










































Make this pattern stationary using only test scope fine sweep control - no sync. 
It will probably be necessary to keep your hand on the sweep control of the test scope to 
hold the pattern still by minute adjustment of this control. 

4) Adjust Balance control on side of TDA-2 chassis to obtain zero bias pattern on 
test scope. See Figure 25. 

Zero Bias Pattern 

Balance control adjusted correctly, tube V3 removed. 

FIGURE 25 - BALANCE ALIGNMENT 

5) Replace V5 in socket and operate the TDA-2 with an input signal. It does not 
matter if the input signal has bias. Reset the Speed adjustments of TDA-2 to optimum 
position as outlined in (A) above. If possible, the source of input signals should be gener
ated by a synchronous motor. 

6) Remove V5 once again and recheck pattern on test scope as outlined in steps 3 
and 4 above. If necessary, make slight adjustment in Balance control. 

After balance control adjustment is made, a slight readjustment of the speed con
trol may be required. 

C. Gate Adjustments 

Side chassis Gate control adjustments are usually required after replacing tube 
V5. Proceed as follows to adjust Gate controls: 

1) Connect the vertical terminals of an oscilloscope to test point "X" (see Figure 
2 3) and terminal 8 of power transformer. Connect hot vertical input to point "X". Signal 
at test point "X" shows the output of squaring amplifier V7A. 

2) Operate the TDA-2 with an input signal. Allow a five minute warmup time for 
equipment. 

3) Adjust the TDA-2 to measure the signal applied to its input. 

4) Adjust the test oscilloscope to see the signal at point "X". Use no sync on the 
test scope. Vary the sweep of the test scope from slow toward an increasing direction 
until one character of V7 A output is seen. See Figure 26. 

One character. 

Gate control adjusted correctly, 7 pulses. 

FIGURE 26 - GATE ADJUSTMENT PATTERN 

5) Make this pattern stationary using only the test scope fine sweep control 
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6) Observe that the speed setting of the TDA-2 is correct. There should be 
exactly seven positive pulses visible. If there are more ( or less), or if the last pulse 
is not the same duration as other pulses, 

7) Place screwdriver in the slot of the GATE control corresponding to the speed 
of the input signal. 

8) Adjust the GATE control until exactly seven pulses are observed. A normal 
pattern should now be visible on the TDA-2 when its controls are properly adjusted. It 
should be possible to adjust the panel SPEED control on the TDA-2 over a range suffi
cient to properly align the speed pips without changing the number of pulses (7) in the 
gate cycle. If this is not so, make further adjustment of the GATE control until this is 
possible. 

D. Trigger and Filter Adjustments 

Two potentiometers at the rear of the TDA-2 allow for trigger and filter adjust
ments. These should be set if tubes V1 or V3 are changed. The Trigger Adj. potentio 
meter is set as follows: R-efer to Figure 21. 

1) Connect a milliammeter in the input loop to the TDA-2. 

2) Reduce the loop current so that the current is cut below the half current value. 
As the current is reduced below the half current value, one trace should occur on the 
TDA-2 screen. 

3) Increase the loop current observing the "spot" on the screen carefully. As the 
current is being increased a small spike will suddenly dart below the spot for an instant. 

4) Adjust the potentiometer so that the one trace occurs at slightly below the half 
current value and the small spike occurs at slightly above the half current value. 

5) After the above adjustment is made, operate the TDA-2 on a loop giving an 
indication of low bias on the TDA-2. 

6) Set the Filter Adj. potentiometer so that the same bias reading is secured with 
the Filter switch IN as is observed with the Filter switch OUT. The current in the d-e 
loop should be set to 60 or 20 rna for this adjustment. 

E. Polar Adjustment 

1) Locate the Polar Adj. 'llotentiometer on the chassis between tubes V1 and V3. 

2) Provide a polar loop signal to the TDA-2 input. 

3) Set the polar loop for equal mark ana space currents of 4. 0 rna each by means 
of a potentiometer and milliammeter in

.
the loop. 

4) Key the polar loop with a test signal. 

5) Set the POLAR ADJ. control so that a rectangular trace is secured on the cath
ode-ray tube. There will be a small range on the control where this is possible. Set the 
control to the center of this range. 

F. Clamp Set Adjustment 

It will seldom be necessary to readjust the Clamp Set control. It is reset only 
under the following conditions. 

( Located on top of chassis in front of V4.) 
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a) Front panel CLAMP control is turned fully clockwise and cannot clamp the 
rectangular pattern steady. 

b) The BASELINE control does not have enough range to set the rectangular 
pattern from Oo/o to 50o/o along the calibrated scale. (May also require change of V8). 

c) The FOCUS control does not have enough range to properly focus the pattern 
on the cathode-ray tube. (May also require change of V8). 

It should be noted that the Clamp Set control affects all three front panel controls, 
mentioned above, simultaneously. All three front panel controls should be checked to 
reach the optimum Clamp Set adjustment. 

2. Maintenance 

Maintenance of the TDA-2 may be divided into the following categories: 

a) Trouble shooting 

b) Tube replacement 

c) Component replacement 

A. Trouble Shooting 

The Schematic Diagram, Fig. 28, Waveform, Fig. 2, Diagrams and Voltage 
Chart, Fig. 27, will be helpful in trouble shooting the TDA-2. Make the following checks: 

1) Check a-c line voltage - 105 to 125 volts. 

2) Check power fuse at rear of cabinet. If red pilot lamp lights, check if all 
tubes light. 

3) Check the B+ voltages. Refer to Schematic Diagram and Fig. 23. Make 
checks with at least 1000 ohms per volt voltmeter. 

WARNING: High voltages are utilized in the TDA-2 which may be dangerous to 
life. Use caution in testing the unit. 

4) Check across capacitor C19 to secure 400 volts+ 10o/o. 

5) Check across terminals 2 and 5 of tube V12 for 90 volts+ 5o/o. 

6) Check across terminals 2 and 5 of tube V11 for 150 volts + 5o/o. 

7) Check from terminal 5 of tube V13 to ground (chassis) for 255 volts:!:_ 5o/o. 

8) Check across capacitor C18A for 415 volts and across C18B for 385 volts 
+ lOo/o. 

If the voltages are correct, a quick check of the operation of the unit may be made 
by feeding a signal to the input of the TDA-2 and using an oscilloscope for checking the 
signal at various points in the unit. 

Proceed as follows: 

a) Apply a test signal to the input of the TDA-2. Use the character Y if possible. 

b) Set controls of TDA-2 to attempt to secure proper TDA-2 operation. 
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c) C heck for waveforms of Fig. 2 as follows :  

d) Check across resistor R l ,  430 ohms, on switch S l  to secure waveform of 
line 1. 

e) Check pin 6 of Vl  to chassis for line 2 waveform. 

f) Check pin 6 of V3 to * negative buss for line 4 waveform. 

g) C heck pin 7 of V4A to negative buss for line 5 waveform. 

h) Check pin 6 of V5 to negative bus s  for line 6 waveform. 

i )  Check pin 1 of V7A to negative buss for line 7 waveform. 

j) Check pin 1 of V8 to negative buss for line 8 waveform. 

k) Check pin 6 of V7B to negative buss for line 6 waveform inverted. 

1) C heck pin 6 of V8 to negative buss for line 8 waveform inverted. 

Failure to secure the required waveforms at any point indicates trouble in the 
circuit just prior to that point and a check of the tubes in the circuits should be made. If 
tubes test good, a voltage analysis using the enclosed voltage analysis chart,  Fig. 27, 
should be made. 

B. Tube Replacement 

Tubes in the TDA-2 may be checked for light. If no signal can be observed at a 
tube output and circuit voltages are present, check the tube in a tube tester for emission 
or transconductance. 

CAUTION:  Always replace a tube in  the socket from which i t  was removed if it 
has tested good. 

C hanging tubes in the TDA-2 may necessitate a readjustment of controls. 

The following tubes are related to the controls listed: 

1) Trigger Adj. (R3) - V l ,  Filter Adj. (RIO), Polar Adj. (R13) - V l ,  V3 . 

2) Gate controls - 60 wpm (R29), 75 wpm (R28), 100 wpm (R27) - tube V5. 

3) Speed controls, and Balance control - 60 wpm (R53), 75 wpm (R55), 100 wpm 
(R56), Speed panel control (R37), Balance control (R46) - tube V6. 

4) BASELINE control, VERT. and HOR. POS. control and to some extent, FOCUS 
control and Chassis Clamp Set control - tube V8. 

In some cases a tube may test  good and not work satisfactorily in the TDA-2 due 
to the tube sections being badly unbalanced. 

The 3RP1 cathode-ray tube may be checked for filament light. If signals and 
voltages are present at all tubes and no signal is seen on V9,  replacement of this tube 
may be made and an operational check conducted with the new tube . 

* Negative buss on TDA-2 runs under capacitor C l4 and connects to terminal 8 of the 
power transformer. 
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A chart showing tube voltages follows: generally the voltages should be within 
1 0"/o of the values listed if a 1 000 ohm per volt meter is used. These measurements are 
made from the indicated tube socket pins to the negative buss. 

C. Component Replacement 

Defective components in the TDA-2 may normally be located by making the voltage 
analysis or a resistance analysis using the Schematic Diagram as a guide. Components in 
the TDA-2 which may not be marked by symbol numbers may be traced by starting from 
the pins of sockets and tracing the wiring. ln some cases components are wired directly 
to the tube sockets. An ohmmeter may be used to check resistors for value, capacitors 
for short, and windings of transformers for continuity. Values of components are listed 
on the Schematic Diagram. 

Note: In the event of any major difficulty in repairing the TDA-2 it is highly re
commended that the unit be returned postpaid to Stelma, Incorporated, 1 90 Henry Street, 
Stamford, Conn. , and all repairs will be made in our specially equipped laboratories. 
Any components (other than tubes) which are found to have gone bad due to original defect 
will be replaced free of charge within a period of six months. Any difficulties due to 
defective workmanship will be repaired free of charge within a six-month period. A 
complete description of the diffkulty should accompany the unit when returned. 

Pin No . Tube No . 

V 1  V2 V3 V4 V5 V6 V 7  V8 V 1 0  V 1 1  V 1 2  

s q '3 
1 2AT 7 OB2 1 2AT7 6AL5 5963 5963 1 2AU 7 1 2AT 7 6X4 OA2 565 1 

1 +38 +2 9 +6. 4 + 1 2 5 + 1 3 1  +2 7 + 1 3 7  *330 

2 0 258 small +6. 5 +22 + .  8 -. 3 +2 . 2  +5. 0 

3 + . 75 0 +43 +47 0 + 1 2  

4 

5 1 50 +6. 5 + 1 50 

6 1 2 0  + 1 42 +94 +78 +38 + 1 1 4  *330 

7 -2 0 - 1 7  0 + . 2 + 1 .  2 -. 5 +6 . 5 4 2 0  

8 + . 75 0 +43 +4 7 0 + 1 2  

9 

* A. C. Voltage 

FIGUR E  27 TUBE VOLTAGE CHAR T 

1 000 Ohm Per Volt Meter Used 
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CIRCUIT REF .  
SYMBOL 

Cl 

C2 
C3 
C4, Cll 
C5 ,  C9 
C6, ClO 
C? 
C8 
C9 
ClO 
Cll 
Cl2 
Cl3 
Cl4 

Cl5 
Cl6 
Cl? 
Cl8 
Cl9 
C20 

CRl 
CR2 

El thru F:7 
E8 

Fl 

STELMA, Incorporated 

TELEGRAPH DISTORTION ANALYZER MODEL TDA-2 
(Serial No. 400 and Up) 

PARTS UST 

DESCRI:Pl'ION 

Capacitor, metalized paper 0.1 llf, 200 v ,  

Capacitor, mica .001 p.f, ± 5%, 500 v 
Capacitor, paper, metal cased .03 IJf 1 ± 2% 
Capacitor, mica, 270 f.lll,f, ± 5%, 500 v 
Capacitor, mica,  .002 IJf, ± 2%, 500 v 
Capacitor, mica, .0018 ttf, ± 2%, 500 v 
Capacitor, mica,  .0062 p.f, ± 2%, 500 v 
Same as C? 
Same as C5 
Same as C6 
Same as C4 
Capacitor, mica,  .0043 p.f, ± 5%, 500 v 
Capacitor, mica,  150 11/tf, ± 5%, 500 v 
Capacitor, polystyrene, .030-.0091-.0098 �f, 

± 1%, 100 v 
Capacitor, mica, 510 f.lll,f, ± 5%, 500 v 
Capacitor, electrolytic,  15 llf, 450 v 
Capacitor, mica,  820 pp.f, ± 5%, 300 v 
Capacitor, electrolytic, 20-20 �f, 450 v 
Capacitor, electrolytic,  8 p.f, 600 v 
Capacitor, steatite-cased, paper, .05 /lf, 

600 v, Budroc 

Rectifier, selenium, 25 ma 
Same as CRl 

Knob, round 
Knob, pointer 

Fuse , 2 amp, 250 v 

MFGR. PART NO. 
OR JAN DES[GNATION 

MP2Pl 

CM30Cl02J 
MyR6003G 
CM20C271J 
CM30D202G 
CM30Dl82G 
CM35D622G 

CM35C432J 
CM20Cl51J 
All 53 

CM20C5llJ 
CE41El50R 
CM20C821J 
CE42E200R 
BS91 
ST6S5 

16n 

1700 
4100Z 

3AG2 

KFGR. 

A 

A 
A 
A 
A 
A 
A 

A 
A 
B 

A 
c 
A 
c 
D 
A 

E 

F 
F 

G 
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CIRCUIT REF .  
SYMBOL 

I l  

Jl 

DESCRIPI'ION 

Lamp, incandescent 6-8 v 

Jack , open circuit 

Rl Resist or, fixed comp. , 430 Q, ± 5% , 2 w 
R2 Resi stor , fixed camp. ,  150 o, ± 5% , 2 w 
R3 Resistor, variable camp . , 1000 Q, ± 10%, 

C .T .S .  type 651, LT2 shaft 
R4, R5 , Rl6 , Rl7 , Resistor, fixed camp. , 100 K ,  ± 5% , 1/2 w 

R61 , R71 
R5 Same as R4 
R6 , R67 Resistor, fixed camp . , 750 K ,  ± 5%, 1/2 w 
R7 , Rl4, Rl5 , R21 Resi stor, fixed camp . , 560 K ,  ± 5%, 1/2 w 
R8 Resistor ,  fixed comp. , 820 Q, ± 5%, 1/2 w 
R9 Resistor ,  fixed camp . , 470 K ,  ± 5% , 1/2 w 
RlO Resistor, variable camp . , 500 K, ± 10%, 

C .T .S .  type 65 , LT2 shaft 
Rll , R19, R20 Resistor , fixed camp. , 1.1 m, ± 5%, 1/2 w 
Rl2 , R43 , R49, R52 Resistor, fixed camp. , 1.0 m, ± 5%, 1/2 w 
Rl3 ,  R27 Resistor, variable comp. , 1.0 m, ± 20%, 

R14 
Rl5 
Rl6 
Rl7 
Rl8, 
Rl9 
R20 
R21 
R22 
R23 
R24 
R2 5 
R26 
R27 
R28, 

R30 
R31 

R66 , R75 

R29 

3/8 bushing , 1/8 shaft with SD slot 
Same as R7 
Same as R7 
Same as R4 
Same as R4 
Resistor, fixed camp. , 47 K ,  ± 5%, 1/2 w 
Same as Rll 
Same as Rll 
Same as R7 
Resistor, fixed camp . , 
Resistor, fixed camp . , 
Resistor, fixed camp . , 
Resi stor, fixed camp. , 
Resistor, fixed camp . , 
Same as Rl3 

68 K ,  ± 5%, 1/2 w 
8 . 2  K,  ± 5% , 1 w 
270 K ,  ± 5%, 1/2 w 
33 K,  ± 5%, 1 w 
10 K ,  ± 5% , 1 w 

Resi stor, variable comp. , 2 . 5  m, ± 20% , 
3/8 bushing, 1/8 shaft with SD slot 

Resistor, fixed camp. , 1 . 5  m, ± 5%, 1/2 w 
Resistor, fixed camp. , 3 .9 m, ± 5%, 1/2 w 

-

MFGR . PART NO . 
OR JAN DESIGNATION MFGR . 

47 H 

JJ034 I 

RC42BF431J 
RC42BF151J 
X3 532 

RC20BF104J 

RC20BF?54J 
RC20BF564J 
RC20BF821J 
RC20BF474J 
X3 540 

RC20BF115J 
RC200Fl05 
CM15225 

RC20BF473J 

RC20BF683J 
RC32BF822J 
RC20BF274J 
RC32BF333J 
RC32BF103J 

CM15223 

RC20BF15 5J 
RC20BF395J 

J 
J 
K 

J 

J 
J 
J 
J 
K 

J 
J 
L 

J 

J 
M 
J 
J 
J 

L 

J 
J 
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CIRCUIT REF .  MFGR. PART NO. 
SYMBOL DESCR!Pl'ION OR JAN DESIGNATION MFGR. 

R32 Resistor, fixed comp. ,  6.8 m, ± 5%, l/2 w RC20BF685J J 
R3J , R40 Resistor, fixed camp. , 1.8 m, ± 5%, l/2 w RC20BF185J J 
R34, R45 Resistor, fixed comp. , 910 K ,  ± 5%, l/2 w RC20BF914 J 
R35 Resistor, fixed comp. , 2.7 K, ± 5%, l/2 w RC20BF272J J 
R36 Resistor, fixed camp. , l3 K,  ± 5%, l w RC32BF133J M 
R37, R57 Resistor, variable comp . , 5 k, ± 10%, 59969 M 

1/2 bushing , l/2 shaft 
R38, R39,  R54 Resistor, fixed camp. , 22 K, ± 5%, l w RC32BF223J M 
R39 Same as R38 
R40 Same as a33 
R4l Resisto1 , fixed camp. , 6.2 K ,  ± 5%, l/2 w RC20BF622J J 
R42 Resistor, fixed camp. , 39 K,  ± 5%, 1/2 w RC20BF393J J 
R43 Same as Rl2 
R44, R50 Resistor, fixed camp. , 680 K,  ± 5%, l/2 w RC20BF684J J 
R45 Same as R34 
R46 Resistor, variable canp. , 250 K, ± 20%, CM15224 L 

t\:1 J/8 bushing, l/8 shaft with SD slot � 
R47, R48 Resistor, fixed camp. ,  2.4 m, ± 5%, 1/2 w RC20BF245J J 
R48 Same as R47 
R49 Same as Rl2 
R50 Same as R44 
R5l Resistor, fixed canp. , 82 K± 5%, l w RC32BF823J M 
R52 Same as Rl2 
R53 , R55 , R56 Resistor, variable camp. , 5 K ,  ± 10%, 

3/8 bushing, 1/8 shaft with SO slot 
CM15222 L 

R54 Same as R38 
R55 Same as R53 
R56 Same as R53 
R57 Same as RJ7 
R58 Resistor, variable comp. , 500 K,  ± 10%, J59974 M 

J/8 bushing , l/8 SD shaft 
R59 Resistor, fixed camp. , 5 .6 m, ± 5%, l/2 w RC20BF565J J 
R60 Resistor, variable camp. , 500 K,  ± 10%, J59972 M 

l/2 bushing , 1/2 shaft 
R61 Same as R4  
R62, R6J Resi stor, fixed camp. , 120 K ,  ± 5%, l/2 w RC20BF124J J 
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CIRCUIT REF • 

SYMBOL 

R63 
R64 
R65 

R66 
R67 
R68 
R69, R76 

R70 
R71 
R72 
R73 

R74 
R75 
R76 
R77,  R78 
R78 
R79 
R80 
R81 
R82 
R83 

S1, 53 
52, 54, 56, 57 
SJ 
S4 
55 
S6 
57 

T1 

v1, VJ , v8 
V2 
VJ 

DESCRIPI'ION 

Same as R62 
Resistor, fixed camp. , 4.3 K, ± 5%, 1/2 w 
Resistor, variable camp. , 10 K ,  ± 10%, 

1/2 bushing, 1/2 shaft 
Same as R18 
Same as R6 
Resistor, fixed camp. , 150 K, ± 5%, 1/2 w 
Resistor, variable camp. ,  100 K, ± 10%, 

1/2 bushing, 1/2 shaft 
Resistor, fixed camp. ,  160 K,  ± 5%, 1/2 w 
Same as R4 
Resistor, fixed camp. , 820 K, ± 5%, 1/2 w 
Resistor, variable camp. , 250 K,±lO%, 

1/2 bushing, 1/2 shaft 
Resistor, fixed camp. , 220 K,  ± 5%, 1/2 w 
Same as IUS 
Same as R69 
Resistor, fixed camp. , 56 K ,  ± 5%, 1 w 
Same as R77 
Resistor, fixed camp. , 10 K,  ± 10%, 2 w 
Resistor, fixed WW, 3.5  K ,  12 w 
Resistor, fixed WW, 1 K,  8 w 
Resistor, fixed camp. ,  100 Q, ± 10%, 2 w 
Resistor, fixed camp. , 510 Q, ± 5%, 1/2 w 

Switch, toggle D.P.D.T.  
Switch, toggle D.P.S.T .  
Same as S1 
Same as S2 
Switch ,  rotary, 5 pole, 3 pos. ,  2 section 
Same as S2 
Same as S2 

Transfonner, power per MIL-T-27 

Tube , electron 
Tube, electron; 
Same as Vl 

MFGR. PART NO. 
OR JAN DESIGNATION MFGR. 

RC200F432J 
59971 

RC20BF154J 
59970 

RC20BF164J 

RC20BF824J 
J59973 

RC20BF224J 

RC32BF563J 

RC42BF103K 
RW32G352 
RW300102 
RC42BF101K 
RC20BF511J 

ST22N 
ST22K 

A1543 

2195Bl468 

12AT7 
OB2 

J 
M 

M 
M 

J 

J 
M 

J 

M 

M 
N 
N 
M 
J 

0 
0 

B 

B 

p 
Q 
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CIRCUIT REF .  
SlMBOL 

V4 
V5, V6, V? 
V6 
V? 
V8 
V9 
VlO 
Vll 
V12 

XFl 

lll 

XVl, XV3, XV5 ,  
XV6, XV? , XV8 

XV2, XV4, XVlO, 
XVll, XV12 

XV3 
XV4 
XV5 
XV6 
XV? 
XV8 
XV9 

DESCRIPI'ION 

Tube, electron 
Tube, electron 
Same as V5 
Same as V5 
Same as Vl 
Tube, electron C .R.T.  
Tube , electron 
Tube , electron 
Tube, electron 

Holder, fuse 

Holder, lamp, red jewel, dull white nickel 

Socket , electron tube, 9 pin 

Socket , electron tube, 7 pin 

Same as XVl 
Same as XV2 
Same as XVl 
Same as XVl 
Same as XVl 
Same as XVl 
Socket , electron C .R.T.  

Shield, electron tube for Vl,  V3 ,  V5 , V6 , 
V7 , V8 

Shield, electron tube for V2, VlO, Vll 
Shield, electron tube for V4 
Shield, electron tube for Vl2 
Shield, electron tube for .3RP1 

MFGR. PART NO. 
OR JAN DESIGNATION MFGR. 

6AL5 
5963 

3RP1 
6XJ.M 
OA2 
5651 

HKP-H 

81410-lll 

TS10.3P01 

TS102P01 

9464-12 

TS103U02 

TS102U03 
TS102U01 
TS102U02 
80067-25 

p 
Q 

Q 
p 
Q 
Q 

G 

R 

s 

s 

T 

s 

s 
s 
s 
s 



TE LEGRAPH DISTORTION ANALYZER MODEL TDA -2 

MANUFACTURERS ' CODE 

A Cornell-Dubilier E lect r ic Corp. , South Plainfield , N . J .  

B Stelma , Inc . , Stamford , Conn . 

C Aerovox Corp . , New Bedfo rd , Mass . 

D P . R .  Mallory Co . , Indianapolis , Ind . 
E Radio Receptor Co . , New York, N . Y .  

F Harry Davies Molding Co . , Chicago , Ill . 

G Bussmann Mfg . C o . , St . Louis , Mo . 

H General E lectric Co . , Schenectady , N . Y .  
I Switchcraft , Inc . , Chicago , Ill .  

J International Resistance Co . , Philadel phia , Pa . 
K Chicago Telephone S upply Co . , E lkhart , Ind. 
L Clarostat Mfg . Co . , Dover , N . H .  

M Allen -Bradley Co . , Milwaukee , Wis . 

N Ward Leonard E lectric Co . , Mt . Vernon , N . Y .  

0 Arrow-Hart & Hegeman E lectric Co . , Hartford ,  Conn . 
P T ungsol E lectric Co . , Newark,  N . J .  

Q Radio Corporation of Amer ica , New Yor k ,  N . Y .  
R Dialight Corporation , Brooklyn , N . Y .  

S Cinch Mfg . Co . , Chicago , Ill .  
T James Millen Co . ,  Ma lden , Mass . 
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FIGURE 28.  TELEGRAPH DISTORTION ANALYZER MODEL TDA-2 
(Serial No. 400 and up) 
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