdﬁﬁucKEFwJ
. RECORDER], . 7 A _RUNGAGE. .

tids i

ANEMOMETER. !
@Y NEMOMETER

WIND-VANE
| [SONTACTS

el |
; A+l|l’-_ k'

A
?,‘“H:Yc I!lll'b A4

¢

¥ie., 6—-D1agram ‘ot : circmts quadruple register. i “A ” rain-vage 'and- sunshine: recorder
;;battery; £ B and } C,”, wind vane and anemometer battenes respectlvely. Px:rmary
’battenes used' v : Feri
i+ 1o ‘connect for ai common-battery wu-e to wind vane and: anemometer, - join #ar and
b7 .and,omit wire from.* Db to"! ; Current .flows from SR, wlnd-vane contacts
‘.throug,h trame of suppo 4 to the uninsulated post of anemometer

31 Ground, exposure of mstmments——usc of Zead covered cables.,m
‘ Except for shorti lengths of exposed wiring, ordinarilythe;only; use
“for: lead-covered cable.is.for:wiring underground,: when.the shelter
-and: rain-gages;{and: sometimes ‘the »wind'.instruments -on: a ; tower,
have a “ ground exposure.” A’ good and reasonably.safe.installa-
tion can be made in'this instance by wiring, as before described, in
sherardized conduit above ground ‘and extending the ends of the con-
«uits .to lead-covered ;cables . lald Wlthout .protection’ in; narrow
trenches about 30, 1nches deep, dependmw upon the character of the
soil, except that, where the cable .passes. under a roadway or. other
“place where the cable mlght be subject to mechanical 1n]ury it

.
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should be protected by threading the cable through a sufficient length
of iron pipe.' ‘A good location:for the distributingbox for such an
installation' would 'be the basement of:the Weather Bureau building.
See {Cincinnati’ Observatory : specifications, paragraph. 117: and fol-
lowmg The lead:covered cables should exténd from the box to:an
opening in the basement wall; through the opening, diverging thence
to the several instruments.- :Thé opening'should, Of‘c'ourse, ‘be made
water-tight by filling in'around the cables with-a lean:cement mortar.
‘Two-, three-; seven-, -and- thirteen-conductor lead-covered :cable may
'be ob alned from the Central Ofﬁce ‘on st01 es requ1s1t10n

SUNSHINE . ANEMOMF_TER

RECOER o e '
Pl /% : 7
R R N v WIND-VANE
i S REGISTER ; LR CONTACTS
1. o
h—
N— L
Al
| — P
_TOBATTERY
L eone,

. +5W|TCHBOARD ’
g CEel 7—Diagram of chcuits, quadruple register Storaf'e batteries

| Cables may be used to advantaoe for temporary 1nstallat1ons or
where. the .official in charge finds it practlcable to. ere the 1nst1 u-
anents Wlthout employmg outmde assistance. -

o IV E}\PLANATION OF CIRCUITS

: 39 Tlgures 6 and 7 show the electmcal circuits for the quadruple
register, and likewise represent, in. principle, the manner in which
circuits of corresponding. parts of the smo'le and double registers are
made; e o dndi . i -

33. (a) = Wmd dzrectzon —The clrcult prov1ded for re«nsterlnw
‘wind direction is-made up.as follows: First, from one pole of the'
‘battery:to binding .post ‘B on the register; next through- the,clock
contact; from the clock to the four wind-direction magnets, one ter-
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-minal of .eachs of the magnéts: being joined to this: clocksconnection;
from :the otheriterminals of the magnets by:separate connections to
the ‘binding .posts: N, E;’S, and+W- on -the registers; thence by four
conductors to :the ifour. correspondlng insulated binding:posts ih.the
contact box; through the wind-vane contacts, and ‘finally by a:single

- conductor or.common :return :wire: from: ¢ the .contact ‘box ” -to the
other pole of the' battery, thus completing the circuit. Either one or
two .of the contact points in'the box :are-alwaysiclosed, and:one or
two eircuits, therefore, completed:through: the corresponding' mag-
nets of the register at:each closure:of the circuit’ in:the clock. . The
small switch or key in'the direction circuits is used only in testm(r the
line and sunply enables one to. close the’circuit at any t1m i 'thout
the delay of waiting for the closure of the' clock contact. . o

4..(b) Wind wvelocity—This* cireuit-is “very simple and . dlrect

A wire leads from the battery to the magnet, thence to the anemome-
ter, and returns directly to the battery P
35 (c) Ram—gage —1In case the rain-gage alone is used the circuit
is made up in 2 manner s1m11ar to the one just described for the Wlnd

Velomty, but is not shown in the dlawram _ :
- 86. (d) Rain and sunshme —In th1s case'the’ same. b'tttery operates
both 1nstruments, and only three eres are required.. Startmg from

' the battery a'common. battery lead goes to leach. 1nstrument There
are then two c1rcu1ts back to the reg1ste1 ; from the rain- ga«re to the

"R post and from the sunshlne recorder to the*SS ;post..To complete
the circuit to the battery, current: passes through the rain_and sun-
shine magnet ‘from the R to the RS post for rain, or, from the SS. post
through the’ clock contact and: thence to- the RS post throu(rh the
ma(—rnet . N - ‘ N

37 In case the rain. and sunshlne are recorded by use of an’ 1nde-
pendent . battery,.in the.manner. ]ust explalned the blndlng posts
B and R: are ]omed w1th a short p1ece of Wne marked ___‘___ on the
‘diagram. { A

38 (e) Sunshme on’ wmd ‘direction battery ~“This* arrangement
lessens the battery required and presents no complications; since: the
sunshine circuit and the wind-direction circuit are never closed at
the same time. It can not however, be used: When rainfall is also

‘recorded by the registér.: The two posts SS and R ‘on: the remster

. ‘are joined:by a short piece of wire: : : &

':89: ' Spark shunts—All- Weather Bureau rerrlsters havmrr mmute-
contact attachments for clocks are provided- Wlth specially ‘wound

,shunt coils. :*These' are insertedin the- sunshine’and . wind-direction

l‘cncults, at pomts ‘¢orresponding to those marked: XX ‘Figures 6
‘and 7, for the: purpose ofdiminishing sparkingiat the pl‘ttlnum con-’
‘tact points. . These are made ‘of ‘insulated: German:silver: wire; with

it SRSTE NI N i
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a resistance of about 90 ohms, and are usually placed on the under--
side of the base:of the register; Their use largely. prevents the’
contact points from:becoming rough:and corroded by the action of-
the spark,iand, while they shunt off ‘a small portion of the current’
that would othe1w1se flow through the magnet, they are essentialito-
~ the nice working: of the register and must not be disturbed' by -ob-
servers or electr1c1ans When seekmg for defects that may exist in
circuits: DR
-In 1ecently constructed reglsters the ! spark shunts have been
wound. on the magnets themselves and can not be seen o

v BATTDRIES AND SWITCHBOARDS

40 O’hamoter of batterg/ mgmred —A steady and constant current
s required for. oReratlng automatic ' meteorological 1nstruments, and:
the batteries which give the best results are, in- general, those of .the
so-called - closed-circuit type, such. as the Waterbury or some type :
of storage battery; described in:detail below. !

41. For a single. circuit; such. as that 'of an- anemometer, for"
example, two or three cells of battery: are sufficient, unless.the line
is very long.  The cells should-be arranged in seriesy that is, the °
copper or ‘positive: of one. cell ]oms to the zing or: nefratlve of the’
‘next, ete. SRR '

42, In the case of wind dlrectlon 1t W1ll be seen: that when two
contact _springs are iclosed the: current from the battery ‘divides in-
passing. through: the two coils, so:that each coil gets. only half ag*
much -current - as. if ‘only. one contact: spring was closed." Strlctlyj
speaking, the divided current:is a: little greater than half the current
for a single .circuit, because the line resistanceiis less with two coils
in parallel than Wlth one, and the current! fromthe battery will be ~
slightly stronger.. The advantage: on' this- account: is'most pro-
nounced when the batteries have a low internal re31stance, as is’ the
case-with the Waterbury and storage-cells. e R

43, The following statements: of ‘a:few :general pr1nc1ples con-
cerning; batteries' may:. be ‘helpful ‘to some: observers Who are - notk
already familiar with them: ey :

‘44, Comparison of, pmmary and secondary battemes —The electrlc
current required for running the ordinary meteorological " instru-
ments may be derived from-some-of the many forms of primary
batterles———that is, batteries in.which -the’currént: is developed di-~
rectly as the result of certain chemical changes.:: When the chemwals "
have been completely changed ithe battery. is exhausted and no longer
useful. . Storage batteries ‘or: accumulators-on:ithe’ contlary, dlﬁ'er
from. the so-called primary : batteries -in- this- 1nterest1ng respect,

namely, that the chemical changes are of such a''nature ‘that"a‘

58058—23——3
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cell;, seemlnfrly iexhausted;i can'tbe ; restored: to full act1v1ty Jagain’t.
by passing-a; certain icurrent. of. electrlclty through it for ia. proper:
length;of. time.: ! This. restoration:or :charging: of : axcell ‘can beire: -
peated,.a great many t1mes, althoufrhnultrmately ithe!cell. becomesl
inert. ; s i EahE gl s e ,
45.-Storage: batterles ;are: bemg employed more and more general‘yi
for operating automatic: instruments;:and:! where!: praot1cable it st
desirable to use them, since they provide a suﬂicwntly strong,. steadyi :
current, and in,general require less care: than' ‘do‘primary;cells; %
46. Open and;«closed-circuit battemes—Some forms of batterles'
such as those made up of “ dry " cells, so callejd, give off a satisfac-
tory electric current only for a few minutes just after the circuit is .
closed. . If:the. circuit ‘continues-closéd, the; strength of: the>current,
unless;; orlwmally very: feeble,*falls'offa and incal short tlme’becomesf
very weak.,..In'some cases the battery will partly recuperate it rested“"
but, in general th1s type of celliis more- or+less permanently 1mpa1redt"
when the circuit remains closed for-anyiconsiderable’ period of- time,"
depending; upon-the: quantltyﬁof current beingi takenlfrom the cell. v
A Dbattery of this character is often: called»an lopen:circuit battery, but"
obvrously it:is not well suited:for.usei with meteorological instruments‘:.
in, which the circuit, though Generally open,’ 1s sometlmes hkely to be;ﬁ
closed for cons1derable periods of time.
47. There are; on: the other: hednd,; what ate: often called closed -¢ir-
© cuit batterles, which give out:a current of pract1cally constant or ‘even ”
increasing, quant1ty over zprolongedxpe iods, and until the’ chemrcals‘*é o
" of the-cell are practrcally consumed..1=A cell of this type answers best:
for, .operating, meteorological: 1nstruments t especlally if it'‘combines :
another desirable:quality; namely,rthatut does not deterlorate and
waste/the chemicals when the circuit is open. : :
48., Qualities of high- grade batteries. —A hig '46rade battery should N
respond to .the. following requirements, iviz 1+ v =0 gl Lo
(1) It should deliver a steady-and constant: current even' 1f the' 2
current.is;strong and:.the circuit continues ‘closed. Some batterles,u
can, dehver a nearly: constant ifeeblei current, but fall 1f called upon"_'
to deliver a strong current.” REE ‘
(2): Tt should not be. semously 1nﬁuenced by ordmary extremes ‘of
temperature. ... %
.(8).. There. should be no localgactron——that’ 1s, there should be n0\
appreciable- consumptlon) of:the chemlcals ‘when': ‘the: ‘circuit-is* open:
If the battery is set up .and:the circuitiis kept open,. the cells should ..
maintain their, original strength 1ndeﬁmtely i RS
(4)::Each. cell-should:be- capableiof yreldlnma stronO' curlent if
required—that is; the voltaﬂershould be hlgh and the*mternal 1e51st-
ance should be low. SO R

R - S ¢
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(5) It should’ be! generally 1nexpens1ve free from oﬂ'enswe and
nox1ous chemlcals, fumes, et ‘and be' convenlent to' set ‘up ‘and*
malntam. ’ : ;

49 Strength of cuw'ent —-The strength of ,current that can be

the resistance. ~The former is determined,’in ‘general by the partic: R

ular metals and chemicals employed in the construction of the cell;
the latter is subject”to”great” Varlatlon,xdependlno upon the size-

of the metalhc surfaces, the conduct1v1ty of the hqulds or other'

<

'50 A g1ven hlgh grade cell ylelds the strongest current ‘of Wluch
Yo fryier IEIEEE S RS i

heavy wire:

and‘conswts pr1nc1pally of the mtern'rl res1stance of the cell 1tself '
a short heavy copper “wiré has'" very little or no re51stance.

51 The strength of the current ’from such ”(iell becomesnless p

of*them”etc —Wlll generally glve, under the same c1rcumstances, ‘
a stronfrer clirrent’ ‘than a'small céll‘of the same’ type. When the’ hke' ’
metals of two 'or'more’ cells aré coupled together the' effect'is 0bv1ously
very much the'” ‘same as if the' Contents” of the ‘several ‘cells’ were allb
merged into ‘one larger cell”* “In this case’ the eleovtromotwe drcé -
remains the same’as for a’ s1nfr1e ‘cell, but 'the surfaces exposed to the"’
action’ of the’ l1qu1d are doubled ‘or mult1pl1ed ) that the’ 1nternal re-
s1stance of the battery is, lessened and this' always tends to 1ncrease
the current.’ RS S
53, When' the unhke metals of two or'more cells are ]omed in ser-”i
ies——that'is;’ copper ‘to” ch, copper to’ zmc, etc.—the electmmotwe -
force 18 doubled trlpled or multlphed but so also’is’ the 1nterna1 re-’
sistarice “of ‘ the' Whole battery "This" Wlll n0t1ceably 1ncrease the
current in the external circuit, prov1ded ‘the line res1stance 1s large .
as compared with’ th \t of the individual cells R ‘ :
54. The strength ‘of current’I that may be’ obtamed 1n any glven
case'is’ shown by the followmg simple formula D

- in. Wh1ch L‘—-electromotlve force, R_res1stance of the "hne, and &
'B-—;mternal ‘ 51stance of the battery Suppose, for example a-
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resistance is 0.1 ohm. The current such-a. gell,willj‘prjodugq through
a line having 5 ohms:resistance is'given by the following equation:

e FE S 0:196 ainperes,

i' SRR A I NS AP :,«:-,f“"‘j,;“;a;:s;/ TSR SRS
Five such cells joined in serles will give a current of

- 7;'7«‘, I- ‘5 =_5— =0909‘amperes ..... | Swhs

55. Life of a cell—Tt is"obvious that,a cértain cell containing,a,
given weight of chemicals can produce_clectricity only while the
supply of ‘chemicals is kept up.. When these are exhaustod the cell
Is inert.. A strong current necessarily requires a 'more rapid con-
sumption of cherhicals 'than.a weak current, hence the life ofithe cell .
~ will depend upon both. the supply of chemicals present. and, tho :
strength of current drawn from it. It is sometimes. stated, for.
example, that a cell has a life of 300 ampers-hours. This means
in general ‘that the ‘cell will, give a_current of 1 ampere for.300
hours. -But in practice it is found that the ampere-hour capacity of
a battery varies considerably with the rate of discharge. .. .. . .

56, After extended ‘experience the Weather Bureau has found. the,,
type of primary battery. made up.of copper oxide and zinc.in.a
stijdﬁg_"siq)l_ljlti(’)n_‘of‘éaﬁsﬁc soda to answer all requirements; for. me- .
teorological -work in a satlsfactory .manner. . The, cell needs. little
attention and gives a constant and uniform current during its life, -
and is unaffected by -considerable variations of ,temperature, ., T
ma_rijr,-“éaé‘e:s‘ these cells on:a triple. register recording: wind direction, .
wifd ‘Seloity, sunshine, and rainiall have sted from 15 s 18-
months. ‘A pronounced shortening of the life of a battery,.either, .

primary or storage,is, indication either: of short, circuit jon the
line ‘or the improper setting up and handling of the battery, con- .
trary to the'ins_ti‘uctions given. ' The cell is put on the market under

a variety of mames, such as ‘the 'Gordon primary; the Waterbury,:
the Edison, the National Carbon. Co.’s, ete. .. S

57. The -electromotive force of -each of thesecells is. about 067 )
volt, and the internal resistance is from 0.04 to 0.06.obm. . ..
- 58. One of these cells is shown in Figure 8, and, a set of recharg-,

ing supplies in Figure 9. , . S I S
-89. Description of cell used.—The compressed copper-element bat-
tery is shown in Figures 8 and:9.- The compressed ‘cylindrical cop-
ber element, with projecting stem and winged nuts, is seen in Figure
9 (b). . The zinc ‘element 'is" susf']?pend‘éd: from' the'lid 'by-’ méans of o
two projecting lugs,’ as shown in Figure's (b). At Figure'8'(c) is'' ,
a cell ‘assembled complete, with the copper élement in'place in center,’
It will be noted that there are #wo projecting binding posts for the
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“zine element. * These’ are’ necessary to’ give proper support for the
zmc, and, of course, ezther may be' used ‘for makmn' the necessary
wire' connectlon to the’ next cell or line’ of circuit. ‘ '

60.: Recharges ———The copper element is made” in’ ‘this compressed

s'form from 'the loose, copper ‘oxide ﬂakes, s0 as to avoid the’ necess1ty

for perforated basket and other parts, such as have been used hereto-

ot gt

Ten i & i EA B

-——Waterbury battery, details and assembly. L i

(w Solid orcelaln top, ‘under view b: Same w1th copper and zine elements mounted
: e dirersi s 6 ABattery complete with glass jar) gt oyw

(0 Al
- P1G. 9—Set of recharges for Waterbury battery. .

(a Sodium element ' for making solution, furmshed in a1r-tlght metal can, b Com-
“pressed copper (+) element, as'mounted for use; o. Zinc (—): element, dltto ‘d.” Bottle
<mineral oil.) = Note: The winged thumb nuts'shown in.b and.c are parts of .the perma- -
“nent fixtures of the cell and are not supplied Wltll the sets of recharges unless speclﬂed

: fore, and fac1htate the rechargmg of the cells. Tt must be borne in .
mind. that although this. compressed element ‘may. still retain: its
form. and .appearance when' the. zinc .is; completely: consumed the -
,value of the compressed .copper - element -as:a positive pole ‘is. also.
_gone and; the, cell is saidito be. completely ‘exhausted. i New com-
pressed element must, therefore always be .used in rechargmg old
lcells, and’ they should be- carefully washed in clean water to remove
-any ‘fine part1cles of copper that might otherwise float to the’ top of
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the solution and tend to produce a short circuit” W1th the, zmc
‘element thereby lessenmg the life of the cell PRSP :
" 61, Instructions for settmg up.. Waterbury oells. 1——Much heat s

; developed in preparing, the hquld element, and to lessen, the danger
! of crflckmg the gl‘tss jar, the lattel should be. placed on.;wooden
strlps or some good nonconductlon support New, cells, are shlpped'

with a piece of corrugated packlng paper, which- serves admlrably -

- asa plotectlon, on which to stand the glass jar.

62 Fill the jar to within @ inches of the top Wlth clean, cold
Water ‘Rain water is best, and water strongly char, geer1th mineral
substances should be avoided. . Add the caustic soda, to the water

-a little at a tlme, S0 as to. 'wo1d excesswe heatmg, stlrrmg it all. ‘the
tune by means of a sultable Wooden st1ck Do’ not permlt thé un-
d1ssolved chemiéal to lie in’ the, cente1 of the jar.and do_not stop
stlrrmg untllyall the caust1c soda is dlssolved OQJerkeatmg the
Ljars at the. time of miming ﬂze caustw soda may produce nﬁ,yt,he glass
mternal stresses ‘that will cause: .breakage weeks or month _Zazfer

63. Avoid’ inhaling the ﬁne‘partlcles of dust that are” hkely to
rise in the air m s1ft1ng out the caustlc soda slowly from its box.

64, Avoid, splashlng the solutlon on the hands, or..out, of . the jar
"in any way, “but the immediate apphcatlon of-any animal or vege-
table oil or grease. will render it harmless. . .

.65. 'When the caustic soda is fully dissolved and When the solu-
tion is entirely cool slowly lower the metalllc elements mto the Jar,
attachlng the zmc cylmder to the cover’ ﬁrst : o

.66, Finally pour the - 011 over. the lquId by 1nsert1ng the neck
of the bottle under the cover of the jar: $0 as to’ brmg the solut1on
and oil to a helght about one-half 1nch from the- top, of 'the - jar,
"which'level must be kept constant for the. . 8UCCeSs O fazlure of tbzs

‘ batterg/ depends upon mamtammg the - kezght of solution level.
1s necessary to have:the solution well up around the centrftl por-
“celain’ insulator for the copper element to prevent poss1ble short-
circuiting.

87, Caution. ——The Zag/er of specwl ozl furmsked for the ;purpose
»18. absolutly J ‘essential. for:retgining the. oolatzle elements of the-cell
and Jfor: preventmg action of . the' air on the salutwn, ‘and this, o1l
must be put on just as soon as the solution. is cool. » :
o° Tt is suggested each cell be: tegged showmg the' date it Was set up .
rif 08.:Inspection~~When: in' use the; batter1es should be perlodlcally
.inspectedand their condition noted AL connectmg screws, clamps,’

- cete.; should be tested:to make:sure that ‘they refmain tlght and' the

—metalhc circuits complete. throughout The condition’ and’the prob—

able ;life: of . the: cell: ‘may: be ascertamd by 1nspect1ng the z1nc plate

. 4 lTaken in part from instructions publlshed by manufacturer,,the Waterbuty ;Bat
tery ‘Co.%
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~When, this has: been:eateniaway to ar con51derable extent the cell ican
.not last must.longer.and-will.need to be! replaceds:is ¢« -
. 69. 'As may: be seen, from.the foregoing;ithe only permanent parts
fof ithese cells.are:.The; glass:jar,: the; porcelain-cover,iand the brass

*, thumbscrews, for. binding posts. ;. Requisitions: for: recharrres orx for
.new. cells complete should be made accordingly. : .= Lo
,70.:The .electrically- recordlng,mstruments of: the" Weather»Bureau
.on circuits of the ordinary length ‘may.be: operated satlsfactorllyzby
Waterbury cells connected n semes, as follows. i

. Smgle regxster. i eresien

e L
Two-magnct regxster. . Sunshine.. ..
Do. - Wind velocity.
"""" =s\Sunshine and rainfall on same batter
Ciea et | fWind velocity.
Quadruple register ..[{Wind direction.
TR IS S E . Su.nshme and ramtall nsame batter

J7 1. Stomge battemes -—Storage fﬂbatterles are usually 1ssued ito
,statlons for.:the: operatlon of:i automati¢® 1nstruments when'“direct
current of r1pprox1mately 110 volts is avaﬂable. 0 (AR poss1ble also
-to'use 220 volt current In al few cases,‘however, rectlﬁers to convert

cared for, serve: very‘well ‘ = ;
- 72, The 'extensive employment of small’ storage batter1es “for au-
tomoblle starting and’lighting, besides’ assmtlng in' the’ development
cof: ‘rehable,!low priced : 1ect1ﬁers, has: resulted Hin‘the’ estabhshment
sof mumerous-battery service stations where portable batterles canibe
srentedi and 'kept: in'first- class condltlon ‘for-a reasonable ‘cost.” A
few: stations have: solved" their battery problem'by this - method"‘a
contract being made:for: battery service by the year.* =
78, Operation—~When'two relatlvely 1nact1ve plates ot electrodes
of metal or metallic compounds are 1mmersed' in“a‘suitable’ electrolyte
cto form:a cell; and a direct current of proper voltage and’ strength is
:passed through: the cell to charge'it; the chemical relatlons of the ‘ele-
‘ments of the cell-are changed, and: When the' cell’i 1s connected to an‘ex-
‘ternal. circuit,-current, will be forced: through the circuit, ’ Usually
-several platessare connected together to form’ onef p051t1ve electrode
and several others to form one mnegative: electrode. "Durmg the pemod
ofi dlscharge' the: electrodes tend to'Tevert to- thelr orlgmal compos1-
ition.: When the cell'is again’ charged the transformatlons Whlch *take
tplace ina’ cell ‘are” purely ’electrochemlcal in character and’ there.

‘is'no; real stomge of electr1clty 1n'the strlct sense of‘such 8 term""" o
soann Lo soriiiny o o ! Lntnn docils whiniing




4. OOmposztzon —A number of chemlcal substances are capable,"“ ‘

,of forming a- storage cell, but : those ‘used commermally have as
active materials‘peroxide* of lead and sponge lead immersed i in‘an
electrolyte of dilute: sulphurlc acid; or’ of: nickel hydrate and i iron
oxide in an-electrolyte con31st1ng mostly of a solution of potassium
hydrate. The active ‘materials do not possess in ‘themselves ‘the - -
‘requisite strength, rigidity, and electrical conductivity to be- formed
directly into the terminals of an electric element, but means have
been devised whereby these active materials - are pressed into' re-
cesses, or otherwise secured to suitably formed ¢ gr1ds,” which serve -
-the double purpose«of properly supporting the active materlals n
the electrolyte and of conductmg the electric’ current to or from
the active material. . The substance of the’ grld is itself chemically. -~
“inert toward the other elements in the cell. The type of cell first
~mentioned is called the “lead cell, " the second the “ Edison cell.” .. S

5. Ohemical actions—In the lead cell, which is used almost. ex-"'
clusively in Weather Bureau work, the peroxide of lead, the active e
material of ‘the positive electrode, presents a rich chocolate brown
-appearance when the cell. is charged while the sponge lead of the
negative electrode is grayish-white in color. Th1s sponge lead isan
‘allotropic form of ordinary metallic lead. : , : Gt

76. The . chemlcal ‘transformations in a storawe cell are not, per- ST
haps, perfectly understood. . Without attemptlng to give the com- -
plete chemical reactions so far as they are understood, we may state. .
simply that when the battery is- d1scharg1ng it is. generally" accepted 2
that sulphate of lead is formed at both:poles of the battery—that " -
is, the perox1de and the sponge lead are both converted into sulphate

of lead Conversely, when being charged, the sulphate of lead at

. the positive pole is converted back into peroxide of lead, while the

- lead sulphate at the negative pole is transformed: back to.sponge -
lead. Complete instructions regardlng the installation and opera-.

- tion of lead storage batteries. are given below.: Informatlon ‘about

the Edison battery will be furnished when required. .

7. Weather Bureaw storage batteries. ——The batterles 1ssued to:
»Weather Bureau stations usually consist of four cells of the PT type oo
manufactured by the Electric Storage Battery Co.  These. must be. o ¢
set up in two batteries of two cells each, but for long circuits. 3- cellz‘ S SR

~ batteries are requlred (See figs. 10 and 11.) There are other re-
liable lead cells on the market Whlch may be employed. - S

78. Location of . batteries - and -switchboard—A. . Well—ventllated L

dry, and moderately .warm, closed room (50° to 80° F.) located oﬁ:' 2
_ the instrument room provides the best location for both battery and
switchboards. . In -general -the. battenes, and ‘more; especlally the, : ,
sw1tchboard should be located W1th a view to convenience of access,"%;.ei K S
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10.

Parts of PT storage-battery cell: (@) Glass jar; (b) couple; (¢) positive plate;
(d) negative plate.

F1c. 11.—PT type storage battery of two cells.




Fia. 12.—Battery tray for PT storage cell.
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-« facility for- i}iStall(ltion and‘care, T‘Wi’ring, ete. Tt is not adv1sable to
_Place the battery 'in one of the workrooms because of the fumes given
~off: - If aspecial:battery closet is'not’ avallable, they may be located
in a storeroom,:or ‘perhaps the attic or basement or Some’ relat1vely
-remote closet, the switchboard being placed in the’ instrument room.
+This: battery: compartment should,: if. possible; be arranged’ for i in
:advance of the completion of a’ bu11d1n0' to be ‘occupied as quarters
- The ventilation must be’ good-or the gases,. largely composed of
hydrogen, given off during charge' ‘may possibly calise an explosmn
An exposed flame should: never be brought near a gassmg battery
= 9. Battery trays.—The cells' should: be: placed in one or more of
the standard battery: trays, such as are’ generally” used in' storage—
- battery work (see fig. 12),.and care should be taken to prov1de 1nsu-
- +lation" for :the “cells and ‘protection of the brass and copper in’ the
tcloset from corrosion ‘due’to the acid- fumes and ‘spray. If’ these
. metals are carefully painted with vaseline’ or ‘hot ‘paraffin after the

‘installation is completed -this trouble may' be mostly " avoided." “In

this - connection ‘considerable. trouble -has ‘been experlenced in’ the
. past-in havmg the copper wires at the: battery termmals almost or
entirely eaten away by the acid. Besides covering the parts’ Wlth

.{vaseline or paraffin, it is best to lengthen the terminals by means of

-strips’of lead 2 by 4 inch and about a foot long, one end- bemg bolted
to the:lug on'the cell: and.the outer end’ provrded W1th one of the
:special-lead bolts’ for connection to the' copper ‘wires.- ThlS places
the copper wires practically out of reach of the acid spray o
+:.80. :Use of panel box for switchboard.—The switchboard i can read-

1ly be installed in a’ pressed steel panel box of suitable size prov1ded-

-with lock and key.  The use of a box obv1ously prevents tampering,
keeps the board: cleaner, and ‘makes a:more sightly installation’ when

ithe:board - occup1es a’ consplcuous location: - Otherwise ‘it is not -
‘needed.: The provision for a panel box can: be 1ncluded in the b1d ‘

for the: ‘wiring of instruments and batteries. -
81. Attachment of board to wall—The: board as sh1pped is meant

/ to be mounted direct on the wall by means of expansion bolts, if the -
wall i 1s constructed of brick or tile; or by large wood screws if the

‘wall'is framed of wood.  When the board is placed in a panel box,
~ the iron mounting strips should be’ removed and the board attached
.direct to.the back of the box by means of machme SCrews. o'

. 82, Descmptwn ——The board and its wiring is 1llustrated in qure
13, Tt is similar in its essential details to the wooden. board hereto-
fore 1llustrated in Circular D, the principal difference being the sub-
st1tut10n of a rheostat for 1ncandescent lamps to ‘secure a charging
current of the (proper; strength or ampereage; and the addition of an

ammeter to; measure and ad]ust this charging current. ,The- rheostata

-
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-and ammeter, are merely connected 1n ‘series with: the 110-volt: lmhtmo -

{clrcult the 6 -ampere plug fuses in the upper right:hand corner of the EEE

yboard and the battery being charged. - When: the‘hghtmg current:is
alternatmg, and.a rectifier is used, connectionismade to the latter;: '
88: ;Wiring. —When the: board:and batteries are close together.:the
E connectlon ;between them. may be made, by two, pieces of:2-conductor
lead covered cable, No: 12 wire. :The ‘wires' at the boatd are-secured
to the bmdlng posts at the bottom ; iWhen) the; board ;and :batteriés

.are.a considerable dlstance apart -however; the wires should be'run =

in, one—half 1nch conduit.; [Tt isbest-not; to; place the: board: dlrectly
“QVer, the battemes, because;theiacid: fumes:will corrode the copper on
: the board jIn general, however, the: circuits to: the board: should: be
.run in condults, connections; to. the instruments and: to. the- chargmg'
_circuit belng made at the board to studs:at the back, as’indicated:in
Tloure 13.. . It: Wlll :be, noticed: that the charglng circuit:is; protectcd
,,Wlth 6- ampere plug fuses, the discharge-with-8-ampere-fuses::{:Also,
“that a battery is.being charged when: the! controlhn(r switchis:thrown
,to the right and. discharged when:thrown' to: the: left thie rheostatibe-
-ing.adjusted;to; prov1de current of thc proper stren(rth as:shown: by.
‘the ammeter. ; 2 - L nning M
v 84 Opemtzon ——-The vPT type of storarre cell requlres a nomnl ,
jcharging rate.of, 3, ,amperes,;and. it is. the. intention, iwhen using the -
-board .shown in; Figure;13,: to - -charge iat :this:rate’and only:about
.once: a, week. Dach ;week, say’ Monday,,for example, connéctions to -
the batterles {Wlll ‘be; lnterchan(red, 1. el the, battery+.charged «the
.previous ‘Monday connected vwith -the 1nst1uments,) ahd «the .other
swith, the charging circuit.. iThe latter battery cwilli theiis be. charged’
accordlng to the :detailed mstructlons given below,eand thus made

, ,ready for use the next Monday or.in case of emergency.:J wif) rirag
.85, A;record ofthe voltage and. spe01ﬁc gravity: of each cell should
;be kept Thus,-for any,; s1ngle ‘cell;yits voltage:and. specific. gravity
should be measured just.before ;bemg .connected: to:the- ¢charging .
,circuit, and the, same; data, secured. aftel the battery is] charged and v
rdlsconnected from ithe’ chartrmg 01rcu1t {

86 The followmg mstructlons are'taken 1n:pa1t from’ those pub-
hshed by ‘the manufacturersof thé PTcells, but they apply laro'ely :
to any Jead- cell‘batteryj RERe o :

S 8T lnstallmg batterg/ ‘—’—Place the jars,’ after they' .have been
,cleaned in"position ‘on: the’sand: trays (see ~ﬁg *12) “which"should -
fprev1ously be ‘filled : ‘evenly’ withithe - top W1th fine*dry ‘sand.” “The
Jtrays, which should “bet: separated by an’air’ gap, rest‘ on glass -

~
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' or shelves The cells should be so located 1n the room that they

Wlll,)be easﬂyfaccess1ble Ifssand trays are not prov1ded the -jars
‘may b ing;insulated
o gap,~‘= left

88 P_latesiof oppos1te polarlty,i,except -,the termmal plates,~“re
burned torrether by.a, connectlng strap and,are, placed in adjoining
-',]ars the posu:we plates are.of a brownlsh color, the negatives of a
) lwht gmy ] Before placmg the couples in the jars the straps.should
) be bent, over, a plece of.wood % inch th1ck the top ¢ edO'e of which.is
_‘ rounded After removmg&rom the form the ;straps should be still
further bent untll the lower edges of the plates touch, then by. gently
¢ Springing them apart ,when puttlng into ;the. jars.the. plates of
d]acen euples w1ll not have a tendency to get, together and short
. ircult CIn bendlng, care should be taken . that only; the- connectm«r
strap is bent, as the, burned ]omts must not be sub]ected ‘to, undue
¢ strain.  The plates must be, placed in, the, jars, so that in: each there
E w1ll be both a pos1t1ve and a neﬂatlve plate Af couples are, mstalled
S the wrong direction, the pZates wzll be, semously injured.:: The ap-
‘ pearance of a battery when) set up, is shown in T1gure 11, and the
- parts of a d1ssembled cell are shown In, Flgure 10 il

,,,,,

: electrolyte 1nto the cells the cxrcmts connectlng the bftttery with
3the chargmg source must be complete, care being taken to have the
; posztwe pole of the ckargmg source, conneoted fwzth tke positive
end of the. battery If a sultable voltmeter 1s. not at; hand the.po-
l__'l 1ty may be. determlned by d1pp1n0' two wires from the chargmg
termlnals 1nto a glass of water Ao, Wthh a, teaspoonful of . table
- salt has been added care bemg taken to: keep the ends atleast 1.inch
) rt to. aV01d danger of short circuits.  Fine. bubbles of :gas will be
glven oﬁ' from the, negatwe pole Gt
: .90, It ‘has not been adv1sable to sh1p to statlons the small quan-
. tlty ‘of,‘electrolyte requlred and th1s must be.procured. locally, but
1ts .pur1ty is a matter of the ﬁrst 1mportance .The cost of the elec-
,trolyte ‘should be included with other expenses incident . to. the
1nstallat10n .1t should be procured -from: some. reputable storafre-
, battery serv1ce statlon,\or from A respon51ble dealer in. battery. sup--
phes , SIX’ cells ,will requlre 27 pounds of electrolyte, ywhich, must
satlsfy the spemﬁcatlons followmg : A P
91, E lectrolyte The electrolyte L.lS dllute sulphurlc a01d of a
spemﬁc grav1ty of 1. 17 O or21° B., as shown on the hydrometer at.a
\ temperature of 70° T If 1t,1sV not convenlent or,poss1ble topro-

.clre th1s already mixed and ready for use, it may be prepared by
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- diluting suitable ‘commercial ‘sulphiiric ‘acid With puré water. "The
~ “acid; as well as the water, mustbe free from impurities, suchz§s1ron,
arsenic, - nitric “or* hiydrochloric ‘scid ; this ‘is absolutely essential.
‘Then diluting, the acid must'be poured-into' the ‘water,'not the water
“into the acid; the proportions of acid”(of 1:840 specific gravity, or
66° B.) and water are 1 part acid to 6 of ""'w‘fiit'ef“:'(bj‘\;éllilixfi‘;é)f  The
~acid must be’'added to‘the water:slowly: and with great caution, on’
“account of the' heat generated; the final “density of the solgtlon
(1:170" specific’ gravity) must be réad ‘When thé ‘solution 'has’ dooled.
~An earthenware crock or ‘a- léad-lined tank may be used for' mixing;
“a wooden vessel which has'not been used for other purposes, such'as
‘a2 'new washtub;!is also’ suitable! ‘T'he electrolyte muist be cool ‘when
" poured into'the cells. i b il HE DI e
'+ 92,-The"switchboard ‘and batteries must ‘be'‘fully " installed ‘and
‘wired up, except’ connecting’ to*the instrument civéuit ‘before’ filling
- the batteries' with’ the' electroljte. ' Cover “the plat a depth ‘of
vome-half dnch.c 1 sy P
'+ 98. Initial charge~The' chargs should bs'started at’'the normal
‘rate; 3-ampéres, as soon as the electrolyte is'in ‘the cells, ‘and’ con-
tinued at the samie rate, provided the temperature of the electrolyte
1is well below 100° ‘F., until there i§ no further’ rise or increase in
either the voltage or specific gravity and gas'is" being freely ‘given

off from‘all the plates; also the color of the positive platé‘sy'Sthldgbe

i

i v PR

~a dark brown or chocolate, and ‘the' negatives a light slate or gray.
The temperature of the ‘electrolyte should be ‘closely watched, and’ if
- -it approaches 100% F. the charging rate ‘must be reduced. or the -
‘charge stopped: entirely until ‘the temperature stops rising. + From
‘30 to 40 hours at the normal r‘atéiWill‘be""i"e‘qti‘iféd"tof‘cbmpl‘gt}ei the -
‘charge, but'if the'rate -is'less the' tifne will be' proportionately  in-
creased. - The specific gravity will fall somewhat’ after the electro- -
Iyte is added to the cells, and ‘will then ‘gradually rise"as the charge
progresses, until it is up to 1.210 or thereabouts. ' The voltage for
each cell at the end of ‘chargé will be' between 2.5 and 2.7 volts, and
for this reason’a fixed ‘or' definite voltage should not be aimed for. -
1tis of the utimost importance!that the initial charge be complete in
every respect. o hE T aitinad T e el

94, After the completion of a charge (initial 'or with the battery

in regular service) and the current off; the voltage will'‘quite rapidly
“fall to about 2.05 volts per cell ‘and there rémain while' on open cir- -
SR P eat e

cuit, falling to 2 volts when the ‘discharge is'started,” * 7 0
- “95. Operation—Battery in service.—Ewxcessive charging muist be
‘avoided,  nor “must a*battery be undercharged, _overdischarged, or
“allowed to stand completely ;discﬁfﬁ”‘ge‘{- Sy A e
PRI A S VOTINE . ad LD R ‘.7,;?{;,5‘4’; LR N
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96, The :battery, should-be preferably, charged at the normal. rate. -
Itis vé'niﬁbrtantl that it should be sufficiently charged; but the charge -
should not'be. continued beyond .that point... Both: from the stand--
point of efficiency and life of the .plates, the . best ipractice .is' the -
method which embraces, what; may. be:called a regular-charge, to' be
given when the battery, is from: one-half.to; two-thirds discharged; :
that ,:is,/Z Q)hafge at the normal rate until the number of ‘ampere-hours.:
.charged exceeds the preceding discharge by: from 5 to 15 per cent, ¢+
9T, :Once in-.a_while an -overcharge. should . be given; the. charge -
being",contlinued,:imtil,,,no rise rin. the voltage: across the battery :is..
shown for ﬁve ‘successive 15-minute.readings. (thus indicating - that -
it:i(é,igt;zi;inéwximum);_ahnd, all cells are gassing freely.: . . .

‘98\.“‘Qii:(lz}scha?’ge*the voltage should not be .allowed to_ fall below
1.75 volts per cell, with current at normal rate; the limiting voltage,::
‘however, is higher 'if .the rate is less than normal, and lower if the

rate is more than normal- . . St e AT
99. Inspection.=Once . every . week: before charging .a specific -
grav1t37 .reading’:of all cells should: be taken, and likewise all cells :
should be carefully examined. to-see that the plates:are not touching -
“-each other or otherwise short-circuited ‘and have normal color: The
terminals should ‘also.be watched for .corrosion of the copper:and -
vaseline applied. occasionally; also the: cells should be. kept reason- -
~ably free from sediment and. the level of the electrolyte maintained .
sufficiently high.',The correction .of faults is:discussed below.:: .

- 100. “Low” cells—Indications. and treatment.—Falling, off .in spe-:
cific.gravity or voltage relative to the other cells. , Zack or deficienay -
of gassing on overcharge as compared with surrounding cells. : Color
of plates markedly lighter or darker than ini surrounding cells.: ... .
101 In case of any of the above symptoms being noted, inspect the:-
cell carqftully'for,‘i‘:hel cause and remove at once. Short circuits -are

to, be remoyed with a thin strip of hard ‘rubber or wood; never use .

102 1, e € e o s roubl s b roved, the rend

ings do not come up at ‘the‘ieﬁd,éf;t{vei}chdrgé, the battery as;a whole, .

or preferably the low cell or cells, should receive,a sparate or extra

Ch&I‘ge. , ,:1“: , ‘ ’5\;;‘5':: e 1oty SRR TP iy
103.. Impurities .in the electrolyte will also cause a,cell to work :

irregularly. * Should it be known that any:impurity has gotten into. .

a cell, the impurity,should be removed at once. . In case removal is .,

I

delayed and any.considerable amount of, foreign matter becomes dis- .

solved in the electrolyte, this solution should be replaced immediately, .,

- thoroughly flushing the,cell ;with water and, putting in new electro-.
Iyte. . The, change should be made, when; the battery, is discharged

- and just before charging.  If in doubt asto whether the electrolyto.



. with transportatmn charges prepaid!>

- and‘at full’ charge ‘and' normal temperature (70° T) has' fallen to
1.190, it- should be’ restored to ‘standard’(1.205to' 1. 215) by the add1—
tion: of new electrolyte 1nste‘1d ‘of Water: When replac1n0‘ evaporatlon

_value of the’ electromotlve force 1mpressed on the 01rcu1t

26%

Ny contains impurities;’ a half: pmt sample,*taken N the end of d1scharge,

should be submltted for test: > The Electrie Storage Battery Co; ‘will k

analyze and report onjfres of- charge, samples recelved at the Works;\ .

104} Sediment.—The accumulatmn ‘ot sed1ment 1n*th'e”bottom o'f“
the: ]aermust be*watched‘ and’ not‘allowed under’ any ‘circumstances *
torget iup toiithe plates, as, 1 'thig oceurs; ‘rapid’ detcrloratlon Wllli
result.-To remove ‘the” sediment; the siinplest’ method is7t0* hft the
couples out of the jars'after'the: battery ks béen! fully charged draw.
orfpour off the electrolyte ‘and ‘then dump thie' sediment, clean the ’
jars‘and:get; the’ couples back and’ cove1ed‘w1th electrolyte agam 28"
qulckly as p0531ble, so that'there: Wlll be'no ‘¢hanice’of' the plates dry-
ingout.}! Dlectrolyte, not Water, willtbé ! requlred ‘10" complete the _
filling‘of the! cells,:the speclﬁc grav1ty bemg ad]usted to”standard ,
(1.205 to'1.215 at the'end of charge)’at thé same'time. .

105. E’fuapomtwn —Do.not allow the sm'faee of the electroly yte o
get' down to the top' lof the' plates, “keep'it at'its’ proper evel® (one-
half inch abovelthe top of ‘the:plates) by thie addltlon ‘of* dzstzlled I
fwater, which ‘should 'be* added at‘the’ beglnnmg ‘of a charge .

106 Restoringlowered! spéezﬁo gravity —It will’ not ‘be’ necessary
to add new’ electrolyte, except at! ‘long mtem}als, or’ Whe cleamng out

sediment. - When the'specific pravity' Wlth the cells in good condltlon .

To correct to normal temperature, subtract one’ po1nt (0 001 spemﬁc

B glav1ty) for each 3° Fibelow' 70° and’ add one’ pomt ‘for each 3° B

above 7 0°'4 for ‘instande; electrolyte Whlch 1s 1 213 at 61° and 1 207 at
79¢' Wlllbe1210at70° o ' N

107." Instructions for' usmg voltmete :
shown in*Figure 14, are ‘furnished’ for 'use’ ‘at ‘stations in’ testmg

batteries in order to maintain them in good serviceable. condition. "
: ,Such instruments are’ necessarlly of 'delicate constructlon, and 1t 1s »
essential that they be handled ‘with’ correspondlng care.

108:“When' tests are’ made the’ 'voltmieter may be best 'placed on
some convenient surface near by and connected to . the cell or.”

|  battery by short lengths’ of wire. The negatlve side of the; battery

orcell “must * e connected to th‘e_‘.blndmor post of’ the voltmeter '

. marked N and ‘the positive pole t the post marked P./“The seale .

readmg ‘of "the néedle, when' it has come to Test, shows ‘difference of '
potentlal' across ‘the’ termmals ‘of‘the’ battery and approx1mately the

109. ‘The voltmeter should never be’ connected to an electrlc llght |
circuiit, or'to ‘a’ ‘battery of many cells, ‘the' voltdge '6f ‘which'is likely



F1G. 14.—Battery voltmeter.
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to exceed:the capacity of the mstrument—that is, 10 oolts " Bat-
~ teries of nunierous cells must be tested by gomg over a feW cells at -
a time. ’ T

. 110. Observers should not: break the" 1nn r’ als or attempt to
repair an instrument that becomes defective by excesswe current orﬂy
otherwise, but should report the matter to the central office for
actlon '

VIL ELEOTRIC LIGHTS FOR INSTRUMENTS. ‘ ?

111. Electric Zzghts are. “reguzred for: convemence at the 1nstrument
shelter and at.a point near.the rain and snow gages.  Special atten-
tion, .also, . should be.. glven to ~the. chghtmgwof the .- barometers
Wiring for-the same: should: in general be in conduit; one-half-inch
conduit 1s\sufﬁc:1ent ”for two No. 14 w1res -Good 1nsta11at1ons may
be" made' in: accordance Wrth the. sample spec1ﬁcat10ns glven below,
~ but a 'simpler and.. cheaper lamptsupport at the ram-gage can ‘be

made from conduit asishown in Figure-5:- '

112: 00nfo7'mzty to Natzonal Llectrical Code. —The electrlc light
and instrument wiring: :should conform ‘to the rules and ‘regulations
- of the city in which the station is located, and in general to the
National Electrical Code. Under no mrcumstances are electric hght
and: 1nstrument eres to be'run: 1n the same condult e

. VIILS PROTEUI‘ION AGAINST LIGHTNING,

113. Groundmg of mstrument towers -—It is.advisable to ground
wind-instrument towers, and wmd-vane and anemometer supports, -
to ‘protect the ermg ‘thereon~ and more especially ‘the connected
~lnstruments ‘located -in- the -office. When ‘the ‘tower has'a ‘ground
‘exposure, a piece of one- -half- inch copper ‘¢able may be used for .
the earth connection, the upper end,of- the cable fastened to the.
‘tower by means- of ‘a- solderless- connector which “should be bolted
to one of -the corner posts near the' foot ‘plate. The lower end of
the cable must reach soil which is permanently m01st ; ;

114 For detailed” descrlptlon of methods used in ll(rhtnlng pro-

tectlon see' Farmers’ Bulletin No. 842 R i . .
o 115. Groundmg of Toof eguzpment -——Towers and supports when
“located.onithe roof should be grounded. to some part of the roof or
bulldmg that is itself well grounded or in some’ ‘cases”it may be’
necessary to run a cable direct from the tower ‘downi-the” outside of
the bulldlng to a sultable ground at some- -convenient- pomt ot

116.. Following are spec1ﬁcat10ns, somewhat modified’ ‘from’’ the
original,:for the wiring at one of ‘the observatory stations where the
wind instruments and the'sunshing tecorder alone’ wére' given' a roof
~ exposure, the balance a ground exposure, which necessﬂ:ated the use
of lead-covered cable for the latter.
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IX. SPECIFICATIONS FOR CONDUIT, DLECTRIC WIRING, ETC., FOR INSTRU-
MENTS AT \VEATHER BUREAU OBSERVATORY BUILDING, CINCINNATI,
OHIO. ; . R

117. Conduit for instrument wwmg —All condmt for interlor work will be
black for:exterior -work: sherad1zed : SN

‘118, Run'1iineh conduit from instrument stand to’ basement 1-1nch from base-
ment to penthouse, terminating the same in the foot of the ‘wind vane and ane-

:

mometer support ; $-inch conduits from switchboatrd near rectlﬁer to end of first-

mentioned 1- 1nch COIldlllt and’from-same switchboard to battery; all as indi-
' catedin w1rmg dxa"ram ‘and plans “All conduit shall be so installed as to permit
of rewiring or such future changes as may be necessary. All conduit joints will
be carefully leaded to make water-tight and no traps for water permitted. R

119. Wiring.—Run nine conductors from the instrument stand without break
‘through the 1-inch conduit to thecontact box in ‘the- wind-vane support; a
“second nine wires from the stand:to the basement, where two battery leads
extend to the switchboard, and connection is made to a T-conductor lead-
. covered cable extending across basement to walls and thence to rain gage andg
telethermoscope. in “instrument sheltér, ' Run four conductors through l-inch
conduit from rect1ﬁer switch to end of 1-inch conduit in basement; also four
conductors from: batterles to rectlﬁer switch; all as;shown in Figures, 15 to 19,
incluswe, »w1r1ng dlagrams No. 16- -gage heavy rubber covered ﬁxture wne
will be:used for all drawn wires in conduits ‘and No. 18 lead- covered ‘éables.

120. Wind instruments and sunshine recorder. —Connect the five' wlres to the

: ‘Wmd-vane contacts, and. from the bo*z run 2-conductor ‘ledd: covered cables to -

the anemometer on-the Cross: arm and to the. sunshme recorder, also placed on
a cross arm’ attached to the wmd-vane support. - :

121. Telethermoscope and: ram gage.—From a short dlstance within the
. basement wall of the bmldlnv extend the 7-conductor’ lead-covered cable in a
:-trench 30 1nches deep ‘to.a_ pomt beneath the mstrument shelter. From the
bottom: of the trench 1nclose the cable m 14-inch conduit, terminating same in a
PJX condulet placed about 20 1nches below the bottom of the sheltér. Wire
thence in 3-inch: conduit to the telethermoscope in the shelter, using three
No. 16 single-braid rubber-covered wires, the end of the conduit to be about
12 inches below the center of .the shelter roof, all conduit and wiring so dis-
: posed as not to interfere with the instruments. Form the wires into a neat
- handmade cable, carefully solderlng the three connections to the telethermo—
scope as descrlbed In separate leaflet.

122, Wire- w1th 2tonductor le‘ld covered ‘cable to the tipping-bucket rain-
. gage;; 1n % }nch conduit from. the PJX condulet beneath the shelter to bottom
of 30-inch’ trench, thence without conduxt tosend of walk, about 16 feet distant,

(see fig.- 19).. Contmue cable upward from’, trench through %-inch conduit up-

ight with "oosenecl\ at top, the condu1t securely embedded at its 10we1 end in

the concrete walk e

123 The dlstance from the bflsement wall to the foot of the instrument-
shelter support is -about 56 feet ‘from the bend of the conduit below. ground
at the foot of the shelter support to the floor of the shelter, 13 feet.

124."’ ondmt "and ﬁttmgs for clectmc lights—XRun. 1-inch sherardized iron
conduit ; w1th “water- tlght fittings throughout from the basement through open-
ings already‘ provided,..to ‘the_ foot . of the instrument-shelter support in the
~ard..,;Prov1de at this ' point a sherardized T condulet or equivalent, securely
fastened to the: shelter\,support.;/icontinue;%-inch conduit up:-the leg. of the
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shelter support to the inside of the shelter, and provide conduit. fittings for
the snap switch and lamp receptacles. (see fig. 20). TFrom the condulet also
run a l-inch conduit to the foot of the lamp- post then up through the 4-inch .
support for the globe’ "t the: mcandescent lamp..~All. homzontal runs of ‘the
conduit to be at least 30 inches under .ground.

125, All condmt placed under ground will be given-a coatmg of hot coal tax,‘
or pure asphaltum and condmt and ﬁttmgs above ground thoroughly painted;

' BAROM ETER LAMPS ‘/

v: E.XH!BITION ROOM (
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\— 1" CONDUIT
\
. : \\
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e
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I<IG 18 —First-floor plan showing mstrument c1rcu1ts Observatory, Clncmnau, Oth .
to prevent corrosion.” The "5-inch” by {10-inch’ openmgs m “the™ concrete walls'
of the housé throtigh “which 'the cable and conduit have exlt w111 “be filled in
with a cement mortar.

126. The electric lighting and rectzﬁer cwcmts ~—I‘urn1sh and run from the
service board near the center of the basement a circnit of No. 12. wire to a
double-pole indicating flush- snap switch located in the first-floor hall and of
a type similar to that. specified’ ,m‘hother parts,ofhthe building. ¥From the
switch run the circuit to a terminal box at the beginning of 'the conduit in

H
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the basement. Connect the light .on “the corner of the. bulldmg, which has
been provided for in another contract, with the circuit run to the terminal box.
Furnish and run: in-l-inch conduit from the termmal box a’2- conductor lead-f
covered cable, No.T, 2:solid. ere, new code standard, to the llght in the 1nstru-
ment sheltér and to the. light on.the lamp -post. Complete the. lamp-post equip-’

ment by prov1ding a 4-1nch holde.r of: cast iron to. fit over. the top of the*4-inch - .
plpe support the holder to carry a frosted 8-1nch globe. Place in? the globe a .

100-Watt Mazda lamp Wlth the necessary ﬁxtures : S

- 127, Shelter™ light “Provide and install above the door 1n the instrument
shelter a reﬂector made accordin~ to. drawxng (ﬁg 20) ‘the reﬂector to be made
of copper 31 mches long, palnted whlte on the ins1de Place ‘in the reﬂector

Ty

. -
\ . JHOLE FOR CLEARANCE. .
"'r -~ '\e

B Sigapary

e == ool

.,~3CONDUl'r

FIG 20. —Details of shelter llghts (a) Copper reﬂector, 14 ounce copper inside painted
,",; white; (b) type.G, Form 5, condulet body, keyless: receptacle (c) type H, TForm 5,
= condulet body,\keyless receptacle; (d) type G,. Form 5 condulet body, with snap-

iy switch, (e) \T- 0 Edls.on Mazda lamp, 25 watts.

two T-10 Edlson Mazda lights, 256 watts, with; standar
and fittings, the lamps to be controlled by a snap’ sw1tch !
o128, Rectzﬂer.—-—;Install near the service board in ¢ the basement a Wagner
rectlﬁer, type 5 ‘B, 4 volts, to change the current from alternatlng to direct,
smtable for chargmg two- lead storage cells of ‘the PT type, Dlectrlc Storage

‘Batteryl Co s\ make The strength of current for, chargmg will® ot be Tiore -

than 3; amperes Connect the rectifier. to” the serv1ce board by No 12 duplex
rubber-covered w1re From the rectlﬁer run the secondary dlrect current to the
swrtchboard in closet off the exhibition room and connect the sw1tches w1th
their respectlve storage batteries. RSt

129, Furmshmg of material. ——All erlng material for the electrlc 11o'hts and
instruments wxll be furnished by the electmcal contractor .exceptmg the ﬁxture
W1re and lead-covered cables. e

130. Battery -shelf, mstrument swztchboard and cut- out bo.'r Attach to the
concrete wall in the basement at the place des1gnated on the drawlng one bat-
tery shelf of nonmetallic slate 24 mches long, 12 inches wide and ‘not less than

’

Weatherproof sockets

»
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three-fourths inch thick, the shelf to be fastened to the wall by suitable
brackets. Provide two light wooden sand trays 13 inches deep and 7 inches
. square, inside measurements, one for each storage battery.
131. Provide and install in the closet connected with the exhibition room
‘two - 15-ampere, double-pole, . double-throw -baby knife switches, Bryant or
equ1valent two Edison standard. porcelain plug fuse cut-outs with covers and
- fuses, and one ammeter of the type used with the Wagner rectifier, all mounted
. on a slate base.and placed in a metal cut-out. box, the box to be at least 18
mches wide, essentially as. mdlcated in .the wrrmg dlagram of instrument
. circuits. :
.132. Barometer lamps -—~Prov1de two outlets for barometer lamps one above
the other in.a vertical. line .and spaced. 30 inches apart, the lower one of the
two to be,placed 26 inches above the finished floor, and at a point designated
. by-the Weather Bureau Use . Bossert " boxes No. 174 (3% inches diameter by
1§ inches deep); to fit Faries wall braclsets No. 3112, the latter to be altered

.+ . If necessary by. cutting .off..the. horizontal tubing to bring the vertical axis

of the lamp 5 1nches from the wall.; Place fixtures so that the tip end of.

o ,‘lamp is.up.

133, ‘Each lamp w111 be. 25-watt tungsten and shaded Wlth a. paw-shaped
shade with . 2%-inch holder.” The finish will be the same as other fixtures
in-the room. .. .

:134. Provide one flush Wall sthch of the style specified for the remamder'
of the building,  the switch .to control both lamps, and placed midway between
the two brackets.

:135. Inspection.—The wiring must be ﬁrst class in every respect and subJect

B -ito the inspection of the local Weather Bureau official before acceptance, and

" done -in conformity with the Cincinnati- Fire Prevention. Bureau. regulations.
The contractor will be responsible for any damage done to the property through
the carelessness. of workmen engaged on the job,

;186. Concrete work.~—~Construct, where shown on plans, four concrete plinths
.:to support -the 1nstrument shelter. - These plinths shall be 12 by 12 inches
on-the top:and 18 by 18 inches-at the bottom, the top surfaces level with the
-surface.of the adjoining sidewalk, and they shall extend 18 inches into the
ground, or farther if necessary, to secure a solid foundation. Set in the top
of each post where directed two 3-inch galvanized bolts with cast-iron washers,
with head down, and with the nut end 2 inchegy above the finished surface of

the post. .

;. 137. Construct a concrete foundation, as shown on drawing, for the electric
lamp-post, .12 by 12.by. 18 inches deep, with the top surface set level with the

surface of the:adjoining sidewalk. -In the center of the foundation embed a

4-inch calvanlzed standard wrought-iron: pipe, so that the top of the vertical
‘pipe is 4 feet above the-ground. , . .

-138. All concrete to be made, up of 1 part Portland cement, 3 parts clean
,sharp sand, and 5 parts clean. broken stone or gravel.



‘ l GLOSSARY

Ampere. The practical umt of electrlc current ﬂow, one coulomb ‘per: second

i s;the:unvarying:current-which:-when-passed: through a- solution of’ nitrate

ik of ;silver in water, according:to certam spec1ﬁcat10ns, depOS1ts sﬂver at the
“rate of 0.001118 grams per:second.. P& :

ey ity e

-Battery. A’ combination:of/cells.: :

Box, distributing. -Any box from Wlnch branch c1rcu1ts are Tun.

:Box; ﬂoor.ng,metal box with. cover used as lan outlet for conductors run in
conduit: beneath’s the : floor. bl fliiw el eununos R R

‘Box, junction,::"A'box where connections:are made f10m one C1rcu1t to another.
A distributing box . is usually a junction:box. - sy

.Box, panel. A rectangular -shaped ' box . usually: of pressed steel ﬁtted With a

- door, ‘'which® is:sét: in a jrecess’ in a wall:soithat the! door is nearly flush .

w1t with: the:surface.:::' :

Box, pull. . Pressed-steel boxes of rectangular or circular CToss’ section placed

'+ v in‘conduit systems to facilitate the drawing or pulling through of ‘wires:.

{Cable, handmade. ™ A cable’ of  wire formed into- shape to:fit: certain connec-
tions or to:make’ possible more feady handlmg Moderately heavy waxed
linen cord:is employed in makmg the cable. * o i

Cable, lead=covered:s; Two "or more insulated wires! protected by a contmuous-
coating of lead usually about one-sixteenth of an inch thick."

:Cable,Okonite. ' Two or: moré wires' protected:by an armor or sheathing’ of
tape and insulated with Okomte, aitrade’ name: for an: insulation made by

ririthe 'Okonite :Copios s =;',~)if" ST R EPRES FERE R R TRt Pt RS R A

Cable, weatherproof. - Two or more ‘insulated wires covered w1th brald and all
' safurated!with :a " dense, ‘moisture-proof’ compound.'~ : :

Cell ‘primary or veltaic. ‘A ‘combination of two’ different conductmg materials

“immersed:in? a’ liquid ‘or electrolyte which ‘acts: chemically on‘one‘of the

" materials more readily than on the other, and which produces a’current
i 1t of ~electricity’ when' the two’ materials are connected outside of the 1iquid

by a conductor. AN I RN
Cell, storage, or secondary.”' A’ combination’ of ‘two“relatively*inactive plates
firi or electrodes 'of metals or metallic' compounds immersed ‘in-an electrolyte
it " whieh! will: not’ act on’the’plates until' an’electric current has been forced
* through the electrolyte from one plate to the other. i ' :

i After the plates have been-altered by’ this so-called’ char«mg current
iiupon” completion®of ‘an external ecircuit the cell acts as'a’source of elec-
;nxvitricalienergyfuntil'*the plates” ‘approximately’ return to their or1ginal

chemical condition. S Sl e g
Circmt open, or broken. A ‘eircuit the’ conductors of Wthh become separated
‘’at’'some point ‘or points’either mtentmnally or accidentally, wlth a result-
ant interruption of the eurrent fow, i i wa dunilud wf i i i
Cnrcuxt closed A eireqit’ through which electrlc current is ﬂowmg contmu-
“‘Ollsly. Ve i ol oAaiy Vs oneiegs s e b et :
Condunt black or enamelled. Rigid metallie’ condult protected agamst cor-
{1 rosion by ‘black-enamel * pamt oven-baked "

Ciirerin bl g e
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‘Conduit, flexible. Conduit formed of spirally wound strip steel to secure
flexibility, galvanized for protection against corrosion, the joints of the
spiral made in such a manner as to be nearly waterproof (use only for.
interior wiring).

‘Conduit, rigid metallic. Standard steel pipe in lengths of 10 feet threaded at
both ends, the interior free of ‘any: obstruction to the drawing of wires
and protected against corrosion by enamel pamt or by galvanizing or

- sheradizing.:. - - jost [F A A Ty

LEEUN

B

Conduit, sheradized. A form of rwld met'ﬂhc condu1t coated -with-zine by
tinclosing in a -retort with  powdered: zine. dust; -heating.to .a suitable tem-

perature, and then cooling gradually.: == «:; w0t v g
Compound, waterproof. A hquld for pdlntln" wires.-or taped Jomts to ‘pro-
tect against moisture.:: i« i g el il sl ieit sudl

fawlln 2

.Condulets. .~ A trade name: for ironifittings;. usuallv cast, of a\large variety. of
forms, employed in connection with rigid.conduit for:electric: wiring.
.Coulomb. The quantity of.electricity; transferred . by a:current. of one inter-

national ampere in one second. i
:Couples. ' A pair-of lead: storage-battery . plates, one. positive and one.negative,
+i:permanently . joined together::by a lead-strap forming. the.‘electrical con-
nection from one plate to the other’ when the plates: are immersed :in the
electrolyte S iarn g are oL ashes CY i i
Current :The. adjustment or effects of:a contmuous attempt at readJustment
-of potential difference by a conductor. .. Potential difference’ is- measured
..in volts; rate-of flow of:current:in amperes: quantlty by coulombs:
Electrodes. The terminal of .an’;open: electric circuit.:. The. termmals of the
- metallic or solid conductors of: an. electrrc c1rcu1t 1mmersed in an electro-
Iytic solution.:; .7 .0 ot s oiiic i & o s el
‘Electrolyte., - A 11qu1d susceptlble of: decompos1tlon by the electrlc current and
-capable . of . electrolytic..conduction.
Electromotive-force. The cause which produces elect11c current The prac-
tical unit is the volt. R ; e idn
Fuse. A wire bar or strlp of fusible. metal 1nserted for safety in-an electrlcal
_circuit. , When . the. current..increases. beyond a certain,safe. strength, ;the
fuse. melts, mterruptlng the -circuit and. thereby preventlng posmblhty of
-damage.. . . . i EEE VR FER
Fuse, plug. A fuse made part of a plug to be screwed 1nt0 a, receptacle in a
manner similar to an electric lamp. e
National Electrical .Code.. Regulations of.the National Board of I‘1re Under-
. writers. governing electrlcal installations. as regards both .methods and
apparatus.: The. code,. or jmodifications . of: .it, ;has. been: adopted ‘as law to
a large extent. e AR S v
"Ohm.. Unit. of electrical,. 1es1st’1nce represented by the res1stance offered to
’ an unvarying electric current by a;column-of mercury at,the temperature
-; of melting ice, 14.4521 .grams.in mass, of a constant cross-sectional: area,
-and of the length of 106.3 centimeters. REEET e cat
Plate, negative.: That plate of a, storage battery. which is connected w1th the
. ne?*atlve termmal of a chargmg source, and.which is therefore the negative
pole of the battery on discharging. : s S
Plate, posmve. ‘That plate of a: storage battery whlch is connected W1th the
' positive termlnal of a charging source, and wh1ch is therefore the pos1t1ve
pole of the battery on discharging. , - - b e
Plate, terminal. The positive or negative plates ot‘ a stora"e battery to whxch
connections are made to an external c1rcu1t
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-Shunt, spark. A coil of wire wound noninduectively, connected across a circuit

: in parallel -with an electromagnet to: prevent sparking of the .contact
points of an mterrupter in the c1rcu1t )

Tape. - A form. of insulation for covering electric wires, especially at joints.
The - material can be plam rubber,.cotton, or cotton impregnated with

) adhesive rubber preparations, or cotton treated with varnishes.

Volt The unit of electromotive force or potential difference.
Wire, fixture. A rubber-insulated copper: wire ordinarily used for wiring
~fixtures, solid or stranded, No. 16 or.18 A. W. G., and covered with braid
. ~'at least 1/64 of an inch thick." ;
:Wn'e, gage of, The size of all copper w. ire is giv en in the Amencan or Brown
& Sharpe wire gage. R .

ere, rubber=covered.’ The frrade of insulated wire commonly used in interior
‘conduits. -The rubber covering 1s ordmamly held in place with one or two
layers of cotton braided on. : i

ere, slow-burmng An” 1nsu1ared wire especmlly designed for use in hot,
dry places.” The insulation cons1sts of three braids of cotton, all the 1nter-

) stices filled with material having fire- re51st1ng and insulating properties.

‘Wire, solid or flexible. © An insulated copper conductor, either made with one
wire or, if ﬁexible,"of several smaller wires of equivalent cross section.

Wiring, concealed. - Wires drawn through conduits within the walls or floors

_ of a building as distinguished from wiring in molding or open work. '

Wire, weatherproof. For use outdoors where moisture is certain and where
fireproof - qualities are not:-necessary. The insulation consists of at least
three braids of cotton, all of which must be thoroughly saturated with a

" dense moisture-proof compound. - :
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