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STATION APPARATUS

1. The following apparatus is required by these specifica-

tions:

Amplifiers:

Battery Boxes:

Batteries:

#23-A AMPLIFIER

A single stage vacuum tube amplifier
contained in a metal subscriber set box.
Cover of set is fastened by a special
screw which requires the #110 tool for
its operation. The vacuum tube is not
furnished as part of the amplifier.

#27-A AMPLIFIER

Portable self-contained amplifier set,
consisting of #23-A amplifier and
#6013-A key in wooden cabinet which
has space for batteries and a desk
stand. The vacuum tube, batteries and
desk stand are not furnished as part of
the amplifier.

#2-A BATTERY BOX

Metal box for holding 4 Blue Bell dry
cells. Used at local battery stations for
holding transmitter battery.

#9-A BATTERY BOX

Wooden box arranged to hold 3 Blue
Bell dry cells and 3 #766 Eveready dry
batteries.  Contains a #55-A fuse
mounted on a #9-A {fuse block.

BLUE BELL DRY CELL

For vacuum tube filament current sup-
ply of #23-A and #27-A amplifiers.
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Cords:

Page $

#1763 EVEREADY DRY BATTERY

A 2214 volt battery for vacuum tube
plate current supply in #27-A amplifier.

#1766 EVEREADY DRY BATTERY
A 22 volt battery for vacuum tube
plate current supply in #23-A amplifier
at permanent installations.

#287 CORD

Six conductor desk stand cord for use
with amplifiers at machine switching
local battery talking stations.

#355 CORD

Five conductor desk stand cord for use
with amplifiers at common battery

manual and magneto stations. Part of
#3881 cord.

#355-B CORD

Five conductor desk stand cord for use
with amplifiers at machine switching,
common battery talking stations. Part
of #692-B and #729-B cords.

#5147 CORD

Transmitter cord for use with manual
desk stand. Two cords required for
each stand. Part of #881 cord.

#547-B CORD

Transmitter cord for use with machine
switching desk stand. Two cords re-
quired for each stand. Part of #692-B
and #729-B cords.

#549 CORD

Receiver cord for manual desk stands.
Part of #881 cord.
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#549-B CORD
Receiver cord for machine switching
desk stands. Part of #692-B and
#729-B cords.

#3550 CORD
Three conductor cord for connecting
#27-A amplifier to subscriber set.

#551 CORD
Four conductor desk stand cord for use
at stations with double head receivers.

#595-B CORD
Dial cord for use with machine switch-
ing desk stand equipped with dial. Part
of #692-B cord.

#692-B CORD

Combination cord for #50-CN desk
stand equipped with dial. Consists of—
1 #355-B cord

2 #547-B  “

1 #549-B.

1 #595-B “
#696. CORD

Double head receiver cord for use with
two #528 receivers.

#729-B CORD
Combination cord for use with #50-CN
desk stand equipped with apparatus
blank. Consists of—
1 #355-B cord
2 #547-B ¢
1 #549-B
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Desk Stands:

Fuse:

Fuse Block:

Head Band:

4448
Page 7

#881 CORD
Combination cord for #40-CN desk
stand. Consists of—
1 #547 cord
*] #548 “
1 #549 «
1 #3585 «
¥Two 547 cords will later be used.

#40-CN DESK STAND
Used with amplifiers at manual stations.

#50-CN DESK STAND
Used with amplifiers at machine switch-
ing stations. May also be used (with
apparatus blank) in accordance with
supplemental instructions at manual sta-
tions soon to be changed to machine
switching.

#55-A FUSE

Tubular glass enclosed fuse for use in
67.5 volt battery circuit in #9-A battery
box. Continuous current capacity 0.4
ampere.

#9-A FUSE BLOCK
Porcelain block provided with clips for
holding #55-A fuse.

#1-B HEAD BAND

Head band used with two :}528 re-
ceivers.
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Key:

Receiver:

Transmitters:

Vacuum Tube:

#6002-B KEY
A mounted two-position locking lever
key making and breaking two sets of
contacts. Used at double head receiver
installations.

#6013-A KEY
Wooden box containing a #272-C key
for switching the #23-A amplifier in
and out of circuit and a 6-step potenti-
ometer for regulating the volume of
amplified speech delivered by the ampli-
fier.

#144 RECEIVER
Used at all amplifier installations.

#528 RECEIVER

Used at double head receiver installa-
tions.

#323 TRANSMITTER
Used at all amplifier installations not
requiring the #337 transmitter.

#337 TRANSMITTER
Used at certain amplifier installations
as required by station zoning instruc-
tions.

#215-A VACUUM TUBE (Type N)

Small thermionic vacuum tube used in
'##23-A amplifier.
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GENERAL

2. These specifications cover the installation and mainte-
nance of apparatus to aid subscribers with impaired hearing
in the use of the telephone. For those subscribers who require
a greater volume of sound than the normal ear requires it is
usually possible to give assistance by means of double head
receivers (two #3528 receivers) or by means of an amplifier.
Where the subscriber’s hearing is only slightly impaired the
double head receivers may be all that is necessary. In cases
where the double receivers do not give sufficient volume or
the subscriber does not wish to use double receivers, the am-
plifier should give satisfactory results except in those cases
(which are believed to be relatively few) where the subscriber
cannot be helped by increased volume of sound.

In order that the suitability of the amplifier may be deter-
mined in each case it has been arranged in portable form
(#27-A amplifier) for trial purposes, as well as a form suit-
able for permanent installation (#23-A amplifier), where trial
of the portable set has shown that the amplifier is satisfactory.
The method of making the trial installation with the #27-A
amplifier, i.e,, whether at the station or the commercial office,
shall be in accordance with local instructions.

This apparatus is to be furnished only to subscribers with
impaired hearing. Therefore, when installations of head re-
ceivers and amplifiers are made their use will have been ap-
proved by the representative of the telephone company ap-
pointed to handle this matter.

Under these specifications amplifiers may be used only at
desk stand installations. Therefore, where the #23-A ampli-
fier is desired at a station equipped with a wall set, it will be
necessary to replace the wall set with a desk stand.

Stations for which no connections are given require special
treatment. Installations at such stations should be referred to
the Engineering Department.
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DOUBLE HEAD RECEIVER INSTALLATIONS

3. Locating Apparatus. Locate #6002-B key within easy
reach of the user (at desk installations usually on left side of
desk).

4. Station Connections. Direct line and P.B.X. extension
station connections are shown. For party line installations
standard apparatus and connections for that type of service
should be used. On loops under 96 ohms connect for side tone
reduction in accordance with approved practice,

Common Battery Manual Stations

#6002-B Key
<

- o] -

#534-A Subscriber Set
(or equivalent)

Ring L i R Red b 5 |4 1§_3
3lnd CoﬁGN r Green {
T
Y \ Yellow
Tip ¢ P_i'-z Niripte Wire
Blue
#40-AL -
DeskStand \ —Rd

I

#551 Cord  OSl Lt

2 #528Receivers
#1-B Head Band
#696 Cord
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Machine Switching Stations

#6002-
BL(e_y

#534-A Subscriber Set
(or equivalent)
Ring Lt 1__2R Red 6 5154 | f 3
\ ind.Coil { Green (
4. \
Y . Yellow
Tip I i‘"z \Triple Wire
Red
#50-AL Desk Stand \  Green
Riue Be l \\Y;“"W
ve
N\
:15. #hsicorg  Crecad  Lite
il w
//’ =~ N 2 #528 Receivers
#1-B Head Band
/ #696 Cord
{
1
AY
N Y sy
* \*_/&ﬁsss-s Cord
APPARATUS
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Rin.

Tip

Magneto Stations

#6002-8 Key

#315-H Subscriber Set,
(or equivalent) - .
! S .S
d CoilJg Red el iizle
3 . 7) { L‘
eN Green
Lz L K
m“_::( . Yeilow
Xriple Wire
|
#40-AL T _gef
DeskStand X Green
‘ "
R w ‘ #8551 Cord Green White
Y¥.
2 #528 Receivers
| #1-BHead Band
v GN 4 #8696 Cord
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TEMPORARY AMPLIFIER INSTALLATIONS
5. #27-A Amplifier.
#6012-A

#22-A
Ampl'rﬂer‘\

. Blue =i
Form Conductors{wmw Y

1 Blue Bell

Eveready
Dry Batteries
in series. *
Connect slate-red
form Conductor to+
Terminal of one biock
and Red Form Conductor
10 - Terminal of

Third block.,

Equip #27-A amplifier with desk stand, vacuum tube and
filament and plate dry cell batteries to make it ready for ser-
vice. A #40-CN desk stand is required for manual stations and
a #50-CN desk stand for machine switching stations.

APPARATUS
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Also, in the case of machine switching local battery talking
stations, the #355-B cord wiil be replaced by a #287 cord. The
amplifier, key and batteries are connected by a wiring form.
The circuit of the #27-A amplifier is the same as that given
in Section 11 for the various stations except that the #55-A
fuse is omitted and three #763 Eveready batteries and one
Blue Bell dry cell are used. Test the complete set in accord-
ance with Section 13 prior to trial by subscriber, being sure
that batteries and vacuum tube are in good condition.

6. Installation of Apparatus.

Typical Installation of #27-A Amplifier

Desk stand -associated
with #27-A ampliﬁen\

@‘\I.ﬁ"‘g
. "\.
Subscriber £ — -
Set, |
i ! -

-
e

b
#27-A Amplifie,
e
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Place the #27-A amplifier beside desk so that the #6013-A
key is within reach of the user. Disconnect existing desk
stand and connect #550 cord of the #27-A amplifier to the
subscriber set or conmecting block. Store disconnected desk
stand and cord in #27-A amplifier.

7. Tests and Instructions to Subscribers. Test with test
desk in accordance with instructions given in Section 13, Ex-
plain operation of set to subscriber as given in Section 15,

PERMANENT AMPLIFIER INSTALLATIONS
8. #23-A Amplifier.

APPARATUS
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8. #6013-A Key.

Dial Switch ) #272-C Key
of Potentiometer B
-
e

Cover removed
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Typical Installation of #23-A Amplifier

Fastén withfin.#14 RH.
Wood Screws. Drill holes
for screws using gin.drill.

Subscriber

et

# A - H .
Amplifier— " X ~Key Al |

#9-A Battery-Box. ’ i
Drill hole in back of box nea

bottom with #18 drill. Fasteri=
boxto deskwith1Zin. #8R.H.

Blued Wood Screw.

The preferable location for the battery box is shown above.
If not practicable to locate as shown, see that battery box is
not placed near radiators or where it is likely to be wet with
water used in cleaning floors. Avoid long leads (more than
12 feet) between subscriber set, amplifier and battery box
which might cause interference withi proper operation of the

equipment.
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11. Station Connections. Direct line and P.B.X. extension
stations (except #1 Residence System and #2 P.B.X.) are
shown. For party line stations standard apparatus and con-
nections for that type of service should be used.

The #2323 transmitter is required at all amplifier installations
excepting those stations at which, in accordance with station
zoning instructions, the #2337 transmitter is used. The #144
receiver is also required at all amplifier installations.

The side tone reduction circuit is necessary at common bat-
tery amplifier stations (not including local battery talking) on
loops under 180 ohms when the #2323 transmitter is used and
under 300 ohms when the #337 transmitter is used. Other
stations require the standard circuit. The wiring of the
#6013-A key has been arranged to provide the side tone re-
duction circuit when the key and subscriber set are connected
as shown on pages 19 and 20. For standard circuit terminate
triple wire at subscriber set as follows:

Red Conductor on “Y” Terminal

Yellow Conductor on “R” Terminal

Green Conductor on “GN” Terminal

The B334 relay of the amplifier adds 9.4 ohms to the normal
loop resistance. Where the amplifier is to be installed on a
P.B.X. extension and the combined resistance of the loop and
relay exceeds the established limiting loop value, it will be
necessary to provide a line relay at the P.B.X. in accordance
with approved practice. In the case of a very long loop it
may be necessary to use long line equipment to obtain proper
P.B.X. supervision. Cases of this kind requiring special con-
sideration should be referred to the Engineering Department.

Check all connections on desk stand rack to see that cords
are properly terminated,
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Common Battery Manual Stations
(Including Local Battery Talking)

© 9 #6013-AKey #23-A Amplifier
. L o fem ]
#534(-A Subs_cmibez )Set r 3 5
orequivalen -
Ring L1 403 Beq | R outputd 4 | A7 | 4
Ind Cort & 0 f &N Loud 1 | 2MF #215-AVacuum Tube
3 GN 1
Yellowi Ly / zm—w% ['
4000
Tip ¢ inYTp;p;|e Swivch J res-oinpu 000
Wire Input. Trans 18 Cw
f.6w
)
2 2 W
5 S B 334 l__ #116-A Output)
4 - Trans.
#40-CN Rely< 61 R |6 —
Desk Stand s |2 i 5 |3 3
R §Y RRY §B 6N - 15V +o ¥ 5+v
70 y
NOTE-For common battery signalling. P ] P9-ABatienry.
1‘ Red-Red \ local batteriytalking serwc{e substitute " 9 OXt ¥
Red N _#534-Y set.(or equivalent) for #534-A set,, .
305 Cord Terminate triple wire as follows- ggﬁ;‘:g”'/ is5A Fuse
Wire |Set, | Key Parallel
Red 1Y [ R | o
| Yellow| R [ ¥
. Green ”GP lGN ’_”"f |l==?=5¢ilfl
Use four drycells for local batter N . |
transmlu.gr circut, of #534-Y sef.. Ly ngg;?eg"‘arg?ﬁ{e[’;y‘

“P" Denotes paired wires.

APPARATUS
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Machire Switching Stations
(Commeon Battery Talking)

#6013-A Key #23-A Amplifier
#534-ASubscriber Set l' RN 5 3
(orequivalent) i i
Rin () 2 Red R Output.\‘l {P 4
A T
ind Eorl reen || GN y CMF #215-AVacuum Tube
Yollow Y E_‘, . é d
L2 s 131 000~ I
Ti Triple E: #213-Dinput. \
Wire E Trans 4R CW
< S ) 1.6*
= 2 iMLF
5 B 334 w}e-A Outpul]
s lfé_a—::l rans.
#50-C 3 G ) O o
N Desk Stand R oY Rrr$ & don - 15v 49 4T
Blue-Blue ]
4355-B P Pl
RR R - ;Cordv‘.:/ ] | PHO Agg;c(ter‘y
Dial Regl NOTE~"P* Denotes paired wires Three Deyp |
il T Blue Cells in /55N Fuse
’ wk B Parailel
{ K an
! BK Llack Aok & Green 67.5v
. Mhite Y GN b s L-i! m:!
S~ .,mmi ; _bed-Rey 34766 EvereadyDn
#595-B Cord i~ Seliow " Gatteriesin series’|
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Machine Switching Stations
(Local Battery Talking)

#534-Y SubscriberSet (Y #6013-AKey #23-AAmplifier !
(or equivalent) I’ M T | :
4 Dry Cells gatlifs] 3 - 3 : g E g
Flees | R g a | 7| 4 £ef
i o
: Green| | 6N Loud { | ZMF #215-A Vacuum Tube ag8
| & 2
et [y @
#2_:_3-Dlnpu
rans
L2-6N  Triple Wire
Note reversal
of connections| 2
at set, .
5 5
Relay <\7_6 \P\ s
4 ]2 5 8B
#50-CN Desk Stand RYY RRY yB foN . i
T \\A
4387 /P\.—I [P #9-ABattery
Cord NOTE-Tape both ends of yellow Box
| %o conductor of #595- B Cord. Three Ory
| When connecting #287 Cord to Colls in 55-Afuse
desk stand see that uncovered Parallel
cord tips do not come In contact, -
with adjacent tips. 6757
“P=Denotes parred wires - [if: sl be!
| 3#766 EvereadyDr
P4 Biiteries in serles” g )
<
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Magneto Stations

#315-H Subscriber Sef. ] #6013-AKey 23-A Amplifier
(or equivalent) [ el ulw
3 3
Red R Output{ 4 /P" A
Y Groen||GN Loud 4 tﬁlME #215-AVacuum Tube
5 RYel!;ow Y / zm—w% i
oN 4 o 00
- =0 ans. ;
Tip Tiple Wiré pe o
Note reversal \
of Connections 2 [MF
at set. 5 B-334L ljr6-A0utput
rans.
#40-CN 6
Desk Stand 12 h 15 1.
R Y RRY yB ~15v +0 P,
7
RS 5149—A Batteryl
" NOTE-"P"Denotes parred wires Box
#3565 Cord Three Dry
8 Celisin
Blue Paraliel
= 2 Green [ = -
L Yollow 4 -l i 2
34766 EvereadyDr
i —H" Batteries m semes
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12. Installing Batteries.
#9-A Battery Box—Cover Removed

#55-A Fuse-Remove this fuse when working Wires to

“in battery box and on #23-A Amplifiers, - ¥ 2%-A Amplifier
7 #9-A Fuse Block Z
i _ . = N

T
A

All wiring provided and placed

/ by installer. Fasten wires in
+53in \ position with $in.inside
wiring nails .

*Includes 4in.for cover.

Mark date of installation on batteries,

APPARATUS
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13. Tests. When the installation is eompleted or trouble
is reported make the following tests:

Test with test desk for proper operation of subscriber set
with and without amplifier (by turning #272-C key) and make
sure that with amplifier “Off” volume in receiver is normal
for subscriber set and that outgoing transmission is of proper
volume as reported by test desk. Then with dial switch set
to give lowest volume, switch amplifier On and Off, while test
desk counts in even tone of voice, making sure that volume in
receiver is approximately the same under both conditions.
Next have test desk continue counting while with key “On”
dial switch is advanced through each step on dial. Make sure
that volume increases with each step advance.

If set does not function properly, check connections given in
Section 11. With receiver off hook and talking battery on line
see that relay closes filament circuit. Check batteries to see
that limits specified in Section 21 are met. If relay does not
operate properly, follow instructions in Section 18. If bat-
teries do not meet the requirements of Section 21, replace de-
fective units with good ones. If filament of vacuum tube does
not glow with receiver off the hook and key “On” and con-
nections have been checked and contacts on tube are clean,
follow tests in Section 19. If after being checked as above
the amplifier still fails to function properly, amplifier or key
or both shall be replaced by new apparatus,

STATION WIRING

14. Install station wiring according to separate specifica-
tions covering STATION WIRING.
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INSTRUCTIONS TO SUBSCRIBERS

15. Instruct deaf subscriber that key should be turned to
“On” when he is to use set and to “Off” when set is to be used
by a person with normal hearing. Explain operation of dial
switch to increase and decrease volume and make suitable
tests with subscriber so that he will thoroughly understand the
operation of the amplifier set. Point out to subscriber that
lowest amplification consistent with good hearing is desirable.

STATION MAINTENANCE

16. General. For locating trouble at amplifier stations see
Section 13. The #23-A amplifier and #6013-A key should be
returned to the storeroom for repairs if trouble is located in
the coils, condensers, resistances, etc. Remove #55-A fuse
when working in battery box or on #23-A amplifier to avoid
possibility of blowing fuse.

Troubles in receivers, transmitters, cords, ringers, dials, etc.,
should be taken care of in accordance with approved prac-
tices.

APPARATUS
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17. #23-A Amplifier.

Wiring of #23-A Amplifier

Yellow
1
Red #2i0 |
2MF
Blue #21-F iBlack
{MF
#116-A Qutput
Transformer
13 Slate -
#213-D Input #121-AVT
25} Transformer Socket, Blue | 2
A
i = Yo °©pc du
Qs o]
Red
Green #180
Yellow w
16 Blue
2000931
20009 #1W
-
By 3 ] 3§
ol » o © 73] ol ©
113 A | A S
1 2 5 6 — + - + 4 3
Input  Relay 15v 61.5¥ Output
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18. Testing and Adjusting B334 Relay. In case of trouble
with relay inspect for obvious mechanical or wiring defects
and make sure that it is properly adjusted and cleaned in
accordance with requirements for this type of relay as covered
by approved practices. Test and (if necessary) readjust relay
mechanically to armature travel .013” minimum, contact follow
.005” minimum and contact separation .005” minimum. Test
relay with current flow test set (in accordance with approved
practice), using following values:

Test Values. Without soak.
Release on .005 amp.
Operate on .022 amp.

Readjust Values. Without soak.
Release on .006 amp.
Operate on .019 amp.

19. Vacuum Tube Renewals and Tests. The vacuum tube
is subject to deterioration in service due mainly to the loss of
active filament material. Therefore, in time, depending upon
the extent of use, the amplifier may fail to give the required
increase in volume.

Should the amplifier with potentiometer set on lowest step
of dial switch and key “On” give lower volume in # 144 receiver
than is obtained with the key “Off” and filament or plate bat-
teries tests only slightly above their cutoff points (as specified
in Section 21), replace weak battery with new battery. If
volume delivered by amplifier still remains below normal,
replace (in accordance with local routine) vacuum tube by
new tube.

If at time of installation of amplifier or when a new vacuum
tube is used to replace old tube, the equipment does not oper-
ate satisfactorily (the batteries having been tested in accord-
ance with Section 21) the following test shall be made to
determine as far as possible whether the trouble is in the tube
or in the circuit of the amplifier or key:

APPARATUS
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(1) See if tube glows.

(2) If tube does not glow remove tube from the socket and
(3) See that contacts on base of tube are clean and

(4) Test tube filament as below.

Filament terminals
opposite pin.

Plate

Filament can be
seen_through
opening in plate.

(5) If filament does not glow on above test, replace tube by
new tube,

(6) If filament glows, when test (4) is made and does not
glow when tube is placed in socket, test shall be made
with head receiver or voltmeter across the filament
terminals of the tube socket (with relay in operated
position) to determine that battery is on these ter-
minals. If necessary, adjust socket contacts,

(7) 1If there is no battery on filament contacts of socket
the trouble (unless there is some obvious defect such
as an open connection at one of the terminals of the
amplifier) probably cannot be corrected at the station
and the amplifier should be replaced by a new one.
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20. 3£6013-A Key.

Wiring of #6013-A Key

Dial Switch #272-C Key
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Inspect wiring and parts. If potentiometer studs make poor
contact with switch blade on account of being dirty, clean con-
tacts.

21. Batteries—Renewals and Tests., Dry batteries require
periodic replacement. The dry batteries used with the #23-A
amplifier should be renewed every 6 months unless otherwise
required by conditions or local instructions. Conncct and
mark new batteries as given in Section 12. Batteries used in
#£27-A amplifier may require more frequent renewal, depend-
ing upon the amount of its use.
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Blue Bell Dry Cells. Test the 3 cell group with #35 battery
gauge (with stem of gauge depressed) in series with 1.6 ohms
(#1-AJ or #18-CW resistance). If after one minute gauge
reads below highest mark on scale, all cells of the group should
be replaced. The highest mark on the gauge corresponds to a
battery potential of 1.13 volts under amplifier operating condi-
tions. If battery gauge is not available, test may be made with
voltmeter (3 volt scale of No. 280 type Weston or similar
meter) connected across the group of cells. If after one min-
ute meter reads below 1.13 volts, replace all cells of the group.

#1763 and #766 Eveready Dry Batteries. Test each block
separately with #35 gauge (stem of gauge raised) in scries
with 80 ohms (#18-K resistance) across negative and 224
volt terminals. If after 5 seconds gauge reads below lowest
mark on scale (marked “One Cell Pole Changer and Coin Box
Service”) the block should be replaced. This cutoff point
under the conditions of the test corresponds to 17 volts under
actual amplifier service conditions. If battery gauge is not
available, test may be made with voltmeter (30 volt scale of
No. 280 type Weston or similar meter). With amplifier in op-
eration connect meter across each block in succession. If any
block gives a reading of less than 15 volts it should be re-
placed. The 15 volt indication on the #280 type meter cor-
responds to 17 volts under actual amplifier service conditions.

REFERENCE SPECIFICATIONS

22. The following handbook specifications are referred to
herein and installers and repairmen should have these specifi-
cations (including any supplement thereto) for use in connec-
tion with this work.

STATION WIRING
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