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SAFETY NOTICE 

ALWAYS REMOVE THE PLUG FROM THE RECEPTACLE AND 

THROW THE OFF-ON SWITCH LEVER TO THE OFF POSI- 

TION BEFORE REMOVING THE CHASSIS FROM THE BOX. 

WITH DOOR SWITCH D1 CLOSED AND THE POWER TURNED 

ON, THE CHASSIS AND ALL METAL PARTS CONNECTED 

TO IT, MAY BE AT LINE POTENTIAL. PROPER PRE- 

CAUTIONS SHOULD, THEREFORE, BE TAKEN TO AVOID 

ELECTRICAL SHOCK. 
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Figure 1 - 13A (SPL) Transmission Measuring Set, in Operating Position 
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Par. 1-5 

SECTION I 

DESCRIPTION 

1. PURPOSE. 

a. The 13A (SPL) Transmission Measuring Set is designed for use in 

making transmission measurements where portable apparatus is required to 

measure received testing power. 

b. The 183A (SPL) Transmission Measuring Set has component parts spe- 

cially treated with moisture-resistant materials for use under tropical con- 

ditions and differs in this respect from the 13A Transmission Measuring Set. 

The circuit and operating features, however, are the same for both the 13A 

and 13A (SPL) sets. The 134 (SPL) Transmission Measuring Set is manufactured 

as the D-165655 set. 

&. RANGE. 

This set has an input impedance of approximately 600 ohms and is capa- 

ble of measuring received power from -45 dbm (45 db below a milliwatt into 

600 ohms) to +10 dbm (10 db above a milliwatt into 600 ohms) over a fre- 

quency range from 30 cycles to 15 kilocycles. Anexternal source of standard 

testing power of 1 MW (one milliwatt) is required for gain or loss measure- 

ments. 

3. SIZE AND WEIGHT. 

The 13A (SPL) Transmission Measuring Set is provided in portable form 

equipped with a power-supply cord and removable cover. It is approximately 

11 inches long, 6-1/2 inches wide, and 8-1/2 inches high, weighing about 
14 pounds. 

4, POWER. 

The power required for operation is a source of 105 to 125 volts which 

may be obtained from either direct current or 25- to 60-cycles alternating 

current, consuming about 50 watts. 

5S. EQUIPMENT ASSEMBLY. 

The meter, binding posts, and adjustable features of the set, consisting 

of a dial switch, a calibrating rheostat, and a toggle switch in the power- 

supply circuit are assembled on the panel as shown in figure 1. Figure 2 

shows the equipment removed from its case. The chassis is fastened to the 

case by means of four knurled thumb screws, one near each corner of the panel. 

The wiring side of the equipment is shown in figure 3, 

t 
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Par. 6-7 

6. METER SCALES. 

Measurements are indicated on a 5-db range meter scale which is marked 

in 0.l-db divisions. Adial switch operates a potentiometer circuit in steps 

of 5 db each with step designations which indicate the amount to be added to 

the meter scale. This provides an adjustment of the input of the amplifier- 

rectifier circuit so that any received power in the range of the set can be 

measured in reference to one milliwatt. With an input of one milliwatt and 

the dial switch at either zero position, the meter scale deflection will be 

zero on the meter scale corresponding to the dial switch setting. The dial 

steps designated in red are associated with the red or upper scale of the 

meter and indicate received power greater than one milliwatt. On the other 

steps, designated in white, the received power is less than one milliwatt 

and the black or lower meter scale is used. 

7. CALIBRATING RHEOSTAT. 

A calibrating rheostat operated by means of a screwdriver is provided 

for making an adjustment of the amplifier gain. 
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SECTION II 

EMPLOYMENT 

8. GENERAL. 

The 13A (SPL) Transmission Measuring Set should always be operated with 

the panel in a horizontal position in orderto insure proper heat dissipation 

from the vacuum tubes and resistors and to assure correct readings on the 

meter. 

9. INPUT LIMITS. 

a. Do not connect the input of this set to any circuit having an out- 

put in excess of 10 db above one milliwatt. Where output levels of more 

than 10 db above a milliwatt are to be read an attenuator, suchas the 5A (SPL) 

should be inserted between the output of the circuit under test and the 

input of the 138A (SPL) Transmission Measuring Set. 

b. This set should not be connected to a circuit which would cause 

direct current to flow in the primary winding of the input transformer. If 

circuits having a d-c component in the transmission path are to be measured 

a 2-microfarad capacitor should be connected in series with each of the 

leads to the INPUT binding posts of the 13A (SPL) Transmission Measuring Set. 

Insertion of these capacitors will introduce a transmission loss which will 

vary with frequency. To correct for this transmission loss, first connect 

the oscillator to the 138A (SPL) Transmission Measuring Set through the series 

capacitors, and increase the oscillator output until the 13A (SPL) Trans- 

mission Measuring Set reads 0 db. Then read the oscillator output. The 

oscillator output reading will be greater than one milliwatt by the loss of 

the capacitors. Use this value of oscillator output instead of one milliwatt 

in making measurements. The 13A (SPL) Transmission Measuring Set will then 

read the loss or gain of the equipment directly as the loss of the capac- 

itors will be corrected for by the increase in oscillator output. The os- 

cillator output should be readjusted for each testing frequency because the 

capacitor loss varies with frequency. 

10. POWER SUPPLY. 

a. Insert the plug of the power-supply cord into the receptacle of the 

105- to 125-volt supply which may be either direct current or 25- to 60- 

cycles alternating current and throw the OFF-ON toggle switch to the ON 

position. With a-c supply either poling of the plug is normally satisfactory 

4) 



Par. 10-12 

but with d-c supply it is necessary to select the particular poling that 

results in a meter reading. This is discernible on the meter shortly after 

connecting the power supply, assuming there is sufficient input to obtain 

a meter deflection. It is desirable to allow a warming-up period of 5 min- 

utes before proceeding with measurements. If the set is used without a 

warming-up period, its calibration should be checked occasionally until 

stable conditions are obtained. 

b. With the type of power-supply circuit suitable for either alter- 

nating current or direct current, the chassis can be at line potential above 

ground. For this reason, the chassis and all exposed metal parts are insu- 

lated from the box and a door switch has been provided to automatically 

disconnect the power supply when the chassis is removed from the box. (See 

Safety Notice, page VII.) 

11. CALIBRATION. 

The amplifier of the 134 (SPL) Transmission Measuring Set, employing 

the negative feed-back principle, is stable and should not require frequent 

calibration. The calibration, however, should always be checked after the 

set has been shippedora vacuum tube replaced. An occasional check against 

an accurate source of standard testing power, when available, should be ade- 

quate for general use. Calibration will be required if the calibrating po- 

tentiometer is tampered with or turned inadvertently. Do not turn this’ 

potentiometer except during a calibration adjustment. 

12. CALIBRATION ADJUSTMENT. 

a. Connect the binding posts IN of the 13A (SPL) Transmission Meas- 

uring Set to a source of 1000-cycle testing power having an output which 

has been accurately adjusted to one milliwatt into 600 ohms. The 19C (SPL) 

Oscillator can be used for this purpose. The output of the oscillator 

should be adjusted by means of the OUTPUT control knob so that the meter on 

the oscillator reads Odb witk the oscillator connected to the 132A (SPL) 

Transmission Measuring Set. The output of the oscillator will then be one 

milliwatt into 600 ohns. | 

b. Turn the dial switch to the white zero and note the meter scale 

indication. If the indicator is not within +0.1db of Odb on the black 

(lower) scale of the meter, adjust the calibration potentiometer by means 

of a screwdriver until the meter reading is zero. 

c. Turn the dial switch to the red zero. The meter should read within 

+0.1 db of 0 db on the red (upper) scale. An excessive deviation is an in- 

dication of trouble in the set, in which case the chassis should be removed 

-and the tubes, potentiometer, resistors, capacitors, etc. checked. 

6 



Par e 12-14 

d, When frequencies other than 1000 cycles are available, repeat para- 

grephs 12a to 12c, omitting the readjustment of the calibrating rheostat. 

The indicated readings should be recorded and used as corrections to meas- 

urements when greater accuracy is desired. These corrections are greatest 

near the extremes of the frequency range (fig. 6). 

13. MEASUREMENT OF RECEIVED POWER. 

a. Connect the output of the circuit under test to the binding posts 

IN of the 138A (SPL) Transmission Measuring Set. 

b. Turn the dial switeh in a clockwise or counterclockwise direction 

as required to obtain a pointer deflection on the scale of the meter. 

c. If the dial switch is at the red O or red 5, read the red (upper) 

scale on the meter. 

(1) Example.—If the dial switch is on red 5 and the meter reading 

is 3.2 on the red scale, the output level being measuredis 5 + 3.2 or 8.2 

db above one milliwatt. . 

iP we bipg the dial switch is at a white number, read the black (lower) 

scale on the meter. 

(1) Example.—If the dial switch is at white 25 and the meter reads 

4.2 on the black scale, the output level being measured is 25 + 4.2 or 29.2 

db below one milliwatt. 

e. If the output of the circuit under test is greater than +10 dbn, 

insert a 5A (SPL) Attenuator between the IN jacks of the 138A (SPL) Trans- 

mission Measuring Set and the circuit under test. Adjust the loss in the 

attenuator until a meter reading is obtained with the dial switch on the red 

0. The power received is then equal to the meter reading plus the loss in 

the attenuator. 

f. If the impedance of the circuit is not 600 ohms, a correction for 

reflection loss may be required as discussed in paragraph 16. 

14. LOSS MEASUREMENTS. 

a. Connect the output of an oscillator (whose output has been adjusted 

to one milliwatt or other value as specified) to the input of the circuit 

under test. 

b. Connect the output of the circuit under test to the binding posts 

IN of the 138A (SPL) Transmission Measuring Set. 

c. Measure the output power as outlined in paragraph 13. 

dad. The loss in the circuit under test is numerically equal to the out- 

put power in db below one milliwatt. If other than one milliwatt is speci- 

fied as an input power, a correction should be made accordingly. 

7 
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e. Losses up to 45 db may be measured by this method. 

f. If the impedance of the circuit is not 600 ohms, a correction for 
reflection losses may be required as discussed in paragraph 16. 

15. GAIN MEASUREMENTS. 

a. Gain measurements in excess of 10 db require the use of a 600-ohm 
attenuator such as the 5A (SPL) Attenuator or a loss pad. The gain of an 
amplifier is usually measured with an attenuator or loss pad at the input of 
the amplifier to avoid any overloading effects as shown in figure 4, 

AMPLIFIER 

19C (SPL) SPL UNDER TEST 
OSCILLATOR 

& 

Figure 4 - Arrangement of Testing Equipment for Measuring Amplifier Gain 

b. Connect the output of a 190¢ (SPL) Oscillator (adjusted for one 

milliwatts) to the input of a 5A (SPL) Attenuator. The attenuator loss should 

be set for a maximum. 

c¢. Connect the output of the attenuator to the input of the amplifier 

under test. 

dad. Connect the output of the amplifier under test to the binding posts 

IN of the 134A (SPL) Transmission Measuring Set. 

e. Set the dial switch in the 138A (SPL) Transmission Measuring Set to 

the red zero. 

f. Decrease the attenuator settings until a readingis obtained on the 

red (upper) scale. 

ge The reading of the meter plus the attenuator setting equals the 

gain of the amplifier. The output of the amplifier in this case will always 

be between O and 5 db above one milliwatt regardless of the amount of the 

gain. 

h. If the impedance of the circuit is not 600 ohms, acorrection for 

reflection losses may be required as discussed in paragraph 16. 

16, REFLECTION LOSS. 

If the impedance of the circuit to which the 138A (SPL) Transmission 

Measuring Set is connected is not 600 ohms, the power indicated by the set 

will be different from the power which the circuit will deliver if terminated 

jn its own impedance. The difference will depend on the magnitude and angle 

8 



Par. 16 

of the circuit impedance but, in general, will represent a loss. An addi- 

tional reflection loss will occur if the oscillator used in making loss or 

gain measurements does not have the same impedance as the circuit under 

test. The following table gives the value of the reflection loss for cir- 

cuits having impedances which are pure resistances. 

REFLECTION LOSSES 

Gain or Loss 

Impedance* of Received Power Measurement With 

Circuit - Ohms Measurement - db 19C (SPL) Oscillator - db 

200 1.2 1.8 

300 0.9 0.6 

600 0 0 

1200 0.5 wiles 

1800 1.2 3o1 

*Assumed to be a pure resistance. 

In received power measurements, the actual power which the circuit will de- 

liver into its own impedance will be greater than the measured power by the 

reflection loss. If the gain or lossofa circuit must be known between its 

own impedance terminations, instead of between 600-ohm terminations, the re- 

flection losses should be added to the measured gain and subtracted from the 

measured loss. The figures in the last column of the table represent the 

total reflection loss when a 19C (SPL) Oscillator and13A (SPL) Transmission 

Measuring Set are used for such measurements. 

883757 O- 50-3 



Par. 17-19 

SECTION III. 

FUNCTIONING OF PARTS 

17. GENERAL. 

a. The 13A (SPL) Transmission Measuring Set has been designed for 

measuring circuits of 600-ohm impedance in terms of the standard testing 

power of one milliwatt. The results are indicated in db above or below this 

power. When the impedance of the circuit is other than 600 ohms, it may. 
be necessary to make corrections as discussed in paragraph 16. When making 

amplifier gain measurements, it will be necessary to provide loss pads in 

connection with the sending power and to make sending power corrections as 

explained in paragraph 15. 

b. The performance information as given, assumes that good vacuum tubes 

are employed and that the power supply to the set has been turned on for 

about 5 minutes to allow for proper operation of the heater-type tubes. It 

also assumes that the power-supply voltage is within the range from 105 to 

125 volts and that the set has been calibrated using precisely one milliwatt 

at 1000 cycles. 

18. TYPE OF CONSTRUCTION. 

This apparatus is of a panel-chassis type of construction and is con- 

tained in a perforated steel housing. The box is provided with a removable 

cover to protect the surface apparatus. The perforations in the housing 

assist in dissipating the heat generated, and the set should be exposed to 

freely circulating air while in operation. This is an important considera- 

tion in the use of the set due to its compactness and the effects of heat. 

on the life of certain parts, particularly the electrolytic capacitors. The 

effects of temperature variations on the electrical performance have been 

Minimized by the circuit design. 

19. CIRCUIT DRAWINGS. 

The principal circuit features of the 13A (SPL) Transmission Measuring 

Set are shown in figure 5. A more detailed copy of the schematic and cir- 

cuit label as shown in figure 7 on page 24, is fastened in the cover of the 

set. Figure 8 on page 295 shows a wiring diagram of the terminal side of 

the chassis. 

10 
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20. AMPLIFIER-RECTIFIER. 

The received testing power is supplied through an input transformer 

and potentiometer circuit to a 3-stage amplifier and copper-oxide rectifier 

circuit from which the d-c output is supplied to the meter. The meter is a 

Suppressed zero type and has a scale calibrated in db. The potentiometer 

controls the measuring range of the set in 5 db steps. 

v3 
DIAL vi v2 2546 GT OR 

SWITCH 25 L6 GT/G 
340 INPUT TRANS. 

600: 25,000 
35 

ii Sees bs Cee 
| euscral peemeQ——— + $+ 

105-125V. 
D.Cc.OR + 
25° 6O.NAC. eee | 

Ss - 

i CORDS SWITCH = N CCR aAC ROR eas 

lO FT, LONG 02 CHASSIS APACITO 

Figure 5 - Principal Circuit Hfeatures 

ol. AMPLIFIER. 

The amplifier is of the negative feed-back type which results in greater 

stability and improved performance compared with the types which do not in- 

clude this feature. As a result the amplification is substantially constant 

for the usual ranges of temperature and power-supply voltage variation and 

also with respect to the frequency of the testing power. The deviations 

from flatness in the low-frequency range is due largely to the input trans- 

former and the potentiometer circuit and in the higher frequency range to 

the impedance of the copper-oxide rectifier. The amplifier circuit consists 

nEI 
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principally of vacuum tubes, capacitors, and resistors, one of which is an 

adjustable resistor for setting the gain to the proper amount when one milli- 

watt of testing power is supplied to the input terminals. This resistor 

adjustment is made from the front of the set by means of a screwdriver. 

Need for changing this resistance setting should be rare. 

ee. RECTIFIER. 

A rectifier-type vacuum tube is employed to adapt the power supply for 

the plate and grid circuits of the vacuum tubes. The rectified power is 

filtered by means of a retardation coil and electrolytic capacitor circuit 

to reduce the effect of power-supply variation and ripple. The current for 

the heaters of the tubes is obtained directly from the power mains without 

conversion. 

23. ACCURACY OF MEASUREMENTS. 

a. The best performance will be obtained when the 13A (SPL) Trans- 

mission Measuring Set is operated under normal temperature conditions. At 

temperatures outside this range the accuracy of the readings will vary due 

to the changing characteristics of the copper-oxide rectifier and the elec- 

trolytic capacitors. 2 

b. The over-all accuracy of measurements under normal operating con- 

ditions is about +0.3 db for any received power between 45 db below and 

10 db above one milliwatt at frequencies between 50 and 6000 cycles. At the 

extremes of the range from 30 cycles to 15 kilocycles, the error may be as 

great as one db under adverse conditions. 

ec. The accuracy of the meter scale aloneis usually better than +0.1 db 

at any point in the scale range at normal temperatures. The accuracy of . 

the 5-db steps on the dial switch is about +0.1 db at any frequency in the 

range from 50 to 6000 cycles and +0.25 db in the range from 30 to 15,000 

cycles. 

d. The error in the set due to the transmission-frequency characteristic 

of the input circuit varies with the dial step. This can be corrected by a 

recalibration at the particular frequency being used, provided the power 

used in calibration is such as to give zero db reading on the meter with the 

dial set on the step being checked. 

24. FREQUENCY CHARACTERISTICS. 

The frequency characteristics of the set on step 0 of the dial switch 

are as shown on the following page. 

12 
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DEVIATION RELATIVE 

FREQUENCY-CYCLES TO 1000 CYCLES 

00 = 6,000 £0 .17db 

40 - 10,000 +0.3 db 

30 - 15,000 Os 7 ai 

On step 40 the above deviations may be as much as +0.3 db greater. Figure 6 

shows a representative frequency characteristic on step 0, based on a single 

calibration of one milliwatt at 1000 cycles. 

FREQUENCY IN CYCLES PER SECOND 

Figure 6 - Representative Frequency Oharacteristic 

25. IMPEDANCE. 

The impedance of the input circuit is substantially 600 ohms and is 

practically independent of the setting of the dial switch. It does vary 

with frequency, tending to decrease in both the low and the high-frequency 

ranges. The reflection coefficient with respect to 600 ohms is less than 

5 per cent in the frequency range from 30 cycles to 10 kilocycles. The d-c 

resistance of the input circuit is approximately 26 ohms. If subjected to 

direct current greater than 150 milliamperes, the transformer may be damaged. 

A small direct current will affect the accuracy of measurement adversely. 

13 
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SECTION IV 

MAINTENANCE 

26. GENERAL. 

The periodic maintenance of the 13A (SPL) Transmission Measuring Set 

may be confined principally to a check of the vacuum tubes. Failure of the 

set to operate properly will necessitate removing the chassis from the box 

(see Safety Notice, pageVII) and examining the equipment for a defective 

vacuum tube, electrolytic capacitor, or a broken wire. 

27. VACUUM TUBES. 

The vacuum tubes used in the set should be tested periodically and 

should be within the usual transconductance limits outlined in the vacuum 

tube Test Set I-171. The list of vacuum tubes together with the selector 

settings and transconductance values as outlined in the Test Set I-171 are 

as follows: v 

Average 

Mutual Selectors Pots 

Tube No. Conductance Ave Bw rae L R Test Conditions 

Vibe 1225 micromhos 1 GO eOte oO A535" 18 Anplifier 

V2,657 1225 micromhos uO se bred 48 18 Anplifier 

V3, 25A6GT 2300 micromhos apes Ale, 62 35 Anplifier 

or 

25L6GT/G 8000 micromhos G4 wie) fs) 15 Anplifier 

V4, 25Z6GT - 7 eee Oa 40 0 Rectifier Standard 

[S)) Paw) on e (EB) a= (op) ce) V4, 25Z6GT - 7 Rectifier Standard 

A full set of tubes is supplied with each set and should be inserted in 

sockets in accordance with the designations.on the circuit label or on the 

chassis. A small bracket is provided at the side of each vacuum tube socket 

for clamping the tubes in place to reduce vibration. It is not necessary 

to remove the vacuum tubes from the sockets in transporting the oscillator 

when reasonable precautions are taken to prevent vibrations or jolts. When 

handling conditions are not controlled, the tubes should be removed and 

packed separately. The grid cap provided for the vacuum tubes Vl and Ve, 

should be properly connected to their respective tubes. Looking down on the 

apparatus side of the chassis from the front, the grid cap directly to the 

right of Vl should be connected to Vl and the one to the rear of V2: should 

be connected to V2. 

14 



Par. 28-29 

28. METER. 

This is a self-contained, moving coil, permanent magnet, suppressed 

zero-type meter housed in a flush-type bakelite case. 

29. DEFECTIVE CAPACITORS. 

The electrolytic capacitors should be replaced when found defective. 

This usually will be evidenced by instabilityof calibration. Unsatisfactory 

performance not due to vacuum tubes will probably be an indication of de- 

fective capacitors. 

15 



Par. 30 

SECTION V 

SUPPLEMENTARY DATA 

30. REPLACEABLE PARTS. 

a. The reference designations shown in the first column of the table 

in paragraph 30c correspond to the designations shown on the detailed sche- 

matic and circuit label shown in figure 7. These designations are also 

stamped on the equipment or on the mounting adjacent thereto. 

b. List of Manufacturers. 

Abbreviation in 

Paragraph 30c Name Address 

Commercial Any Standard Manufacturer , - 

Eby Ht Ho Bby jeunes Philadelphia, Pa. 

H& H Arrow-Hart and Hageman Hartford, Conn. 

Electric Co. 

RCA R.C.A. Manufacturing Co. Harrison, N. J. 

Sylvania Sylvania Electric Products Emporium, Pa. 

Inc. 

M Sig UD s Western Electric Co. New York, N. Y. 

Zierick Zierick Manufacturing Corp. New York, N. Y. 

16 
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Par. 30 

d. RMA Standard Color Codes for Capacitors and Resistors. 

RMA Color Codes 

for Capacitors (mmf) 

SECOND 

SIGNIFICANT 
FIGURE 

FIRST 

SIGNIFICANT DECIMAL 

FIGURE MULTIPLIER 

500 VOLTS D-C 

WORKING 

20 PER CENT 

TOLERANCE 

Numeral) Volts | Multiplier |Tolerance 

Black 0 1 

Brown i 100 10 1% 

Red 2 200 100 2% 

Orange 3 300 1,000 3% 

Yellow 4 400 10,000 4% 

Green 5 500 100,000 5% 

Blue 6 600 1,000,000 6% 

Violet 7 700 10,000,000 1% 

Gray 8 800 | 100,000,000 8% 
White 9 900 | 1,000,000,000 9% 

Gold 1000 0.1 5% 

Silver 2000 0.01 10% 

No color 500 20% 

BY ae sienIricaNr one 
FIGURE FIGURE 

D-C WORKING 

VOLTAGE 

DECIMAL 
MULTIPLIER 

TOLERANCE 

24 

RMA Color Codes 

for Resistors (ohms) 

A c 
Color 1st Digit Multiplier 

Silver 0.01 

Gold 0.1 

Black 0 1.0 

Brown 1 1 10 

Red 2 2 100 

Orange 3 3 1,000 

Yellow > 4 4 10,000 

Green 5 5 100,000 

Blue 6 6 1,000,000 

Purple 7 7 10,000,000 

Gray 8 8 100,000,000 

White 9 9 

D—Tolerance Code: 

Gold=5% Silver=10% No color=20% 

BAND OR DOT 

Old Color Arrangement 

BODY COLOR 

New Color Arrangement 

Body color (new color arrangement only) indicates 

type of resistor, as follows: 

Black—composition, non-insulated 

Tan, olive or white—composition, insulated 
Dark brown—wire-wound, insulated 



C4 V3 

4 MF 

2 IMF 
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ee! O OH 3 
w 3 Q e) 
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R/- 10,000” R2- 42000” 
COMMON 68 16 MF COMMON 
TERM ., BLACK. % 1 1 Oo TERM, 

_ or on BLACK 
V4 & 

Ci. 

105-125 V pt A 
OC OR Beovac = RI2-360~ 1 

an pm te ci CAN ae pes. ow a 
25V AC 
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AS 7586 CORD 
JOFT LONG, 

Figure 7 - Schematic and Circuit Label 
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RD-81-D 

THE LOOPS 
FORMED BY 
THESE TWO 

LEADS SHALL 
MOT EXTEND 

MORE THAN 
JIN. ABOVE 
CHAS S15 

| swWALL MOT 
TOUCH RES, 

RIE & EIF A7 
ANY FOINT 

Bik -RD-D 

Woll U- 

APPARATUS SIDE 
OP CHASS 15 

TERMINALS 

7 
MEXT FO 
CAA SSIS 

~ FAIS LEAD FO BE 
RUM AF LEAST (QIN. 

-_ ae orem 

REAR OF PANEL 

{ 

AWAY FROM 212 & LIS | 

i 

— 

1, ALL WIRES ARE AP? WIAL 10USINGLE,ITEM 74, UNLESS 
OTHERWISE SPECIFIED, COLORS AS INDICATED. 

. WIRES MARKEO "B" ARE #22GA C KNITTED RCB 

PER 0161077 BLK., ITEM 72. 
THESE WIRES SHALL. BE AS SHORT AND DIRECT AS 
POSSIBLE. 

. WIRES MARKED "C" ARE LEADS OF THE APPARATUS, 
INSULATED WITH VARNISHED TUBING, ITEM 70, 

. WIRES SHALL BE RUN IN SUCH A MANNER THAT 
MOUNTING NUTS FOR CONDENSERS CI, C2, C5, 
C6, AND C7 ARE ACCESSIBLE, 

. ALL SOLDERING SHALL BE DONE PER KS 512, 
METHOD "C", 

_ WIRES ENDING AT A HOLE THUS —O) Luoue th 
ARE CONTINUED ON THE OTHER VIEW AT THE 
CORRESPONDING HOLE AND WIRE, 

. WIRES MARKED "D* ARE AM WIRE 20GA 
AND ARE RUN IN CABLE. 

. THE RESISTANCE VALUE OF R17 (IF THIS RESISTANCE 
1S REQUIRED) 1S DETERMINED AT TIME OF TESTING, 

Figure 8 - Wiring Diagram 
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