




























































































































































































































DESIGN IMPROVEMEN1 105 

d. Using Ohm's law, calculate the value of the required 
dropping resistor: 

El -E2 
Tube Current 

In this case: 

R (dropping resistor) 

100 - 7 
I 

93 -- = 1860 ohms ( dropping resistor) 
0.05 

e. Calculate the wattage of the resistor by using the square 
of the tube current times R. In this case: (0.05) 2 X 

(1860) = 4.7 watts. In practice, a IO-watt resistor should 
be used for safety. 

f. Insert the dropping resistor in the filament circuit. In 
Fig. 7-3 this new dropping resistor would replace RI. 
(In this application, R2 does not exist as such, but repre
sents the resistance of the series filament string.) 

5. Observe the following precautions when installing selenium 
rectifiers: 
a. Observe proper polarity: a + sign is equivalent to the 

cathode; a - sign indicates the plate. 
b. Anchor the rectifier securely, so that it can't move around 

and short out other components. 
c. Mount the rectifier in a cool place in the chassis, near 

the r-£ stage and away from dropping resistors. 
d. Insert a protective covering, if necessary. 

REPLACING A LOOP WITH A FERRITE-CORE ANTENNA 

To increase the sensitivity of a radio it is often advisable to 
replace the loop-type antenna with a ferrite-core type. This is main
ly a mechanical problem; in fact, in many sets, this antenna replace
ment may not be possible because of close quarters. However, when 
the replacement can be made, obtain the proper type from your 
dealer (universal-replacement types are available.) Anchor it well, 
and, above all, away from components that may radiate into it. 



8. clock radios • 

Clock radios are now as common as the ordinary ac-dc set. 
The technician is missing a lucrative source of business if he turns 
down clock radio trade because he doesn't feel qualified. It should 
be emphasized that more than 75% of clock radio troubles are in 
the radio itself - and the radio in a clock radio is no different from 
the ordinary ac-dc set. Since it is assumed that the technician is 
familiar with the ac-dc set, this chapter will discuss the difficulties 
peculiar to the clock. 

TYPICAL CIRCUITS 

Referring to Fig. 8-l, note that there are two time switches: 
SJ closes automatically at a preset point in the clock cycle, while S2 
is the usual ON-OFF manual front-panel control. These two time 
switches (oN-OFF and MANUAL) are in parallel; either one can switch 
the set on. 

In all clock radios, the clock is connected directly across the 
power line, independent of all switching. Is is impossible to switch 
the clock on or off. This rather fundamental fact may save service 
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Fig, 8-1, Schematic diagram of a typical clock radio, Raytheon Mfg. Co. 
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Fig. 8-2. A clock radio power supply. 
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time with a faulty set. No matter what the complaint, if a clock 
radio is plugged in, the clock should start instantly, regardless of 
switch settings or the state of switch circuitry. (The second hand 
should start spinning immediately; if there is no second hand, listen 
for the hum of the clock motor or watch the minute hand to observe 
movement.) The clock is completely independent of the radio. 

It should also be noted that the manual ON·OFF switch (S2 in 
Fig. 8-1) can be tested from the front panel. Since this manual 
switch is in parallel with the automatic time switch (SJ), the man
ual switch will turn on the set, even if the automatic switch is open. 
(Of course, if the automatic switch is ON, the manual switch will 
have no further effect.) 

The outlet plug receives current when either of the two switches 
is turned on. Thus, if an external appliance is plugged into the 
output plug, it can be automatically activated at a preset time by SJ. 

Figure 8-2 shows a clock radio power supply with the clock 
(motor coil) connected independently across the line. It is as if 
the clock and the radio were two separate appliances, using a com
mon plug. Again, if the clock doesn't work, this fact has nothing 
to do with the radio - check the plug wiring and clock mechanism 
only, ignoring the radio completely. 
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Plug CAI has an interlock Pl (something like the cheater cord 
on TV) . The entire clock assembly is inside the dashed line marked 
CLI and includes time switch SJ. When the clock "rings," time 
switch SJ closes, completing the circuit to clock outlet COJ and 
general chassis ground, permitting primary power to reach the 
radio circuit. 

Figure 8-3 shows a three-way portable with provision to plug 
in the clock when operating on alternating current only. Except 
for built-in switching within the clock assembly (not shown) , the 
circuit is straightforward. 

The clock is plugged into the safety interlock switch. As in all 
dock-radios, this places the clock directly across the a-c line. One 
caution must be observed - the clock must not be plugged in except 
when the set is operating on alternating current. (Figure 8-3 shows 
the set in a-c position.) This a-c position connects the lower con
ductor of the plug to chassis ground, permitting the upper conductor 
of the plug to supply the selenium rectifier, resulting in direct cur
rent passing through the 150-ohm resistance of the tapped resistor 
and then through the 2,700-ohm resistor to the set proper. Another 
path of current is through the 2,000-ohm resistance of the tapped re
sistor to supply the series filaments. 

CLOCK REPAIRS 

This book is not intended as a course in clock repair, even 
though this chapter should encourage the radio technician by show
ing him how to keep many clock radios going. However, the authors 
definitely do not wish to encourage unnecessary tinkering with clocks 
and clock mechanisms. 

As is true of all machinery, the clock in a clock radio set will 
eventually break down under normal wear or with the accumulation 
of dirt. 

The following is a list of clock mechanism repairs that are 
not difficult and can be accomplished in any well-equipped radio 
repair shop: 

I. Replacement of broken crystals. 
2. Replacement of damaged bezels and knobs. 
3. Replacement of inoperative rotors and open coils. 
4. Vibrator and alarm adjustments. 
5. Cleaning of clock mechanism. 



IV6 
CONY 

Tl 
CONNECTIONS 

!BOTTOM VIEW} 

j]-!)1')3 
t ~4 

GREEN DOT 

T2 
CONN£CT«>N5 

(BOTTOM VIEW! 

,r:iir;i, 
jJ®ill• 

PINK OOT A 

IAH4 

l7=c•1 lTTTlirIT sONNECTIONS 

oJ.f\~;M i 3 4 s618g 
§$~ •:-~-~------E'!' __ -- ----

.M 14V I I 11'700 -: 
T3 r:-:;,......_,11 67V BL~LSI 

.Q~F / :2 
1000 ., 

_!0,000 

•• I MEG 
VOLUME CONTROi --------,,,-

ED 

,v 

, 
I , , 

I 

*~J>L2 

Tz ~•~•7,."UL------.-----....J----1--+---------t-----t.n:ooot------~ RI R4 10,000 

:· ., . .. 
1 13MEG :Jf.1 

L __ Q.T -- CAPACfTOR ______ / 10.000 .,. 

* TRIMMERS ON GANG + Cl2 

12 34.5.&7 

~ 
MIN.TUBE 

PIN CONNECTION 
REDDOT (TOP VIEW) 

~

I U.OWOOT 

SC.COIL 
L2 

OPVIEWI 

ll7YOLTS::tr==;:, 1 J1· I .... - I 
AC OR DC ,n '"'"l"nnn I 

.!!!ml 
CAPACITORS INDICATED IN MMF UNL£SS 
OTHERWISE SPECIFIED. 

ALL REStSTORS INDICATED IN OHMS 
K•ONE THOUSANO(IOOOI OHMS. 

VOl.TAGES MEASUREMENTS MADE WITH 
ELECTRONIC TYPE VOLTMETER. 

VOLTAGES TAKEN BETWEEN POINTS 
INDICATED ANO CHASSIS. 

VOLTAGE TOLERANCE Z 101, 
INPUT VOLTAGE 117 V. AC. 
NO SIGNAL INPUT. 

t MEASUREMENT MAO£ WITH GANG 
FUU.Y OPEN . 

uPPER VOl.TAGE READINGS OBTAINED ON 
BATTERY OPERATION a LOWER ON A.c. 

TWO'lt.BATTERIES 
EVEREADY N0,477 3S4 IA.H4 

s, 
SWITCH 

~RACKET 

IAJ5 IV6 

]

EL . 
' 

. 

. 
CONNECTIONS 
OF'B'BATTERY 
TERMINAL STRIF-

Fig. 8-3. Schematic of a three-way portable clock radio 1111ln9 aubmlnlature components and tubes. 



CLOCK RADIOS I I I 

Fig. 8-4. The front plate 
of a typical radio clock. 
Tefechron Div. of GE. 

TYPICAL RADIO TIMERS 
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In order for any technician to service a timer intelligently, he 
should understand how one works. A radio timer is any device pre
set to operate an appliance at any given time. There is no better 
way to understand timing devices than to go through an actual dis
assembly procedure and, as each part is removed, study its relation
ship to the parts with which it mates. 

In most cases, however, the most economical course, if mechan
ical failure is suspected, is simply to replace the entire clock mech
anism. 

Disassembly of a Telechron C57 movement is discussed below 
and a Sessions movement is shown later. 

Disassembly of Telechron C57 movement. (Figure 8-4 shows 
the face of the clock movement; the parts numbered in Figs. 8-5 and 
8-6 are indicated in parentheses below; and Fig. 8-7 shows a final 
exploded view.) 

I. Take off the clock control knobs. 
2. Pull out the clock plug from the receiver receptacle. 
3. Remove the hex nuts and cover from the rear of the clock. 
4. Remove the clock from the cabinet by taking out the four 

screws at the corners of the clock front plate. 
5. Disconnect the wire connections from the field coil (25) . 
6. Take out the mounting screw in the laminated iron core 

at each side of the rotor (24). 
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Fig. 8-5. Rear view of Telechron clock. Telechron Div. of GE. 
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Fig. 8-6. Front view of Telechron clock with front plate removed. Tele
chron Div. of GE. 
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Fig. 8-7. Exploded view of the Telechron clock movement. Tefechron Div. 
of GE. 

7. Move the core and the rotor off and over the time-set shaft 
(8). The rotor unit spacers (13) will then drop off. 

8. Push out the rotor from the yoke formed by the core. 
9. Remove the screw and nut to separate one of the sections 

of laminated cores. 
10. Push the coil off the cores. 
11. Set the selector to WAKE and the sleep control to zero. 
13. Remove the switch contact assembly (7) from the bracket 

mounting. 
14. Pull off the second, minute, and hour hands. 
15. Pull off the alarm-set dial. 
16. Remove the dial face and the paper dial spacer. 
17. Remove the front plate assembly (16) by removing the 

three screws that hold it. 
18. Remove the switch shaft and bushing (3). 
19. Remove the alarm-set shaft (33) . 
20. Remove the sleep control shaft assembly (35) . 
21. Remove the sleep switch lever (30). 
22. Remove the alarm-set sleeve (17). 
23. Remove the hour hand sleeve (18). 
24. Remove the intermediate gear assembly (34). 
25. Remove the time-set shaft and bushing (29) . 
26. Remove the sleep switch friction assembly (29). 
27. Remove the minute hand sleeve (20). 
28. Remove the cam shaft assembly (28) . 
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Fig. 8-8. Exploded view of typlcal Sessions clock movement, with parts 
deHrlptlon. Sessions Clock Co. 

29. Remove the switch yoke lever (4). 
30. Remove the sweep second hand shaft (22) . 
Reassembly is in the exact reverse order of disassembly; that is, 

to reassemble, start at step 30 and work backwards to step I, assem
bling instead of disassembling. 

For comparison of the Telechron clock movement discussed 
above with another typical timer, refer to the exploded view of the 
Sessions movement shown in Fig. 8-8. 

GENERAL SERVICE INSTRUCTIONS 

The general service instructions given below are sufficient in 
detail to provide the technician with the necessary precautions and to 
guide him along proper lines when servicing clock timer mechanisms. 

Preliminary inspection and test. When a timer is brought in, 
find out from the customer what is wrong in the behavior of the 
clock. Visually inspect for any obvious defects, such as bent shafts 
or hands. If visual inspection reveals nothing, plug the movement 
into a proper power supply and observe its behavior. See Table 
8-1 for possible troubles. 

Disassembly of movement. In disassembly of clock movements 
be sure to observe the following precautions: 

I. Knobs. Some knobs are push-on types, others are threaded. 
Remove the push-on knobs by grasping them and pulling 
them off, unscrew the threaded ones. Remember not to use 
force; damaged knobs may be a nuisance to replace. 
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2. Bezels. To remove a bezel with tabs, straighten the tab that 
is bent over the dial back. Bezels that are crimped may, of 
course, be removed by straightening out the crimp. 

3. Crystals. If a glass crystal is used, it may be removed after 
the bezel is lifted off. Some plastic crystals are attached to 
the dial by tabs that are part of the crystal itself. The sug
gested procedure for removing these plastic crystals is to use 
an electric hot plate; to lessen the danger of the crystal over
heating and catching fire. Do not overheat; plastic crystals 
burn very easily. Heat the crystal near the plastic tabs. When 
heated, straighten the tabs and remove the crystal. Other 
plastic crystals are simply snapped on the dial by short tabs. 
This type of crystal is removed by pulling the crystal off 
gently. 

4. Hands. Clock hands may be removed with thin-nosed pliers. 
Remove each hand individually by grasping it as close to 
the shaft as possible and pulling gently. Avoid scratching 
the hands and dial with the pliers. 

5. Dials. A typical dial may be removed by bending the "ears" 
that are bent over its back and lifting the dial off. Some 
dials are held by rivets; care must be exercised in the removal 
of these. 

6. Soldered connections. Excess heat may cause damage. There
fore, use a small iron and apply only enough heat to loosen 
the electrical connections. 

CLEANING AND LUBRICATION 

I. Cleaning for appearance. All repaired timers should present 
their best appearance. Clean plastic crystals with a soft cloth 
or facial tissue, using only water. Glass crystals should be 
cleaned with a good glass wax. Bezels should be cleaned 
with a soft cloth moistened with soapy water; don't rub too 
hard or you may remove the lacquer finish. 

2. Cleaning movements. To clean a movement, completely 
disassemble it and clean all moving parts in carbon tetra
chloride or a similar cleaner. Oxidized oil may be removed 
by rubbing it with a fine grade of steel wool moistened with 
carbon tetrachloride. 
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Table 8-1 

Part No. in 
Defect Cause Figs. 8-5, 8-6, 8-7 

Clock will not operate Defective field coil 25 
Defective rotor 24 
Binding of parts 
Defective clock switch 7 

Clock loses time Binding parts 
Defective rotor 24 
Timing shaft bent 8 
Broken or damaged gear 

teeth 8, 10, 17, 18, 
19, 20, 21, 22, 
28,29,33,24 

Too little friction on 
minute-hand sleeve 
assembly 20 

(Spring defective) 31 

Clock noise Rotor defective 24 
Alarm armature 

improperly adjusted 
Loose parts 
Binding of moving parts 

3. Lubrication. Do not use too much oil. Too much oil col
lects dust and later oxidizes; in addition, it may stain the 
crystal and dial. Apply the oil with a small wire. Use only 
clock oil, such as Hye's Celebrated Oil or its equivalent. 
Lubricate the two arms, the bearing holes for the operating 
shafts in the front and back plates, and the end of the sweep 
second shaft at the back bearing plate. Using graphite, 
lubricate the levers and cam gears. 

ALARM AND SWITCH ADJUSTMENTS 

After the clock has been reassembled, the following adjustments 
should be made: 
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I. Turn the function switch to the AUTOMATIC WAKE or ALARM 

position. 
2. Set the automatic (alarm or wake) dial hand for any desired 

time. 
3. Turn the time set knob, or clock hands control, clockwise 

to the preset alarm hour. The radio (or alarm) should turn 
on automatically. (Make certain that the switch contacts 
close at the alarm hour.) Continue to rotate the clock hands 
and note if the alarm (or wake) vibrator arm drops toward 
the field core 7 to IO minutes after the set was automatically 
turned on. 

4. If the switch contacts do not close at the correct time, the 
minute hand should be moved to make the necessary adjust
ment. The time-set knob should be held firmly while the 
minute hand is being moved. 

5. To adjust the alarm period, set the clock so that it reads IO 
minutes after the time set for the alarm. Slowly turn the 
adjusting screw in, until the shut-off lever just slides over 
the edge of the screw head . (When the alarm shaft is in the 
OFF position, there must be clearance between the shut-off 
lever and the vibrator adjusting screw at all times.) 

6. To adjust the tone of the vibrator, connect power to the set, 
have the vibrator operate, and bend the vibrator arm (close 
to its anchor point) nearer of farther from the field core. 

INSTALLATION OF SWITCH TIMERS 

Many times there is a call for installation of a switch timer in 
an ordinary ac-dc set. It is possible to purchase a timer mechanism 
and mounting bracket that may be installed in some radio cabinets. 
Every case requires a different installation approach, so make a care
ful study of the problem before attempting installation. If a timer 
cannot be installed, due to lack of space, for example, obtain a 
separate timer mechanism (including the clock and all switches) 
into which the radio may be plugged. The timer is plugged into 
the a-c line and, in effect, the radio is converted into a clock radio. 



Alignment: 
equipment, 90 
home, 94 
i-f, 92 
indications, 90 
oscillator, 93 
precautions, 91 
procedure, tube radio, 91 
procedure, transistor radio, 97 
r-f, 94 

Antennas: 
changing from loop to ferrite-core, 

105 
replacement, 80 

Battery: 
identification, 27 
installation, 29 
numbers, 25 
radio set, checking, 49 
rechargeable, 31 
rejuvenator, 32 
saver circuit, 16 
storage, 30 
terminal guide, 26 
testing, 29 
types, 25 

Cabinet repairs, 44 
Cabling, 46 

index • 

Capacitors, 70 
Changes: 

battery to ac-dc, 99 
battery to three-way, 103 

Circuits: 
battery saver, 16 
switching, 23 
transistor, analysis, 10 
tube, analysis, 2 

Clock: 
adjustments, 116 
circuits, radio, 107 
cleaning, 115 
disassembly, 111 
installation, 117 
repairs, l 09 
servicing, 114 

Dial cords: 
binding, 40 
replacement, 39 
slippage, 38 

Filament supply, tube, 4 
Hum removal, 98 
1-f alignment, 92 
Identification: 

batteries, 27 
tubes, 62 
transistors, 18 
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Mercury cells, 33 
Oscillator, alignment, 93 
Phone jack, addition of, 99 
Power supply: 

B+, 6 
clock radio, 17 
filament, 4 
battery-saver circuit, 16 
selenium rectifier, 13 
three-way, 13, 15, 20 
transistor, I 7 
tube rectifier, 15 
ll 7-volt/230-volt, 22 

Printed circuits: 
components, removal, 81 
components, replacement, 82 
procedure, servicing, 81 

Printed components, 79 
R-f alignment, 94 
Rectifiers: 

germanium, 34 
selenium, 35, 84 
silicon, 34 

Repairs: 
cabinet, 44 
dial cord, 38 
emergency, 59 
printed wiring, 84 
speakers, 77, 78 
switches, 74 
techniques, general, 68 
tube sockets, 75 

Replacement: 
antennas, 80 
capacitors, 69 
coils, 76 
dial cords, 39 
loop antenna with ferrite-core, 105 
printed circuit components, 82 
printed components, 79 
selenium rectifiers, 87 
speakers, 78 
switches, 73 
techniques, general, 68 
transformers, 76 
transistors, 88 
tube, 62 
tube rectifiers, 103 
tube sockets, 76 

RETMA terminal guide, 27 

Selenium rectifiers: 
indications, defective, 35, 85 
replacement, 87 
stock requirements, 88 
testing, 84 

Soldering, 45 
Speakers, 77, 78 
Switches, 73, 74 
Switching, three-way, 23 
Testing: 

batteries, 29 
capacitors, 69 
diodes, 62 
printed components, 79 
selenium rectifiers, 84 
switches, 73 
transistor radios, 65 
transistors, 63 

Three-way set: 
checking, 48 
power supply, 13, 15, 20 
switching, 23 

Tools: 
servicing, general, 37 
servicing, printed-circuits, 81 

Transformer replacement, 77 
Transistor: 

circuit, alignment, 97 
circuit, analysis, 10 
circuit, testing, 65 
connections, 8 
identification, 8 
polarity, 18 
power supply, 17 
testing, 63 

Troubleshooting: 
battery sets, 49 
chart, 57 
intermittents, 59 
precautions, 47 
procedure, emergency, 59 
three-way sets, 48 

Tube: 
circuit, biasing, 5 
circuit, filament, 4 
layout, typical, 4 
noisy, 59 
replacement, 62, 103 
socket, repair, 75 
socket, replacement, 76 
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729 364 1--- 425 I- P364 VS064 

1--- 318 ~ 426 VS045 
427 --

727 366 428 428 VS0.59 
429 vso51• 
430 

785 431 431 VS060 

* Astel"isked iterm ore discontinued n11111ben and shown for reference 
purposes only. 

IAY-0- USAUn DNITN YA< 

Al 
A2 
A3 688 2736 
A4 Z9A 
5 1- Z96 

A6 639 -
A7 683 Z83A 
B 
9 ,_ Z750 

10 
II 
12 

2LP 7SLP Z2Nl 
llP 74 Z7 
7R I- ZS 
16 Z698L 
17 635 
18 
19 Z450 
20 

I~ 
ZS 

21 
22 
23 ~ ZI 

400 
25 

200 767 Z67 
201 Z455 
202 640 Z783 
203 -769 Z457 
204 %490 
205 620 

I~ 206 
207 624 
208 

A210 
211M 
211P - Z477 
212 ,- Z437 
213 ~- Z415 
214 - Z90 
215 

A400 -- Z985 
401 ----, Z979 
402 
403 
405 
406 ,- Z909 
407 
408 A8676 -~--
409 
410 
411 -- Z6394 

413 - Z802 
414 
415 ~ Z990 

Z985X 
417 AB667 I-
418 
419 
42D 
421 
422 

1?J 
~ Z675 

425 ~--
426 Z28 

A66145N 
428 ~ Z962 
429 

A8982 
431 Z775 

BATTERY CROSS-REFERENCE AND INTERCHANGEABILITY LIST 

MAXIMUM DIMENSIONS 
ADVANa UU:ISON FIIE- GAMILE GOOD- GOOO. MONfG. NEDA SEARS WISTEIN WllLAll:D OTHER 

IN INOIIS 
SJONI "'" YIII WAIO NUMIER lUIO I ..... ...... -- VOLTAGE ACtlf IIIGKT 

• ...... 1 !VII- I ...... ~ MAIA- NEDA OLIN PHILCO RCA STAI EADY I THON NUMIIR 

I 4 21¾ 5½ I½ ~ 262· 2F8P W354 700 VSlO\ 
2 I¾ 1% 2% 

4D86 26 3 6441 366135 3F3 ~ 4 I¼ 4V, 
43-263 21 4 6430 386110 4FI f----. 2¼ 2¼ 411, 

5 6431* 386115 6Fl"' ~ 411, 2¼ 41/1 
6 6451 3B6145 WA4-2 21½:i: 21½:z 4¼ 

3 F2BP W352 701 VSIOO 
18,22½ 2156 702 VS137* 

3 2f2H W356 703 VS136 
3 - 50-17* 422 750 704 VS134 

4½ ~ 432 751 ------ 705 VS142 
7 6-440 - WA3-1"' ";'.;.=- 4¼ I¼ 4'¼ 41/1 03-17 532 703 706 VS133 
8 4¼ 

'"' 3 ~-- ~ EM717 40136 21-562( 29 9 ~ 386160 scs 2¼ 2 3¼ 
10 c= 2¼ 2'%: 411, .. 11 21¼ I¼ 4¼ 

;~- 12 3% I¼ 5¼ I - 7C1 17-430 32-909 --- 3~9 13 4650 i:::zr. D I¼ 2% 
EM35 7C44 17-425 39"501 14 4659 366730 C ~-- Ill, I% ! IAAL --~ 7C39 m: 15 4653 386710 AA ~ % lli I'½, 

43-268 16 645r 3% JOI¼ !! Ill 118 20 17 Sfl* ~ 3% 2'¼ sv, Ill 

"' - ----- 11 - 2¼ 1¼ 311, "' 31 19 3'¼ HI 3 - EM236 .... , .. ---- 39-520 21-5629 27 20 6442 ..... ,,a 77 ,_ I¼ - 411, 

3to22½ 5156SC 77B 216· -- 701 5216-8 Pl5B8* VS131 
22½,45 330S ~ 5308 W376 113 -- 709 6219 --- VS112 
-22½ 4156 763 103 710 511s• _ VS102 
221/1, AS Z30NX W350 122 - 711 VS114 
11/1104½ 23705T 761T 214• 712 3516 -- VS130 
1½to7½ ~ 51.03 5540 773 208 - 713 5218 - VS029 

4½ - 03-17S 5360 781 201 - 714 3217 VS028 
22½,45 21308SC W364F 715 VS157 
22½,45 10308SC W363F ---- 716 VS127 
221/1, 45 f---- 30-95 2308PI W365P 115 3020 717 6518• P30D VS026 
3,4½ ~ 71-17 2370PI 771 215 3002 711 ~- P3D VS030 

1½ ~ 20-60* 20F 740 15' ~ 719 ~- P816 VS024* 
3 ~ 20F2 21 720 P8024 vso25• 

21 32¼ I¼ 1011/16 310221/1 15-03 5156PI 768 212• ~ 721 5216 Pl585 ¥5031 
22 ~ 386154* WAS-1* ~ 3\1, 2'¼ 4¼ 
23 1% 4¼ 

1KL - 7CSO --- - 24 4656 ¼ DI- I¾ 

300 U200 493 609" 722 922 VS093 ~- ~-
22½,45 2308SC W365f 723 VS126 
22½,45 f-- IIDSC•P.- 724 VS127W 

25 6450* 4 1¼ S'¼ 6 F4X 725 
-- EM467 4D84 43-304 39-522 21-5615 43 200 6480 3B6258 WBM2 .... ,. 2'¼ 1¼ 3'¼ 

40132 21-5619 79 201 ,- 3B6242 22½z I 3¾ 
4089 42 202 6461 386241 WBMI 1--- 3lo/.l:i 12½ 5½ 

~ 203 2'¼ I¾ 2½ 
~ 4D88 ~- --21-5622 46 204 6465 386260 WBM3 1--- 3% 111 3¼ 

530 205 V30AA ~3 21\o 4V. 

5 
430 41 206 6460· 

386239· 
V30A 3¼ 2¼ 4¼ 

§ 330 --- 4D85 243-301 49 207 6462* V308 ,1..""::l 4¼ 211 5¼ 
208 I½, ¼ 1'¼ 
210 1 ½, II 2¼ 

ill- EM216 4072 21-5630 ~- 211M 6482 386256* ''"' 1 5¼ !! ;;; 40135 43-310 39-521 -- 40 211P ~ 3&6257 149 l'lio 1 ""' = Ul- -~-21-S628 47 212 144 C----- ""' 1% 6% 
- EM86 40134 213 6485 386242 1lM ¼ 3¼ 

4D139 214 1% 1½, 7% .. 215 1 ½, ¼ 2 

221/1, 45 - 30-60 10308PI W363P 119 3090 726 ~- P30F VS027* 
22½,45 21308PI W364P 121 727 P30FL 

11/i 114S 464 4FH 735 952 4915T 900 1605 --- VS\06 
3 4f2H W357 901 VS138 
6 4F4H 706 991 896 902 ¥5103 

7½ ~ 155 4f5H 715 903 5605 ~ V5139 
9 4f6H 716 904 VS140 

1½ '-- 6 lgn. 6 lgn. 6 lgn. 9B6 66 905 6 lgn. 6 VS006-S 
11/z ~ 6Tel 6 Tel 6GL 978 6-T 906 

!6Tt1 I 6PJ:I 
VS042C* 

6 146 S461 1461 955 640 907 ¥5039 
6 411L 466 F4H 509 916 490 908 4812 P4F VS040C 
9 06BP 909 VS132* 

11/:i. N W468 913 N 910 VS073 
1½ 6 Ind. ! 6 Ind. 6 Ind. 977 66R 911 6 RR ~ -- ------
7½ 156 ~- 1562 912 5615* 

9 ~ 166* ~ 1662 913 6615· 

--'60 --- 37 400 6401 WZ3 C----- 14¼ 2¾ 4'¼ 
40138 43-323 39-524 - 33 401 6407 Ta6460- ~0A6f6/' 9½ 2'¼ 4½ 

35 402 6404 3&6470* A814* 10¼ 3¼ 4V. 

1½ 6 lgn. C 6 lgn. C 986-C ~ 914 VS006C 
6 f---- 466S F48P 510S 36 

490NL 915 67155 - ¥S0405* 
6 409 923 916 

403 6408 386464 50M,Cf,/4 -- B¼ 3¾ 2¼ 6 ----- 510F --~ 917 
4074 405 6409 386466 AB15 1---- 8'¼ 2¼ 3¼ 

~ - 406 6410 3&6462 60AF6F6 ~ 9½ 2¼ 411 ~ A8669 34 407 386440• WPI* 9¼ 2¼ 4¼ =~ ~-- -- ~ --- ~--
36 408 ~ 9V• 2% •¼ 

Cl 409 WP2* 1--- S¼ 2'¼ 7¼ D 
~ 410 10 21\o 42¾z :I 
Cl. 411 9¼ 2% 321,Si Cl. 

32 412 WP4• f---- 7¼ 2¼ 11½:i .,; 4D1 ------- ---t-59- 413 6312 3B6430 60DL-1 IL 16 4¼ 6'¼ 
~ : 41• 6303* 3B6410• 6086L• 1--- 101¼ 4lio 6'¼ 

415 8¼ 4½ 133/1 

§ -- 416 14¼ 21¼ 4¼ § A8667 31 417 WP3 I--- 12 6¼ 1½ ,,. 10¼ 2¼ 5 
Ill -- 419 4¼ 3¾ 6¼ 
ill 420 6400• 9¼ 2'¼ 4½ ~ -c 421 12¼ 2¾ 4¼ 

; AB670 422 6403· wz,• -- 12¾ 2¾ 4¼ 
423 

--
9¼ 2% 3¼ --

6 731 ~ 910 
4 E233 696 ~ 1300 P696 V5400 
4 1301 VS311 ~- --
4 1302 VS308 
6 4D4 274 1400 

5½ 1401 ¥5310 
51/, 1402 VS307 

9 226 1600 ¥5300 
9, 6, 3 -- 06PI 89 1601 ¥5301 ~ 2~ 9 2N6 178 1602 1707 ~ VS305 

9 D6 276 " 1603 1603 VS306 
9 2U6 216 1604 
9 ... 266 1605 
9 1606 VS309 

1607 6316 
131/1,9 XX9 239 177 1900 VS304 
·21 -12 2314 2400 

§ " 51 424 6308* 386432 41¼ 6¾ 15¼ 
32½:l 2¼ 7'¼ 

*A:iterisked item$ ere di5eontin11ed number'$ and ,hown for reference 
~ 

"' 
---

I----- 425 
426 6305• --- WZ1 
427 6406 
428 
429 
430 
431 

For the purpose of ,tandordii:atio,1, length$ and width$ shown ore 
dimensi01'1$ for the arei:i in which the terminal is located. 

12¼ 511 6'¼ 
purposes only. 

7¼ I¼ 2¾ 
9¼ 2¼ 3'¼ 
4¼ 3ll 6¼ 
8¼ 41/1 13¼ 
8¼ 3'¼ 2¼ 

Fig. 2•14. Master NEDA battery list, 

! 

lDYANCI I ·MIISON I ""· I GlMBII 1 ••00.1 •··--1 MONTG. I NIDA I I I I 1 MAXIMUM ., ....... 
RAY-0- USALln IINITH SEAIS WESURN W\UARD OTHER IN INCfffS 

YA< STOME RICH YlAR Wi\RD NUMBER AUTO Onrall 
\.Qg1li Wldlh H1'9ht 

700 700 --- 21½1 I¼ 4"' 701 z -- --- --- 701 2l!/2i 11/s 41½, z 702 -- --- ·- -- ---- 702 6¼ 4½, 3¼ 
0 703 -----0 --- ----· ~-- --- 703 21½, 21½, 41,1, 

704 1095 -C --- --- ,---- ---- 704 - rn, ¾ 2% C 
705 1090 -!!I ----- 705 ----- 2 ¾ 22½z ; 706 1005 -- 706 - ----- 2% 3/, 3½, 
708 1090 -;: --- 70B H15B8 4¼ 21½:z 3¾, ;: 709 --i--------- --- 709 41/1 Vt. 51/1 .. A710 .. 710 3'½.i 2Va 23½:l 
711 Cl 711 -- 3½, P½ s½, a 
712 ~ 712 5005* -- 4½, Jlo/16 3½ ~ 
713 Cl. --- 713 VSB I--•---- 4½, ll 3¾, Cl. 
714 t; -- 714 ---- ---- H3a* ---- 2% l¾4 3¼ 

"' 715 ---------- --- 715 V30FLSC I---- 8¼ 41/s 71½ ;: A716 Ill 716 --I--·---- BYi, 4½, 7% 
717 " Z-43-280 ---·- r- -·- 70 717 6363· ---- V30-D1 L,----- 8Yi, 3¾, 711 " 718 ;: -- 43-305 ---- ----- 83 718 6390* 3S-6310* H3D* ---- 4\i, PU, 3¼ ;: 
719 .. __ 

~r 719 6330* I----- 1211L* ~-- 8¼ 31/s 7¼ .. 
720 'II 68 64 720 6342* 38-6125* P24L-2" ~- 11 1½, 4 6¼ 

'II 721 C -- ~-- 85 721 6391* 38-6320" H15B -- 4½ 21½ 3 
722 21½, 2¼ 3'¼ C - ----- ,a --- 722 -

I 723 'II 723 -----· 81/1 3¼ 7¼ 
724 0 724 - 8½, 4½, 711 
725 "' -----73- 725 38-6770 5¾, I'¼ 411 
726 Ill -- 43•295 f--- 726 6361* 38-6220* V30F 8½, 4¼ 7% Ill 727 8830 77 727 6360° V30FL L. 81/1 41/1. 7~, 
900 6345 ~ 17.410 ---- -- ---- 9DO - --- - .. 4Fl-S ---- 21½, 21½, 4¾, 
901 --- 901 JI½,, 21½, 6½, ;-
902 ;- 902 8¾, 21¾, Ml, Cl. 903 Cl. --1----1--· 903 7¼ 4½, 6fa C 904 C 904 1----6- 8l';t, 4¼ 6~6 ~ 6 lgn. S 3'. 17-410 f--- 1---·-- 3250 905 4701 386910 2!1 6¼ 

i: 6-Tel C 6T ~- 906 6T 21/, 6!1 
641 641 "~- - 708174 17-415 39-514 3255 907 4700 386928 641 10½ 2% 7% 
941 934 f--- - 41IL 7Cl6 39-510 f---•- 3257 908 4702 3B6760 V4F 2.,..,., 2'½, 21J,i, 4ll Cl 
909 Cl 909 4¼ 21¾, 3¼ i 716 ~ 

--- ---- I------~-- --- - 910 '"' '"' 6RR 
11,--

911 61nd. 2¼ o~~,,., 6V, --i------ ·-·--- - -- ···- '------ ------ --- .. .. --- 912 ----1----- 8 5¼ 11/1 a Cl 913 ---- 71/1 S¼ 71½z :a: 
6 lgn. C 634C ~a -- --- 914 ~- 2¼ o.__,., 6!1 if 94!SC 9345 ----. ---- 915 --- 21½6 2'½6 4¼ 
941RR .. 

-- 916 L.. ___ L_ ___ ---- 21/s 21/s 4¼ ~ 
941C ~ 917 21¼ 21y,, 4½ -- ---·-·-i----,-- -+----- -· ·--

918 53/i6 27/1 4'¼ 
EM233 40137 1300 ~-~~-= 111, D-•'*• 2 

1301 --~ -- 1301 , .. o,._,., I½, 

i -~ 
1302 il 1302 -- % o,,~•••• 1½, 

~ 1400 ""' 2½, 7% a 1401 II!. -- 1401 ,., I¼ 
1402 .. 1402 % lo/n f 1600 ! ---~-- 16DO 1 I 1% 
1601 ---~,----

1601 6420 8 2¼ 1~, 
1602 Cl 1602 I½, 11/1 2¼ Cl 
1603 --- -- i - ____ .L_ __ 1603 ---- - --- -- --- 2o/\6 2½, 3¼ ~ 
1604 1604 ;-,;,'~'l I½, '¼ 1% Cl. 

i 1605 J1¾6 '"" 2¼ g 1606 -- 1606 -- i;t. 12½ 
1607 61/1 rn, 2¼ ::r • 1900 1iu. 1½:1 21½6 = 1900 .. ,, 

-- -- 2400 12¾4 l½l 21/a 

For the purpose of ~tondcrd1zot1on, lengths and w1dth1 shown ore 
dimensions for the orec in which the terminal is located. 


