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DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

C1, TM 11-2434 

TO 16-30FMQ2-6 

RADIOSONDE RECEPTORS AN/FMQ-2 AND AN/FMQ-2A 

CHANGES 

No. 1 

TM 11-2434/TO 16-80FMQ2-6, 16 July 1951, 
is changed as follows: 

The title of the manual is changed to read: 
RADIOSONDE RECEPTORS AN/FMQ-2 AND 
AN/FMQ-2A 

1. Scope 

This manual contains instructions for the instal- 

lation, operation, maintenance, and repair of 

Radiosonde Receptor AN/FMQ-2(*) (figs. 1 and 

3.1). In addition to * * * table of parts. 

Note (Added). Official nomenclature followed by (*) 
Indicates all models of the item of equipment included in 

this technical manual. Thus, Radiosonde Receptor 
AN/FMQ-2(*) represents Radiosonde Receptors AN/ 

FMQ-2 and AM/FMQ-2A. 

3. Purpose and Use 

Radiosonde Receptor AN/FMQ-2(*) is an elec- 

tronic, meteorological instrument specially de- 
signed for use with f-m (frequency-modulated) 

radiosondes. The instrument consists * * * 
a voltage regulator. All these components, except 

the antenna system, are contained in one rack 

(figs. 1, 3, and 3.1). 

a. Purpose. The primary purpose of Radio- 

sonde Receptor AN/FMQ-2(*) is to receive and to 

record, in printed form, f-m signals from a balloon- 

carried radiosonde, such as Radiosonde AN/AMT- 

2A, whose transmitter is modulated at an a-f 

(audio-frequency) rate determined by the meteor- 

ological factors of the atmosphere. (Information 
on the * * * system (fig. 2). 

eae * * * * 

4. Technica! Characteristics 

The general characteristics and performance 
data for the components of Radiosonde Receptor 

AN/FMQ-2(*) are listed in a through f below. 

* * * * * 

b. Frequency Meter TS-29(*)/FMQ-1.  A-f 
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c. Radvosonde Recorder RD-3(*)/FMQ-1. Cur- 

renieTaneeas ssp ee Outs See  INCh Per 
minute. 

d. Amplifier AM-7(*)/FMQ-1. Number of 
tubes * * * volts, 60 cps. 

e. Voltage Regulator CN-2(*)/FMQ-1. Input 

Tats = peed ee oe LOS S957 © u*. cepa. Phase 

* * * * * 

The nomenclature column, paragraph 5, is 
changed as follows: ae 

Nomenclature 

Frequency Meter TS-29(*)/FMQ-1. 

Radiosondé Recorder RD-3(*)/FMQ-1., 

Amplifier AM-—7(*)/FMQ-1. 

Voltage Regulator CN-2(*)/FMQ-1. 

Rack MT-—678(*)/FMQ-2. 

Radiosonde Receiver R-228/FM Q-2. 

* * * * * 

6. Description of Radiosonde Receptor AN/ 
FMQ-2(*) 

* * 

b. Frequency Meter TS-29(*) /FMQ-I (figs. 3 
and 3.1). The frequency meter * * * the 
radiosonde receiver. This current is measured by 

the visual meter on the front panel of the fre- 

quency meter, and by the recorder meter which 

is in the radiosonde recorder (figs. 3 and 3.1). 

The following items are mounted on the front 
panel: 

* * * 

* * * * * 

c. Radiosonde Recorder RD-3(*)/FMQ-1 and 

Amplifier AM-7(*)/FMQ-1 (figs. 3 and 3.1). 

The radiosonde recorder, in combination with 
Amplifier AM-7(*)/FMQ-1, comprises an elec- 

tromechanical] device which makes a printed record 
of the frequencies measured by the frequency 

meter. Duringoperation,the * * * inchap- 

ter 4. 



d. Voltage Regulator CN-2(*)/FMQ-1. 'The 

voltage regulator is situated in the lower part of 

the rack assembly (figs. 3 and 3.1). The regulator 

unit * * * panel operating controls. 

e. Rack MT-678(*)/FMQ-2 (figs. 3, 3.1, 4, 
and 4.1). The function of * * * the an- 

tenna assembly. 

ak * * * * 

(4) Two dehumidifier lamps * * * cli- 
mates is necessary. The lamps can be 
turned on and off by means of a single 
toggle switch. In Rack MT-678/FMQ- 
2, this switch is located in front of the 
right-hand lamp, when viewing the rack 
from the rear (fig. 4). In Rack MT- 

678A/FMQ-2, it is located on the upper 

front panel, between the reed-type line- 

frequency meter and the ANT. SE- 

LECTOR switch (fig. 3.1). 

* * * * * 

7. Packaging Data 

Radiosonde Receptor AN/FMQ-2(*), less Ra- 

diosonde Receiver R-228/FMQ-2 and Antenna 

Assembly AS-389/FMQ-2, is packed for export 

in three separate boxes and packed for domestic 

shipment in four separate boxes, as listed in the 

charts below. Radiosonde Receiver R-228/FMQ- 

2 * * * and domestic shipment. 

a. Packaged for Export. 

Box dimensions = re 
(in.) 3 iS 

Component a Fe a 5 | 

= i) =~ 3 3 
A Be, Lestat BS Whee 

Rack MT-678(*)/FMQ-2, Ra- 

diosonde Recorder RD—3(*)/ 

FMQ-1, and Voltage Regu- 

lator CN—2(*)/FMQ-1________ 83 | 44 | 35 |74 960 

Frequency Meter TS—29(*)/ 

FMQ-1 and Amplifier AM- 

CC) (EMQe i 53 | 19%) 16 | 9. 6 147 
* * * * * * * 

2 

b. Packaged for Domestic Shipment or for Short 
Movements by Using Troops. 

Box dimensions 2 te 

in g| 2 
Component ra 2 2 

S/2|8) 8/3 
43} BY. eee 

Rack MT-—678(*)FMQ-2 and 

Radiosonde Recorder RD—3(*)/ 

BM Qa bi) oe eae eee 84 | 40 | 35 |68 625 

Frequency Meter TS—29(*)/ 

BM O28 ie a ee 20 | 13%) 10%] 1.6) 42 

Amplifier AM-—7(*)/FMQ-1_____ 20 | 11%) 9%)'1.3) 44 
* * * * x * * 

* * * * ok 

7.1. Differences in Models 
(Added) 

Radiosonde Receptor AN/FMQ-2A differs from 
Radiosonde Receptor AN/FMQ-2 as follows: 

a. Frequency Meter TS-29C/FMQ-1. ‘Two ca- 

pacitors C611 and C612 are connected to ter- 

minals on tube socket X607. Capacitor C611 is 

connected across pins 3 and 8. Capacitor C612 

is connected across pins 5 and 8. These capaci- 
tors bypass parasitic oscillations generated by the 
thyratron tubes which occasionally affect the zero 
setting and I-f readings of meter M600. Pin 1 of 
tube socket X600 has been grounded to prevent 

stray pick-ups by the metal shield of tube V600. 
The addition of these capacitors reduces the use 

of the DELONIZE switch, S601, to one funetion, 

that of correcting the operation of the circuit of 
the frequency meter when the visual meter, 

M600, is indicating in an off-seale condition. 
Depressing DEIONIZE switch S601 corrects this 
condition. 

b. Radiosonde Recorder RD-38D/FMQ-1. Pins 
1 and 7 of tube socket X401 in the preamplifier 

Radiosonde Recorder RD-3D/FMQ-1 are 

grounded. This provides a ground to the shield 
of the 6J5 tube and grounds the preamplifier 

chassis to the amplifier chassis through the cable 

instead of through the rack. This removes any 
possibility of nonoperation should a ground strap 
become disconnected. 
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Figure 3.1 (Added) Radiosonde Receptor AN/FMQ-2A, front view. 

TAGO 1986A 200480°—52 



RADIOSONDE 
RECEIVER 
R-228/FMQ-2 

RACK 
MT-678A/FMQ-2 

FREQUENCY METER. 
TS-29C/FMQ-I_ 

RADIOSONDE 
RECORDER 
RD-3D/FMQ-1. 

AMPLIFIER _ 
AM-7D/FMQ-1 

VOLTAGE REGULATOR 
CN-28/FMQ-1. 

‘TM 2434-Ci-3 — 

Figure 4.1 (Added) Radiosonde Receptor AN/FMQ-24A, rear view. 

c. Amplifier AM-7D/FMQ-1. To prevent stray 

pick-up from the h-v windings of power trans- 

former T201, which could falsely trigger the 

tapper bar, the wiring of Amplifier AM-7D/FMQ-1 

has been changed by grounding the filament cir- 

cuits of transformer T201 (terminals 9 and 11). 

Resistor R205 has been removed because it is 

not necessary when using the 6.3-volt secondary 

winding of the present transformer. In previous 

models, this resistor was needed as a dropping 

4 

resistor, since transformer T201 has a °.5-volt 

secondary. 

d. Rack MT-678A/FMQ-2. Switch $505 which 
controls the heater lamp has been moved from 
its former location (the shelf in front of «1c of the 

lamps) to the control panel board at th ‘op front 
of Rack MT-678A/FMQ-2. This sv ‘ch is lo- 
cated between the reed-type line-freq' cy meter 
and the ANT. SELECTOR switch. \n identifi- 

cation plate under the switch contal the words, 

“HEATER ON OFF.” 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. 

* * * * * 

10. Installation of Rack Assembly Components 

All components, except * * * have been 

unpacked. 

a. Frequency Meter TS-29( *\/FMQ-1, Amplifier 
AM-7(*)/FMQ-1, and Radiosonde Receiver R-228/ 

FMQ-2. 

(1) After Radiosonde Receptor 

AN/FMQ-2(*) has been unpacked, place 

the frequency meter amplifier, and radio- 

sonde receiver components in position 

(figs. 3, 3.1, 4, 4.1) at their proper com- 

partments. 

* * * * * 

b. Wire Connections. 

(1) Connect the wiring for Radiosonde Re- 

ceptor AN/FMQ-2(*) as shown in figures 

10, 10.1,and 11. Leadsofthe * * * 

in these figures. 

* * * : * * 

(3) The antenna transmission * * * the 

radiosonde receiver. 

Caution: Before connecting the radio- 
sonde receptor to the power line, check 

all external and internal wiring (figs. 10, 

10.1, and 11). Carefully check the 
* * * to the equipment. 

* 2 * * ** * 

e. Installation of Ground Rod. Drive Ground 

Rod *°* * a walking hazard. 

Caution: Before connecting the radiosonde re- 

ceptor to the power line, check all external and 

internal wiring as shown in figures 10 and 10.1. 
Carefully check the * * * to the equipment. 
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SERVICE UPON RECEIPT OF RADIOSONDE RECEPTOR AN/FMQ-2(*) 

14. Controls and Instruments of Rack MIT-— 
678(*)IFMQ-2 

(figs.3, 3.1. 4,and’ 4.1) 

Controls and instruments Function 

ANT. SELECTOR switch | In installations involving 

(S504). eo * J transmitter: 
* * * * * 

Frequency * * * reed)_-_| Indicates * * 
HEATER ON OFF switch 

(S505). 

* input. 

Contro's the heater power 

to the two dehumidifier 

lamps. 

16. Controls and Instruments of Frequency 
Meter TS—29(*)/FMQ-1 

(figs. 3 and 3.1) 

Controls and instruments Function 

INPUT switch (S600) _______ AW OV epee > Geen a) Wa? 
* * * 

(2) ine a Soe *5oradio- 

sonde. The DEIONIZE 

switch, S601, in Fre- 

‘quency Meter TS—29C/ 

FMQ-1 should not be 

used in conjunction with 

the INPUT switch nor 

should it be used to 

check the zero setting 

of the visual and recorder 

meters (par. 7a). 

(3) In, 2*._** + * chapters, 
* * * * * 

DEIONIZE switch (S601)_-_| Used * * * position. In 
model TS-29C/FMQ-1. 
this switch is used only 

to deionize the thyratrons 

when they both become 

ionized at the same time. 

The position of the input 

switchis notimportant. 
* * * * * 
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Figure 10.1 (Added) Ladiosonde Receptor AN/F MQ-8A, cording diagram. 
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18. Preliminary Starting Procedure 

Before using the * * * 
below. 

procedure given 

* * 

h. Turn the INPUT switch, S600, on the fre- 

quency meter component to the SC position and, 

on all models except Radiosonde Receptor AN/ 

FMQ-2A, momentarily press the DEIONIZE 

‘switch. Observe the reading * * * in para- 
eraph 826(3). 

* * * * * 

* * * 

19. Starting Procedure 

After the preliminary * * * 

below. 
a. Step 1. Throw the MASTER * * * very 

cold climates. Tura on the dehumidifier lamps if 
preheating or drying is desired (figs. 3.1 and 4 and 

par. 6e(4)). 

* * * * * 

c. Step 8. Rotate the INPUT * * * the 
SC position. On all models except Radiosonde 
Receptor AN/FMQ-2A, deionize the thyratrons 
momentarily by pressing the DEIONIZE toggle 
switch. The visual meter * * * the proper 

readings... 

as given 

* * Ed * * 

91. Operating Instructions 

a. General. 

(1) The operation of * * * has been 

released. The instructions given below 
pertain to the operation of Radiosonde 

Receptor AN/FMQ-2(') and to the 
method of obtaining the record on the 

flight of the radiosonde. An accurate 

flight * * * are carefully followed. 

* * * . * * 

e. Drift of Recorder Paper. 
(1) The recorder zero * * 

ence contacts. 

* low-refer- 

TAGO 1986A 

(2) If it appears * * * a zero reading. 

Do not use the DEIONIZE switch on 
Radiosonde Receptor AN/FMQ-2A. 

Hold the INPUT * * * long tem- 
perature trace. 

* * * * * 

22. Stopping Procedure 

After the record * * * ‘a zero check. Do 

not use the DEIONIZE switch on Radiosonde 

Receptor AN/FMQ-2A. Then stop Radiosonde 
Receptor AN/FMQ-2(*) by turning the RE- 

CORDER ON-OFF switch and the MASTER 

ON-OFF switch to the OFF positions. Cut off 
the * * * indicate correct calibration. 

23. General 

The operation of Radiosonde Receptor AN/ 

FMQ-2(*) may be difficult in regions where ex- 

treme cold, heat, humidity and moisture, sand 

conditions, etc., prevail. Inthefollowing* * * 

unusual operating conditions. 

98. Definition of Preventive Maintenance 

Preventive maintenance is * * * they can 
occur. See AR 750-5. 

32. Detailed Lubrication Instructions 

* * * * * 

e. Frequency Meter TS-29(*)/FMQ-1. Lubrica- 

tion is not essential and therefore, no instructions 

are required. 

33. Weatherproofing 
¥ * * * * 

c. Winter Maintenance. Special precautions ne- 
cessary to prevent poor performance or total 

operational failure of equipment in extremely low 
temperatures are explained in TB SIG 66 and TB 

SIG 219. 

* * * * * 



37. Equipment Performance Checklist for Radiosonde Receptor AN/FMQ-2(*) 

Item Item Action or condition 
No. 

* * * * 

DRIONIZHS %s 3 * 

pressed. 

11 | Visua! meter M600____-_- 

* * * * 

174: INPUT .* ©* 5.* “S6012_) Set: * 

switch must not 

EQUIPMENT PERFORMANCE 

* * * * Be 

Figure 18. Radiosonde Receptor AN/FM Q-2(*), block diagram 

Figure 19: 

“AMPLIFIER AM-7B/FMQ-1” is changed 
to read: AMPLIFIER AM-7(*)/FMQ-1. 

“VOLTAGE REGULATOR CN-2A/FMQ- 
1” is changed to read: VOLTAGE REGU- 
LATOR CN-2(*)/FMQ-1. 

“FREQUENCY METER TS-29B/FMQ-1” 
is changed to read: FREQUENCY METER 

TS—29(*)/FMQ-1. 
“RADIOSONDE RECORDER RD-3C/ 
FMQ-1” is changed to read: RADIO- 

SONDE RECORDER RD-3(*)/FMQ-1, 

53. Frequency Meter TS—29(*)/FMQ-1 
(figs. 77 and 77.1) 

c. For test purposes, the input voltage is usually 

obtained from Frequency Standard TS-65(*)/ 

FMQ-1 and consists of either a square-wave or a 
modified square-wave of voltage, depending on the 

frequency of operation (fig. 34). For purposes of 

* * * this input signal. 

54. Amplifier Stage in Frequency Meter 
2k * * * * 

f. When the INPUT * * * tube is grounded. 

In this position of the switch, the meters can be 

calibrated to zero frequency (after momentarily 

depressing the DEIONIZE switch, S601 except on 
Radiosonde Receptor AN/FMQ-2A). 

* * * * * 

* * momentar- 

ily. The DEIONIZE 

be 

used for Radiosonde 

Receptor AN/FMQ-2A. 
* * 

Normal! indications Corrective measures 

* * * 

* | Indicates zero. The de- | Check * * * (See. J). 

ionize switch must not 

be used for Radiosonde 

Receptor AN/FMQ-2A. 

Check * * * eonnec- 

tions. 
* * * 

Recorder ~ *.\* *. zero.| Use > **, = 32) Stee 

Figure 33. “R607” is changed to read: R608 

and ‘“‘R608” is changed to read: R607. 

57. Thyratron Stage Circuit Theory 
* * * * * 

b. A-F Input Signal Applied. 

* * * * ok 

(2) At the same *—* * of ipuremee 

When the difference of potential between 

the grid and cathode of the tube reduces 

(becomes less negative) to approximately 

—15 volts, the tube fires and platecurrent 

flows through resistor R608. 

(3) The flow of current through the tube and 
resistor R608 produces voltage drops 

around the circuit as shown by the solid 

line with an arrow in A of figure 338. Due 

to these * * * 884 during conduction. 

* * a * + 

(5) While the plate * * * (Doffig. 32.)) 
The capacitor charges exponeitially 

througheresistor R607, the charging cir- 

cuit being shown by the dashed line with 
an arrow in A of figure 33. After charg- 

ing, the * * * therefore 134 volts. 

(6) During the second -* * * is driven 

positive. _ When the grid voltage of tube 
V606 reaches the critical point (approxi- 

mately —15 volts), this tube ‘ires and 
its plate voltage immediate!) drops to 
+15 volts (D of fig. 32) as current flows 
through resistor R607. (See solid line 

. with arrow in B of fig. 33.) 
* * * * * 
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(8) After tube V606 fires, capacitor C610 
charges to an opposite polarity through 

5 resistor R608 in the circuit shown by the 

dashed line with an arrow in B of figure 
33. The plate voltage * * * grid 

bias voltage. 

* * * * * 

58. Rectifier Stage in Frequency Meter 

The rectifier stage * * * the rectifier tube. 

* * * * * 

b. Rectifier Tube. 

* * * * * 

(4) (Added) In Frequency Meter TS-29C/ 

FMQ-1, the circuit of tube V607 utilizes 
two 270 uuf capacitors, C611 and Cé12, 

one from the plate (pin 3) to the cathode 

(pin 8) and one from the plate (pin 5) to 

the cathode (pin 8). These two capac- 

itors tend to reduce the possibility of 
self-oscillation of thyratron tubes V605 
and V606. The incorporation of these 
two capacitors in the circuit reduces the 

use of DEIONIZE switch S601 to one 

function; that of correcting the off-scale 

reading of the visual meter, M600, caused 

by ionization of thyratron tubes V605 

and V606 which produces self-oscillation. 
When DEIONIZE switch S601 is de- 

pressed, the plate voltage is removed 

from thyratron tubes (V605 and V606), 

and this fault is corrected. 

* * * 3 * 

60. Radiosonde Recorder RD-3(*)/FMQ-1 

6. Alightbeam * * * of the pointer. The 
pulse is then amplified by the pre-amplifier located 
in radiosonde recorder, and the amplified pulse is 

used to develop a large surge of current in the 
output of Amplifier AM-7(*)/FMQ-1. 

* * * * * 

64. Phototube Circuit 

The phototube circuit * * * 
changes. 

to voltage 

TAGO 19864 

a. The phototube circuit consists of tube V400, 

capacitor C402, and resistor R400 shown in figures 

79 and 79.1. 

Note. Figures 79 and 79.1 are composite, schematic 

diagrams of the phototube, preamplifier, and amplifier 

circuits. Physically, the phototube * * * * of the 

diagram. All other parts shown in these figures are 

located on the chassis of Amplifier AM-7(*)/FMQ-1. 

* cd * * * 

66. Amplifier AM-7(*)IFMQ-1 
(figs. 79 and 79.1) 

67. Power Supply for Amplifier AM-7(*)/ 
FMQ-1 

(figs. 79 and 79.1) 

(Superseded) 

a. Power transformer T201 operates on 115 

volts ‘a-c supplied through Voltage Regulator 
CN-2(*)/FMQ-1. The secondary of transformer 
T201 has four windings. One winding produces 

6.3 volts for the filaments of tubes V202 and V401. 
Another winding has 5 volts a-c for the filaments 

of tube V203. The third winding provides 6.3 
volts to power the exciter lamp [400 in the.-re- 
corder. The fourth winding provides 1,060 volts, 
center tapped to furnish 530 volts a-c to each plate 

of tube V203. The full-wave rectified voltage 
output of tube V203, tube type 5U4G, is filtered by 
the network composed of capacitors C203 and 
C204 and filter choke L201. Four voltage regu- 
lator tubes, V204, V205, V206, and V207, across 

the output of the filter network, function as voltage 
regulators and as voltage dividers. The output 
of the power supply is divided as follows: 

(1) Plate of tube V204 tapped for +315 volts. 
(2) Plate of tube V205 tapped for + 240 volts. 

(3) Plate of tube V206 tapped for +90 volts. 

(4) Plate of tube V207 grounded. 

(5) Cathode of tube V207 tapped for —75 
volts. 

b. Resistor R204 (an adjustable resistor, with a 
movable tap) across tube V207 is tapped to pro- 

vide —25 volts bias for tube V202. 
Figure 40: ‘P400” is changed to read: TB 400 

and ‘“‘P401”’ is changed to read: TB 401. 
Figure 41: Add arrow after BEARING RE- 

TAINER pointing to bearing retainer on flange. 



TM 2434-Ci-5 

Figure 40.1 (Added) 

RD-8D/F MQ-1, top view. 

Preamplifier for Recorder 

70. Voltage Regulator CN—2(*)/FMQ-1 
(figs. 48 and 78) 

across the a-c input voltage. The secondary of 
winding A is connected in series opposite to 

winding B. The windings are in a hermetically 
sealed case. 

b. (Superseded) When the a-c voltage input 
increases in amplitude, the secondary voltage of 
windings A and B subtract to produce practically 
the original output voltage. If, on the other 
hand, the a-c voltage input decreases, the second- 

ary voltage of windings A-and B add to maintain 
the original output voltage. 

c. (Superseded) Capacitor C302 _ partially 
resonates primary winding B and improves the 
regulation of the waveshape of the output voltage. 

* * * 

Figure 50: “R605” is changed to read: R606 
and “R606” is changed to read: R605. 

* * 

72. Test Equipment 

Equipment issued for use in installing, repairing, 
and calibrating Radiosonde Receptor AN/FMQ-2 
(*) includes the following: 

* * * * *k 

c. Headset HS-33-(*), complete with Cord 

CD-307. 

d. Frequency Standard TS—65(*)/FMQ-1. 

The voltage regulator * * * over wide * ** *k * * 
limits. 3 

a. (Superseded) Transformer T302 has two 73. Trouble-shooting Chart 
primary windings which are connected in series The following chart * * * for the receiver. 

Sympton Probable trouble Correction 

* * * * * * * 

3. No indication (visual meter) of mod- | 3. a. If * * * correctly. 3. a. Check and replace all faulty 

ulated signal in Frequency Meter | tubes in Frequency Meter TS— 

TS-29(*)/FMQ-1. / 29(*)/FMQ-1. Check * * # 
| trouble. 

3. b. If * * * properly.) | b. Check * * * | tromble. 
Ee | AY * *k | * * 

75. Trouble Shooting Voltage Regulator CN- 76. Replacement of Parts 
2(*)IFMQ-1 : : ih : ; 

Voltage Regulator CN-2(*)/FMQ-1 seldom 
fails in service. If, however, it * * * the 
following procedures: 

* * * * * 

Figure 51: “CONNECTOR” is changed to 
CONNECTED in first line of note. 

10 

b. Most of the parts in Radiosonde Receptor 
AN/FMQ-2(*) are readily accessible aii may be 
replaced if found to be faulty. Imalleases,* * * 

making the replacement. 
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REAR 

3.15 VAC 

360 VAC 

MEASUREMENT NOTES: 

. ALL VOLTAGE MEASUREMENTS MADE BETWEEN PIN AND GROUND +10%, 

. VOLTAGES MEASURED WITH A VACUUM TUBE VOLTMETER. 

. ALL TUBES IN PLACE. 

NO SIGNAL INPUT. 

. RECORDER MOTORS OFF. 

. ALL VOLTAGES D.G. UNLESS MARKED OTHERWISE. 

. ALL RESISTANCES MEASURED WITH RESPECT TO GROUND. 

. ALL RESISTANCES ARE IN OHMS. 

. VOLTAGE READINGS ABOVE LINE RESISTANCE READING BELOW LINE. 

FRONT 
BOTTOM VIEW 

“WOON ON DAD — 

SPECIAL NOTES: A. DEPENDS ON SETTINGS OF R604, R613 AND R 

V607 
6ZY5-G 

(NOTE:A) 

OVACG 

884 sz i5svac 

31S VAC 

614 
NORMAL RESISTANCE 9000/f.. RESISTANCE LIMITS O TO I8K 1, 

Figure 62 (Superseded) Frequency Meter TS-29B/F MQ-1 and 

TM 2434-Cl-6 

Frequency Meter TS—29C/F MQ-1, normal tube socket 

voltage and resistance measurements. 

Figure 58. Radiosonde Receiver R-228/F M Q-2, bottom riew, 

all components except capacitors, 

* * * * 

Figure 60. Radiosonde Receiver R-228/FMQ-2, rear view, 

location of parts. 

* 

81. Alinement of Frequency Meter TS-29(*)/ 
FMQ-1 

Alinement means making * 
determined. 

* * can be 

82. Alinement Procedure For Frequency Meter 

a. Requisites and Preparation for Alinement. 

Alinement can be * * * are functioning sat- 

isfactorily.) 

* * * * ae 

TAGO 1986A 

(4) For Radiosonde Receptor AN/FMQ-2 

with the INPUT switch (S600) on SC 

and the DEIONIZE switch (S601) mo- 
mentarily depressed, the visual meter 

must read .0 and the recorder print falls 

where it may. 

Note. Whenever the INPUT * * * be 

momentarily depressed. 

(4.1) (Added) For Radiosonde Receptor 

AN/FMQ-2A, with the INPUT switch 

(S600) on SC, the visual meter must read 

0 and the recorder print falls where it 

may. 

Note (Added) The DEIONIZE switch never 

must be depressed to obtain a zero reading for 

Radiosonde Receptor AN/FMQ-2A. 

* * * 

11 
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REAR 

MEASUREMENT NOTES: 
1. ALL VOLTAGE MEASUREMENTS MADE BETWEEN PIN AND GROUND 10% 
EXCEPT HEATER V. HEATER VOLTS MEASURED ACROSS PINS. 2&7. 

. VOLTAGES MEASURED WITH A1000 1./VOLT AS & 20000 N/ VOLT DG 
VOLTMETER. 

-NO SIGNAL INPUT. 
. RECORDER MOTORS OFF. 
. ALL VOLTAGES D.C. UNLESS MARKED OTHERWISE. 
-ALL RESISTANCES MEASURED WITH RESPECT TO GROUND. 

7. ALL TUBES IN PLACE. 
8.ALL RESISTANCES ARE IN OHMS. 
9.VOLTAGE READINGS ABOVE LINE. RESISTANCE READINGS BELOW LINE. 

Aapbou 

FRONT 
BOTTOM VIEW TM 2434-CI-7 

Figure 64 (Superseded) Amplifier AM-7B/F MQ-1, normal tube socket voltage and resistance measurements. 

LTAGO 1986A 



REAR 

5S30VAG 

25K 

530 VAG 

MEASUREMENT NOTES: 
1. ALL VOLTAGE MEASUREMENTS MADE BETWEEN PIN AND GROUND ¢ 10%. 
2. VOLTAGES MEASURED WITH AIOOON/VOLT AC & 20000N/ VOLT OC 
‘VOLTMETER. 

3. ALL TUBES IN PLACE. 
4.NO SIGNAL INPUT. 
5. RECORDER MOTORS OFF. 
6.ALL VOLTAGES DC UNLESS MARKED OTHERWISE. 
7. ALL RESISTANCES MEASURED WITH RESPECT TO GROUND. 

8. ALL RESISTANCES ARE IN OHMS. 
9. VOLTAGE READINGS ABOVE LINE. RESISTANCE READINGS BELOW LINE. 

FRONT 
BOTTOM VIEW TA 2434-Cl-8 

Figure 54.1 (Added) Amplifier AM-7D/FMQ-1, normal tube socket voltage and resistance measurements. 

TAGO 1986A 13 
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V600 

6/5 

ceo2 R62 ROIS R613 

cé600 RBIS C607 ABOOA 

$60} 1600 \ yveoos 

v607 R6I9 Peoi Cail 
 e 6zv5G 

v603 C60 ve02 veol cel2 © 
ons. SY3GT/G — 5¥3GT/G 

Figure 62.1 (Added) Frequency Meter TS—29C/F MQ-1, bottom view, location of parts. 

L2ai " F200 R206 Veo4 ¥2038 R203 F201 

C202 

C204 

: TM 2€34-C1-10 

Figure 64.1 (Added) Amplifier AM-7D/"MQ-1, bottom view, location of parts. 
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Ite 200 

16 

-— — 

5 9 

VOLTS 

SECTION IN RECORDER 

P1+90 VOLTS 

TERMINAL 5 
TB 200 

530 VOLTS AC 
6 

oO) : 

= 530 VOLTS JAC 
CO 

O 
5 

| 
| 
| 
a 8 

6.3 VOLTS AC 

TO EXCITER LAMP 

PHOTO CELL 
AMPL 
V40l 
6U5 

3 

RECTIFIER 
v2.03 
5U4G 

am 

+240 VOLTS 

TERMINAL 5 

TB 402 

TERMINAL 6 
TB 404 

TERMINAL 6 
TB 20! | 

TERMINAL 8 
 opeamaleanteesae: ) 

1B rye T200_ {3 

-75 VOLTS 

VOLTAGE 
REGULATOR 

VOLTAGE 
REGULATOR 

v205 
OD3 

VOLTAGE 
REGULATOR 

v206 
OBS 

VOLTAGE 
REGULATOR 2 

v207 
OAS 

NOTES: |. ALL VOLTAGES MEASURED WITH RESPECT TO GROUND + 10%. 

2.VOLTAGES MEASURED WITH A 5,OO0-OHMS-PER- VOLT METER. 

3. ALL RESISTANCE MEASURED WITH RESPECT TO GROUND +10%. 

4. ALL TUBES IN PLACE. 
5. ALL MEASUREMENTS. WITH NO INPUT TO RECORDER METER. 
6. UNLESS OTHERWISE NOTED ALL CAPACITORS ARE IN UUF 

AND ALL RESISTORS ARE IN OHMS. 

SPECIAL NOTES: A.+315 VOLTS WITH VTVM. 

+240 VOLTS WITH 1,OOO-OHMS-PER-VOLT METER, 1,000- VOLT SCALE. 

+190 VOLTS WITH 1,000-OHMS-PER- VOLT METER, 250-VOLT SCALE. 

TERMINAL 10 
TB2O0! 
© 

+315 VOLTS” 

TERMINAL 7 

TB 201 

R 204 

25K 

Figure 79 (Superseded) Amplifier AM-7B/F MQ-1, schematic diagram. 

VTVM 

NOTE A 

K400 

K40i 

— 
SECTION IN 
RECORDER 

4, TERMINAL 9 
TB 201 

R202 
SOK 

-25 VOLTS 

TM 2434-Ci-12 
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5 SECTION IN ReconDeR PROT ALTELL TERMINAL 8. TERMINAL 10 vty 
vaol TE20151 1200-15 +3I5 voLTs _TB 201 Notela 

TRIGGER 
v202 
2050 

K 400 

K 401 

SECTION IN 
O RECORDER 

TERMINAL 5 
TB 402 J TERMINAL 9 

O 

TERMINAL 6 TB 201 
TB 404 

R202 
ISOK 

TERMINAL 5 
TB 200 

VOLTAGE 
“REGULATOR _+3!5 VOLTS 

VOLTAGE 
REGULATOR 

v205 
OD3 RECTIFIER 

Vv203 
5U4G 

VOLTAGE 
REGULATOR 

v206 
OB3 

TERMINAL 7 

TB 201 

VOLTAGE 
REGULATOR 

v207 
O0A3 

- 25 VOLTS 

GS VOLTSAG Oy = 
TO EXCITER LAMP |r. 200] 

| 
2 joes 2 -75 VOLTS 

R204 
25K 

NOTES: |, ALL VOLTAGES MEASURED WITH RESPECT TO GROUND ~ 10%. 
2.VOLTAGES MEASURED WITH A 5,000-OHMS-PER-VOLT METER. 
3.ALL RESISTANCES MEASURED WITH RESPECT TO GROUND + 10%. 
4.ALL TUBES IN PLACE. 
5. ALL MEASUREMENTS WITH NO INPUT TO RECORDER METER. 
6. UNLESS OTHERWISE NOTED, ALL CAPACITORS ARE IN UUF 

AND ALL RESISTORS ARE IN OHMS. 
SPECIAL NOTES: A.+315 VOLTS WITH VTVM. 

+240 VOLTS WITH 1,000-OHMS-PER-VOLT METER, 1,000- VOLT SCALE. 
+190 VOLTS WITH 1000-OHMS-PER- VOLT METER, 250-VOLT SCALE. 

TM 2434-CI-53 

Figure 79.1 (Added) Amplifier AM-7D/F MQ-1, schematic diagram. 
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APPENDIX Il 

IDENTIFICATION TABLE OF PARTS 

* * * * * * * 

2. Identification Table of Parts for Radiosonde Receptor ANIFMQ-2 and ANIFMQ-2A. 

d : : owl 2 Signal Oorps 
Ref. symbol Name of part and description Function of part stock No. 

RADIOSON DE RECEPTORS AN/FMQ- | Reception * * * radiosonde__| 7A1326-2 
2 and AN/FMQ-2A: F-M reception; 

390-410 me in 1 band, 

AMPLIFIERS AM-7B/FMQ-1, AM-7C/ | Builds * * * coils_......-.-- 7A46-7 

FMQ-1, AM-7D/FMQ-1, and AM- 

7E/FMQ-1: A-F; 22’ wd x 13’ d x 

10” h. 

* * * * * * * 

FREQUENCY METERS TS-29B/FMQ-1 | Indicates * * * transmission_| 7A889-29 

and TS—-29C/FM Q-1: 0-200 cyc indicat- 

ing in 100 meter graduations; 115 v, 

60 cyc, 1 ph; 22’ wd x 13’’ d x 10’ h. 

* * * * 4 * & 

RACKS MT-678/FMQ-2 and MT-678A/ | Houses * * * AS-389/FMQ-2_| 2Z7383-678 
FMQ-2: steel; empty; approx 72’’ h x 

28’’ wd x 26’ d; includes folding table. 

* * * * * * * 

RADIOSONDE RECORDERS RD-3B/ | Records * * * meter_._.- -- 7A1326-3 
FMQ-1, RD-3C/FMQ-1, and RD- 

3D/FMQ-1; chart; printed dot type; 

approx 21’ wd x 1834’’ h x 19” d o/a; 

100 v, 60 eye. 

VOLTAGE REGULATORS CN-2/FMQ- | Regulates * * * receptor.._.| 7A1680 

1, CN-2A/FMQ-1, and CN-2B/FMQ-1: 

input 90-130 v A-C, 2.3 amp, 60 cye, 

output 115 v A-C, 1.3 amp. 60 cyc; 

approx 5%’’ h x 534’ d x 15’’ wd o/a. 
* a % * * * * 

5. Identification Table of Parts for Amplifiers AM-7BIFMQ-1, AM-7CIFMQ-1, and AM- 
7DIFMQ-1 

Ref. symbol Name of part'and description Function of part le ne 

AMPLIFIERS AM-7B/FMQ-1, AM-7C/ | Builds * * * coils_....-..--- 7446-7 
FMQ-1, and AM-7D/FMQ-1: approx 

22’ wd x 13/7 d x 10" h. 

* * * * * * * 

18 TAGO 19864 



6. Identification Table of Parts for Voltage Regulators CN-2A/FMQ-1 and CN-2BIFMQ-1 

Ref. symbo] _ Name of part and description Function of part 2 Aker Pe 

VOLTAGE REGULATORS ' CN-2A/ | Regulates * * * equipment__| 741680 
FMQ-1 and CN-2B/FMQ-1: input 95- 
130 v, 2.3 amp, 60 cye; output 115 v 

+5%; 1.3 amp, 60 cye; approx 534’ h x 

534’ d x 15”’ wd o/a. 

* : * * * * * * 

T. Identification Table of Parts for Radiosonde Recorders RD-3B/IFMQ-1, RD-3C/FMQ-1, and 
RD-3DIFMQ-1 

Ref. symbol Name of part and description Function of part eed meres 

RADIOSONDE RECORDERS RD-8B/ | Makes printed record of frequen- | 7A1326-3 

FMQ-1, RD-3C/FMQ-1, and RD-3D/ cies indicated by Frequency 

FM Q-1: chart; printed dot type; 1834// Meter TS—29(*)/FMQ-1. 

h x 21’’ wd x 19// d; 110 v; 60 cyc. 

* -* * * * * * 

8. Identification Table of Parts for Racks MI-678/FMQ-2 and MI-678A/FMQ-2 

Ref, symbol Name of part and description Function of part se norte 

RACKS MT-678/FMQ-2 and MT-678A/ | Houses * * * components_---| 7A8337—47 

FMQ_-2: steel; empty; approx 72’’ h x 

28’ wd x 26” d; includes folding table. 

* ok * at * * * 

9. Identification Table of Parts for Frequency Meters TS—-29BIFMQ-1 and TS-29C/FMQ-1 

Ref. symbol Name of part and description Function of part ieee ue S 

FREQUENCY METERS TS-29B/FMQ- | Indicates * * * transmission_| 7A889-29 

1 and TS—29C/FMQ-1: u/w radiosonde 

equip; 0-200 eps in 1 band; 22’ wd x 

13// d x 10’’ h. 

* : * * * * * * 

GL Ocoee oe GAPAGCEHTOR, rans MoOUb 20aGe 41 Plate: Mo a 8S 65.2 os Soo ee 3K 6020323 
C611, C612 (Added)__.| CAPACITOR, fixed: mica; 270 uwuf +10%; | Bypass parasitic oscillations gen- | 3K2027121 

500 vdew; JAN type #CM20B271K. erated by the thyratron tube 
V607. 

* * * * * hae % 

[AG 413.44 (19 Nov 52)} 
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46-50 FSA | -/2/ 

a 

NORMAL 

MWO SIG 11-2590-3 
TO 16-30 FIA 1-101 

DEPARTMENT OF THE ARMY MODIFICATION WORK ORDER 

Department of the Army . .. .. Washington 25, D. C., 8 September 1952 

MODIFICATION OF AUDIO: DISTRIBUTING CENTRAL AN/FIA-1 TO PROVIDE 
A REPLACEMENT FOR THE CRYSTAL ARM ASSEMBLY (BRUSH PL-20) 

Note. Apply this modification in accordance with con- 

ditions specified in paragraph 8. 

1. Major item affected: | 
Name: Audio Distributing Central AN/ 

FIA-1. 
Signal Corps stock No.: 
Reference: TM 11-2590. 

2. Part modified: 
Name: Console OA-23/FIA-1. 

Signal Corps stock No.: 6C150-23. 

3. Purpose of modification: To provide a replace- 
ment for the crystal-arm assembly (Brush PL-20) 
with a dual purpose arm assembly, upon failure 

of the original crystal-arm assembly. 

6C190-1. 

4, Drawings required to apply modification: — 
a. Figure 1. Drilling layout and location of arm 

assembly wooden spacer block. 
b. Figure 2. Installation of new arm assembly. 
e. Figure 3. Location of resistor and leads for 

crystal-arm assembly. 
d. Figure 4. Circuit diagram seer modifica- 

tion. 

5. Parts affected by modification: 
a. New parts required: 

Signal Corps stock No. Quantity Nomenclature or description 

2Z5727-177___.. 1 (ea)_-. Modification kit consisting 

of the following: 

6@1:74-8__..-= -- 1 (ea)... Arm, reproducer: sound; 

with dual purpose car- 
tridge; frequency range 

50-10,000 cps; two re- 

movable needles in car- 

tridge; minimum needle 

pressure 6 grams; output 
.5 volt at 1000 cps; metal; 

opalescent gray; 1154’’ 

o/a lg; single %4’’ hole 
mounting; for reproduc- 

ing standard or micro- 

groove recordings. 

AGO 747A—Sept. 200471°—52 

Signal Corps stock No. Quantity Nomenclature or description 

INSU Se See 1 (ea)... Block; as per Signal Corps 
F dwg #SC—B-84312. 

SN ee ees 1 (ea)_-. Label: decaleomania as per 

Signal Corps dwg #SC- 
B-68643. 

6C295-5_______- 4 (ea)__. Needle: record; osmium 

(spares). aah 

6C295-6________ 4 (ea)__. Needle: record; osmium 

(spares). * 

8RC20BF305J_._ 1 (ea)... Resistor: fixed, comp; 3 

megohms saat Ge % watt 

insulated. 

6L5000____..--- 3 (ea)... Washer: brass; No. 6; (cad- 
mium plated) %”” OD, 

147’ ID, .032’" thk. 

b. Alternate parts: None. 

c. Discarded parts: 

Signal Corps stock No. Quantity Nomenclature or deccription 

Gl (ore etee noe 1 (ea)... Arm assembly: sound. re- 
produeer, consists of arm 

wired, arm rest, round 

base, xtal.or ceramic 

cartridge w/sapphire sty- 

lus. : 

3RC20BF515J_. 1 (ea)... Resistor: fixed, pomp; 5.1 
megohm, 

d. Supply of parts required: 

(1) Source of supply: Requisition through 
regular channels. Requisition for these 

parts will cite, as a basis, this modifica- 
tion work order number and date. 

(2) Date available: August 1952. 

6. Special tools, test equipment, jigs, and fixtures: 
None. 

7. Special instructions: 

a. Applied by: Field radio repair supervisor 
(MOS-1648) or equivalent Signal Service Ss. 
sonnel. 

b. Time required: Approximately 1 feaschout 

1 



EXISTING ARM REST 

TURNTABLE 

” 

£ DIA HOLE 

NEW WOODEN 
SPACER BLOCK 

MwO 2590-3-1 

Figure 1. Drilling layout and location of arm assembly wooden spacer block. 

c. Procedure of operation: 
~~" (1) Remove the dynamic reproducer head 

from the arm to prevent damage to the 

head. 
(2) Remove the screws which hold the turn- 

table assembly to the cabinet. 
' (3) Lift the turntable assembly up and place 

. it in a vertical position on the top of the 

cabinet. 
(4) Unsolder and remove the crystal-arm 

assembly leads from terminal board 

E2204 and terminal No. 1 of the equalizer 
(fig, 3). 

1: (5) Remove the three screws which hold the 

crystal-arm assembly to the turntable 

base plate. Remove the assembly and 

the wooden spacer. 
(6) Unsolder and remove the 5.1-megohm 

resistor R2201 which is connected be- 
tween terminal board E2204 and ter- 

minal No. 6 on the equalizer. 
. ath7) Mount the new wooden spacer block in 

position as shown in figure 1. Use the 
existing Holes and the original screws. 

(8) Using the half-inch hole in the block as a 
;. guide, locate and scribe the position of 

the hole on the turntable base plate. 
Remove the block. 

(9) Using the scribed location, center-punch 
‘vy oo:and drill a %-inch hole: in the turntable 
: «base plate. 
(10) To fasten the new arm assembly to the 

+a./. Rew wooden spacer block, use one \-inch 

spacer, one %-inch spacer, and the flat 
washer and nut (A of fig. 2). 

(11) Mount the new arm assembly to the base 
plate in the position shown at B in figure 
2. Use the original screws and the three 

No. 6 flat washers. 

ARM REST 

WASHER 

TURNTABLE 

ORIGINAL SCREW 

FLAT WASHER 

8 

MWO 2590-3-2 

Figure 2. Installation of new arm assembly. 
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E2204 

FROM T2201 

3 MEG 
RESISTOR 

FROM CRYSTAL. 
ARM ASSEMBLY 

EQUALIZER 

MWO 2590-3-3 
BOTTOM VIEW . 

Figure 3. Location: of resistor and leads for crystal-arm 
assembly. 

(12) Connect and solder the shield lead from 
the new arm assembly to terminal A of 
terminal board E2204 (fig. 3). 

(13) Connect and solder the inner conductor 
from the new arm assembly to terminal 
No. 1 of the equalizer (fig. 3). 

(14) Connect and solder a 3-megohm resistor 
to terminal B of terminal board 2204 
and to terminal No. 6 of the equalizer 
(fig. 3). 

(15) Check the circuit (fig. 4). 

(16) Replace the turntable assembly in the 
cabinet. Use the original screws. 

(17) Replace the dynamic reproducer head in 
its original position. 

(18) Apply the TURNOVER KNOB POSI- 
TION decalcomania to the turntable 
base plate, adjacent to the reproducer 
head, in accordance with instructions 

supplied with the decalcomania. 
(19) Check the over-all performance of the 

equipment. 

(20) Ink or paint the letters MWO SIG and 
the modification work order number, as. 

shown on the front page of this publi- 

cation, on the base plate adjacent to the 
new crystal reproducer. When modified 
equipment is packed or crated, clearly 

AGO 747A | 

mark the letters MWO SIG and the 
modification work order number on the 
exterior of the case or crate. 

(21) The new reproducer arm assembly, 
installed on the turntable assembly, is 
designed to reproduce both standard and 
microgroove LP (long playing) records, 
by means of two osmium-tipped needles. 
Rotating the turn-over knob to the 
33%—45 position will permit the playing 
of LP records. The needles are held in 
the reproducer head by means of friction. 
To replace the needles in the reproducer 
head, lift the old needle out with the tip 
of a pen knife and press the new needle 
gently into position. Make sure the 
correct needle is used in each position. 
With the DYN-CRS selector switch in 
the CRS position, the new reproducer can 
be set up to play standard 78-33% rpm 
recordings, or LP 33% rpm microgroove 
recordings. 

d. Operation performed by: Field maintenance 
or higher Signal Service organizations. 

e. Comments with reference to published modi- 
fication work orders: None. 

f. Disposal of discarded parts: In accordance 

with existing regulations. 

g. Precedence: NORMAL. 

h. Report of completion: None required. 

8. Remarks: This modification will be applied 
(only upon failure of the crystal arm assembly 
(Brush PL-20)) to all Audio Distributing Centrals 

AN/FIA-1 which are: 

a. In the hands of using organizations. 

b. In depot stock. 

c. In the depot for repair. 

FROM CRYSTAL 
ARM ASSEMBLY 

EQUALIZER 

NOTE: HEAVY LINES INDICATE 
CHANGE IN CIRCUIT 

MWO 2590-3-4 

Figure 4. Circuit diagram showing modification, 

[AG 300.4 (25 Aug 52)] 
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WARNING 

HIGH VOLTAGE 
is used in the operation 

of this equipment. 

DEATH ON CONTACT 
may result if operating personnel 

fail to observe safety precautions. 



at df 
RESCUE. 

In case of electric shock, shut off the high voltage 

at once and ground the circuits. If the high voltage 

cannot be turned off without delay, free the victim 

from contact with the live conductor as promptly as 
possible. Avoid direct contact with either the live 

conductor or the victim’s body. Use a dry board, dry 

clothing, or other nonconductor to free the victim. 

An ax may be used to cut the high-voltage wire. Use 

extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 

G. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 

the base of the brain. If the shock has not been too 

severe, the breath center recovers after a while and 

normal breathing is resumed, provided that a suf- 

ficient supply of air has been furnished meanwhile 

by artificial respiration. 

b. The victim is usually very white or blue. The 
pulse is very weak or entirely absent and uncon- 

sciousness is complete. Burns are usually present. 

The victim’s body may become rigid or stiff in a 

very few minutes. This condition is due to the action 

of electricity and is not to be considered rigor mor- 

tis. Artificial respiration must still be given, as sevy- 

cral such cases are reported to have recovered. The 

ordinary and general tests for death should never 

be accepted. 

TREATMENT. 

Gg. Start artificial respiration immediately. At the 

same time send for a medical] officer, if assistance is 

available. Do not leave the victim unattended. Per- 

form artificial respiration at the scene of the acci- 

dent, unless the victim’s or operator’s life is endan- 

gered from such action. In this case only, remove 

the victim to another location. but no farther than 

is necessary for safety. If the new location is more 

than a few fect away, artificial respiration should 

be given while the victim is being moved. If the 

method of transportation prohibits the use of the 

Shaeffer prone pressure method, other methods of 

resuscitation may be used. Pressure may be exerted 

on the front of the victim’s diaphragm, or the direct 
mouth-to-mouth method may be used. Artificial res- 

piration, once started, must be continued, without 
loss of rhythm. 

b. Lay the victim in a prone position, one arm 

extended directly overhead, and the other arm bent 

at the clbow so that the back of the hand supports 
the head. The face should be turned away from the 

bent elbow so that the nose and mouth are free for 

breathing. 

c. WUpen the victim’s mouth and remove any for- 

eign bodies, such as false teeth, chewing gum, or 

tobacco. The mouth should remain open, with the 

tongue extended. Do not permit the victim to draw 

his tongue back into his mouth or throat. 

d. If an assistant is available during resuscita- 
tion, he should loosen any tight clothing to permit 

free circulation of blood and to prevent restriction 

of breathing. He should see that the victim is kept 

warm, by applying blankets or other covering, or 

by applying hot rocks or bricks wrapped in cloth or 

paper to prevent injury to the victim. The assistant 

should also be ever watchful to see that the victim 

does not swallow his tongue. He should continually 

wipe from the victim’s mouth any frothy mucus or 

saliva that may collect and interfere with respira- 

tion. 

e. The resuscitating operator should straddle the 

victim’s thighs, or one leg, in such manner that: 

(1) the operator’s arms. and thighs will be ver- 

tical while applying pressure on the small of the vic- 

tim’s back; 

(2) the operator’s fingers are in a natural po- 

sition on the victim’s back with the little finger lying 

on the last rib; 

(3) the heels of the hands rest on either side 
of the spine as far apart as convenient without. ai- 

Jowing the hands to slip off the victim; 

(4) the operator’s elbows are straight and 
locked. 

f. The resuscitation procedure is as follows: 

(1) Exert downward pressure, not exceeding 

GO pounds, for 1 second. 

(2) Swing back, suddenly releasing pressure, 
and sit on the heels. 

(3) After 2 seconds rest, swing forward again, 

positioning the hands exactly as before, and apply 

pressure for another second. 

g- The forward swing, positioning of the hands, 

and the downward pressure should be accomplished 

in one continuous motion, which requires 1 second. 

The release and backward swing require 1 second. 

The addition of the 2-second rest makes a total of 4 

TLI5338-D 



A. CORRECT POST- 
TION. Operator's elbous 
straight and locked, Vic- 
tim's face turned away 
from bent elbow and resting 
on back of hand. 

B. FORWARD SWING 
AND POSITIONING OF 
HANDS. Little finger 
rests on last rib. 

C. DOWNWARD PRES- 
SURE. Arms and thighs 
vertical. 

D. REST POSITION. 
Operator releases pressure 
suddenly, swings back on 
heels, and rests for 2 
seconds. 

seconds for a complete cycle. Until the operator is 

. thoroughly familiar with the correct cadence of the 

cycle, he should count the seconds aloud, speaking 
distinctly and counting evenly in thousands. Exam- 

ple: one thousand and one, one thousand and two, 
etc. 

h. Artificial respiration should be continued until 

the victim regains normal breathing or is pro-. 

nounced dead by a medical officer. Since it may be 

necessary to continue resuscitation for several 

hours, relief operators should be used if available. 

RELIEVING OPERATOR. 

The relief operator kneels beside the operator and 
follows him through several complete cycles. When 

the relief operator is sure he has the correct rhythm, 

he places his hands on the operator’s hands without 

applying pressure. This indicates that he is ready to 

take over. On the backward swing, the operator 

moves and the relief operator takes his position. 

The relieved operator follows through several com- 

plete cycles to be sure that the new operator has 

the correct rhythm. He remains alert to take over 

instantly if the new operator falters or hesitates on 
the cycle. 

STIMULANTS. 

@. If an inhalant stimulant is used, such as aro- 

matic spirits of ammonia, the individual administer- 

ing the stimulant should first test it himself to see 

how close he can hold the inhalant to his own nos- 

tril for comfortable breathing. Be sure that the in- 

halant is not held any closer to the victim’s nostrils, 

and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 

he may be given hot coffee, hot tea, or a glass of 

Water containing 42 teaspoon of aromatic spirits of 

ammonia. Do not give any liquids to an unconscious 

victim. 

CAUTIONS. 
a. After the victim revives, keep him LYING 

QUIETLY. Any injury a person may have received 

may cause a condition of shock. Shock is present if 

the victim is pale and has a cold sweat, his pulse is 

weak and rapid, and his breathing is short and 

gasping. 

b. Keep the victim lying fiat on his back, with 
his head lower than the rest of his body and his 

hips elevated. Be sure that there is no tight clothing 

to restrict the free circulation of blood or hinder 

natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care- 

fully as he may suddenly stop breathing. Never 

leave a resuscitated person alone until it is CER- 

TAIN that he ts fully conscious and breathing nor- 

mally. 

1115338-E 
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This manual supersedes TB 11-2403-4, 21 March 1950 

CHAPTER | 

INTRODUCTION 

Section I. 

|. Scope 

This manual contains instructions for the in- 

stallation, operation, maintenance, and repair 

of Radiosonde Receptor AN/FMQ-2 (fig. 1). 

In addition to these instructions there are two 

appendixes covering a list of references and an 

identification table of parts. 

2. Forms and Records 

The following standard forms will be used for 

reporting unsatisfactory conditions of matériel 

and equipment, or improper preservation, pack- 

aging, packing, marking, loading, stowage, or 

handling thereof. 

a. DD Form 6, Report of Damaged or Im- 

Section Il. 

3. Purpose and Use 

Radiosonde Receptor AN/FMQ-2 is an elec- 

tronic, meteorological instrument specially de- 

signed for use with f-m (frequency-modulated) 

radiosondes. The instrument consists of an 

antenna assembly, a receiver, a frequency me- 

ter, a recorder, an amplifier, and a voltage 

regulator. All these components, except the 

antenna system, are contained in one rack 

(igs) and ‘3). 

a. PURPOSE. The primary purpose of Radio- 

sonde Receptor AN/FMQ-2 is to receive and 

to record, in printed form, f-m signals from 

a balloon-carried radiosonde, such as Radio- 

sonde AN/AMT-2A, whose transmitter is mod- 

ulated at an a-f (audio-frequency) rate deter- 

mined by the meteorological factors of the 
atmosphere. (Information on the theory and 

operation of Radiosonde AN/AMT-2A is given 

in TM 11-2433.) Whenever wind data is need- 

ed, Radio Set SCR-658 is used in conjunction 

with the radiosonde receptor as a system (fig. 

yi, 

b. USE. A 403-mc (megacycle) f-m signal 

from the radiosonde is picked up by the an- 

tenna system of the radiosonde receptor and 

GENERAL 

proper Shipment (Reports Control Symbols 

CS GLD-66 (Army) and AF-MC-U2 (Air 

Force) ), will be filled out and forwarded as pre- 

scribed in SR 745-45-5/AFR71-4. 

b. DA AGO Form 468, General—Unsatis- 

factory Equipment Report (Reports Control 

Symbol CS GLD-247), will be filled out and 

forwarded to the Office of the Chief Signal Of- 

ficer, as prescribed in SR 700-45-5. 

c. AF Form 54, Unsatisfactory Report, will 

be filled out and forwarded to Commanding 

General, Air Matériel Command, Wright-Pat- 

terson Air Force Base, Dayton, Ohio, as pre- 

scribed in SR 700-45-5 and AFR 65-26. 

d. Use other forms and records as author- 

ized. . 

DESCRIPTION AND DATA 

is fed to the following components. See the 

functional block diagram in figure 2. 

(1) Radiosonde receiver. This component 

amplifies and converts the incoming 

signal into one of proper waveshape 

and magnitude for application to the 

frequency meter. In addition, a loud- 

speaker provides aural monitoring 

and an oscilloscope permits visual 

monitoring. 

(2) Frequency meter. The a-f output of 

the receiver is converted to a pulsat- 

ing d-c (direct-current) signal, whose 

average value is proportional to the 

output frequency of the receiver. This 

current actuates a micrometer which 

provides a visual indication of the 

audio frequency. 

(3) Radiosonde recorder and amplifier. 

These two components are used to 

make a continuous printed record of 

the audio frequencies measured by 

the frequency meter. Since these fre- 

quencies are proportional to the at- 

mospheric factors to be measured, 

the printed record or flight chart can 
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Figure 2. Components of 403-mc operation, block diagram. 

be evaluated to obtain the values of 

these factors. 

(4) Voltage regulator. The voltage regu- 

lator maintains the 115-volt, a-c (al- 

ternating-current) supply voltage to 

the frequency meter and amplifier at 

a constant level. 

4. Technical Characteristics 

The general characteristics and performance 

data for the components of Radiosonde Recep- 

tor AN/FMQ-2 are listed in a through f be- 

low. 

a. RADIOSONDE RECEIVER R—228/FMQ-2. 

Frequency range ...... 390 to 410 me. 

Type of receiver....... Superheterodyne. 

Type of signal received. F-m. 

Intermediate frequency .21.25 me. 

Number of tubes....... 20. 

Power supply) % . .i..)-re st Self-contained, full-wave 

rectifier. 

RAGIN O'S BOR ate iat aleaa aca ereye 115 volts + 10%, 1.25 amperes, 

50/60 cycles, single phase. 

Type of antenna....... Vertical, half-wave, concentric 

dipole. 

b. FREQUENCY METER TS-—29B/FMQ-1. 

ASf ranged irscion cere 0 to 200 cps (cycles per 

second). 

Number of tubes....... 8. 

A-f amplifier ...... Tube type 6J5. 

Two thyratrons....Tube type 884. 

Pulse rectifier ..... Tube type 6ZY5G. 

Two power 

rectifiers “Sif. a. Tube type 5Y3GT/G. 
Voltage regulators. Tube types OD3/VR150 and 

OA3/VR75. 

c. RADIOSONDE RECORDER RD-3B/FMQ-1 

AND RADIOSONDE RECORDER RD-3C/FMQ-1. 
Current range (eis 0 to 500 microamperes. 

Number of tubes 

(aches anit.) eee ctl erstellen 2. 

Phototubes ....... Tube type 921. 

= Preamplifier erect: Tube type 6J5. 

Papert feed tvs ccs crete 4 inch per minute. 

d. AMPLIFIER AM-7B/FMQ-1. 
Number of tubes....... 6. 

THY TALLONGE e teetori sts Tube type 2050. 

Rectifiers snes cece Tube type 5U4G. 

Two voltage 

regulators ...... Tube type OA3/VR75. 



Voltage regulators .Tube types OD8/VR150 and 

OD38/VR105. 

IPOWEreSUDDIY. .\<c0<0s-s 115 volts, 60 cps. 

e. VOLTAGE REGULATOR CN-2A/FMQ-1. 

TMPUGEE ALIN OSH yalticu.t se cae 105 to 125 volts, 2.8 amperes, 

60 cps + 2 eps. 

CUTDUL £FAUINGS, cis a0. 115 volts + .5%, 1.3 amperes, 

60 cps + 2 eps. 

f. ANTENNA ASSEMBLY AS-389/FMQ-2. 
AMICON AP vtecue chests: segs hers Vertical, half-wave, concentric 

dipole. 

Transmission line ..... Radio Frequency Cable 

RG-8/U, solid dielectric co- 

axial, 52 ohms characteristic 

impedance. 

5. Table of Components 
The table below lists the nomenclature, di- 

mensions, weight, and quantity of the major 

components. 

Nomenclature 

Frequency Meter TS-29B/FMQ-1. 

Radiosonde Recorder RD-3 (_ ) /FMQ-1. 

Amplifier AM—7B/FMQ-1. 

Voltage Regulator CN-2A/FMQ-1. 

Rack MT-678/FMQ-2. 

Radiosonde Receiver AN/FMQ-2. 

Antenna Assembly AS-389/FMQ-2. 

6. Description of Radiosonde Receptor 
AN/FMQ-2 

a. RADIOSONDE RECEIVER R—228/FMQ-2 (fig. 

3). The radiosonde receiver is a superhetero- 

dyne type designed for reception of f-m signals 

over a frequency range of 390 to 410 mc. The 

front panel contains the following items: 

(1) A loudspeaker, for aural monitoring 

of the receiver, located directly in the 

center of the front panel. 

(2) A cathode-ray oscilloscope, for visual 

monitoring of the receiver, found just 

to the left of the loudspeaker. 

(3) A main tuning control, used for tun- 

ing the receiver, located to the right 

of the loudspeaker. 

(4) An antenna trimmer control, for tun- 

ing the r-f (radio-frequency) input 

circuit, found in the upper right-hand 

corner of the panel. 
(5) An r-f gain control, used to control 

the gain of the i-f (intermediate- 

frequency) amplifiers in the receiver, 

located in the center at the bottom 

Dimensions 
-(in.) Weight 

(Ib.) Quantity 
Depth Width Height 

oe LOR Rea wet LO met bys me tae OSA lk Gee eee CO ORI oie ces cd 

Bes Desiree eno eee Ae | Sole de ete L Osea oi oe errant i Ae 

ers OMG ete Oe Ene ROY olre:. oar). slim. seed: 

ASA etn 5S alsin) Se eo Years ee tas emees 8 LP) Ware Remote | 

Repl 15 eng or eee Drage iniaet tt OA Mae Tome. uncial aes ee ile 1 

oo OLS eee) Olt hin GON golh thn ei OOS clk Steely, sare 

=i ee 

of the panel and underneath the loud- 

speaker. 

(6) An r-f gain switch, which permits the 

range of gain values for the i-f ampli- 

fiers to be varied, situated in the lower 

right-hand corner of the panel. 

(7) A power switch, which controls the 

power to the unit, located in the lower 

left-hand corner of the panel. 

(8) An indicator lamp, used to indicate 

power on, located to the right of the 

loudspeaker near the top of the panel. 

b. FREQUENCY METER TS—29B/FMQ-1 (fig. 

3). The frequency meter converts the a-f out- 
put of the radiosonde receiver or of Radio Set 

SCR-658, to a pulsating d-c, the average value 

of which is proportional to the output fre- 

quency of the radiosonde receiver. This cur- 

rent is measured by the visual meter on the 

front panel of the frequency meter, and by 

the recorder meter which is in the radiosonde 

recorder (fig. 3). The following items are 

mounted on the front panel: 

(1) A visual meter, located in the center 

3 
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Figure 3. Radiosonde Receptor AN/FMQ-2, front view. 



of the panel, graduated into 100 equal 

divisions, with each division repre- 

senting a frequency of 1 bi-cycle per 

second (1 bi-cycle equals 2 cps). 

(2) The INPUT switch, the COARSE cali- 

bration control, and the DEIONIZE 

switch, are located to the left of the 
visual meter on the front panel. 

(3) Directly under the visual meter is a 

small hole in the front panel through 

which a screw driver may be inserted — . 
to make adjustments of the EQUAL-: — 
IZER control. During calibration of — 
the equipment, this control is used to” 
produce equal indication of the two 

meters. 

(4) A FINE ealibration control and 

POWER switch, located to the right 

of the visual meter. 

c. RADIOSONDE RECORDER RD-38C/FMQ-1 

AND AMPLIFIER AM-7B/FMQ-1 (fig. 3). The 

radiosonde recorder, in combination with Am- 

plifier AM—-7B/FMQ-1, comprises an electro- 

mechanical device which makes a printed rec- 

ord of the frequencies measured by the fre- 

quency meter. During operation, the recorder 

paper on which the printed record appears is 

constantly being moved through the printing 

mechanism at a rate of .4 inch per minute. The 

paper slides out over a small chute and in- 

clined shelf onto an operations table. The 

paper moves at such a slow rate that the oper- 

ator can make notations on the paper during 

operation. A complete description of the re- 

corder is given in chapter 4. 

d. VOLTAGE REGULATOR CN-2A/FMQ-1. The 

voltage regulator is situated in the lower part 

of the rack assembly (fig. 3). The regulator 

unit contains two specially designed trans- 

formers, in an hermetically sealed case, and 

one capacitor arranged in a circuit to produce 

a constant output voltage under load, even 

though the power input voltage may vary over 

wide limits. The voltage regulator has no front- 

panel operating controls. 

e. RACK MT-678/FMQ-2 (figs. 3 and 4). 

The function of the rack assembly is to house 
all components of the radiosonde receptor ex- 

cept the antenna assembly. 

(1) The radiosonde receiver is in the top 

compartment of the rack with the 

frequency meter, radiosonde recorder, 

recorder amplifier, and voltage regu- 

lator components, placed in that or- 

der, in the compartments beneath the 

receiver. 

(2) An adjustable operations table, which 

can be used as a writing table when 

making an evaluation of the record 

as the signals are received, is attached 

to the front of the rack assembly. 

(3) The rack assembly contains all cabling 

: necessary for interconnections of the 

various components. 
(4) Two dehumidifier lamps are in the 

lower part of the rack. These lamps 

may be turned on, when necessary, 

to prevent deterioration of the equip- 

ment because of high humidity or to 
prevent faulty operation and break- 

down because of low ambient tem- 

perature. Therefore, their use in hu- 

mid: and cold climates is necessary. 

The lamps can be turned on and off 

by means of a single toggle switch 

located in front of the right-hand 

lamp, when viewing the rack from 

the rear. 

(5) In the panel above the receiver are 

located a frequency meter of the vi- 

brating reed type and a 0 to 150 volt 

a-c voltmeter. These meters are used 

to monitor the frequency and voltage 

of the input power to the equipment. 

(6) An antenna selector switch of the co- 

axial type is located between these 

two meters. The MASTER and RE- 

CORDER ON-OFF switches are also 

located on this panel above the re- 

ceiver. 

(7) The side and rear cover plates are 

attached to the rack by means of 

quarter-turn fasteners (Camloc). 

f. ANTENNA ASSEMBLY AS-389/FMQ-2 (fig. 

12). The antenna assembly is a vertical half- 

wave concentric dipole designed for a center 

frequency of 400 mc and operates efficiently 

over the 390- to 410-mc range of the receiver. 

(1) The antenna is composed of two 

quarter-wave sections mounted in line 

and separated by an insulator. The 

upper quarter-wave leg is a metal 

rod and the lower leg is a metal tube 

called a skirt. The characteristic im- 
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Figure 4. Radiosonde Receptor AN/FMQ-2, rear view. 



(2) 

pedance of the antenna assembly is 

approximately 52 ohms. 
One hundred feet of solid dielectric 

coaxial transmission line, Radio Fre- 

quency Cable RG-8/U, is supplied 
with each antenna. The characteristic 

impedance of the transmission line is 

52 ohms. This value of impedance per- 

mits an impedance match to be ef- 

fected between the coaxial line and 

the antenna assembly without the use 

of a matching section. The upper end 
of the line is assembled to a water- 

tight insulator (part of a Radio Fre- 

quency Plug UG-—21/U fitting). The 

lower end of the transmission line is 

fitted with a Radio Frequency Plug 

UG-21B/U male connector suitable 

for connection to the antenna input 

a. PACKAGED FOR EXPORT. 

Parnerc(s FM O-2, Radiosondé Recorder RD- |... 
3C/FMQ-1, and Voltage Regulator CN-2A/FMQ-1. 

Frequency Meter TS-29B/FMQ-1 and Amplifier AM-|...... 

Component 

(3) 

jack, Radio Frequency Receptacle 

UG-58/U. 

Figure 73 shows an exploded view 

of the antenna assembly. The unit is 

supplied in an assembled state. Figure 

73 can be used as a reference if dis- 

assembly of the antenna unit becomes 

necessary. 

7. Packaging Data 

Radiosonde Receptor AN/FMQ-2, less Ra- 

diosonde Receiver R—228/FMQ-2 and Antenna 

Assembly .AS-889/FMQ-2, is packed for ex- 

port in three separate boxes and packed for 

domestic shipment in four separate boxes, as 

listed in the charts below. Radiosonde Receiver 

R-228/FMQ-2 and Antenna Assembly AS-— 

389/FMQ-2 are packed in two wooden crates 

for both oversea and domestic shipment. 

7-B/FMQ-1. 
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c. PACKAGED FOR DOMESTIC AND OVERSEA SHIPMENT. 

Component 

Radiosonde Receiver R-228/FMQ-2. 

Antenna Assembly AS-389/FMQ-2. 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF 

RADIOSONDE RECEPTOR AN/FM@Q-2 

8. Siting 

a. ANTENNA. To obtain optimum perform- 
ance from the equipment, the antenna should 

be located in the best possible position. 

(1) Depending on the tactical situation, 

choose a location in an open space, 

as far as practicable from obstacles 

such as buildings or steel towers, so 

that the distance from the antenna to 

an obstruction is at least 10 times 

the height of the obstruction. 

(2) The antenna should be at least 200 

feet from roads or parking areas, to 

‘avoid interference from automobile 

ignition systems. Avoid a _ location 

near a radio transmitter. Electrical 

machinery, high-tension power lines, 

teletypewriter lines and machines, and 

telephone lines frequently cause inter- 

ference. 

(3) Because of losses in a long transmis- 

: sion line, the location should be such 

that the length of transmission line 

to the building in which the rack 

assembly is to be installed should not 

exceed 100 feet. Try to locate the 

antenna as close as possible to the 

building in order that the shortest 

possible transmission line is used to 
minimize cable attenuation. If any 

length of line significantly less than 

100 feet is used, the excess amount 

should be cut off at the receiver end. 

If it is impossible to locate the an- 

tenna near the ground in a favorable 
position, it may be mounted on a roof 
or any other elevated place. If inter- 

ference from automobile traffic or 

other sources near the ground is en- 

countered, it may prove better to in- 

crease the height of the antennas. 

(4) In locating the antenna close to the 

building housing the receptor, be cer- 

948603—51—2 

tain that the transmission line is not 

subjected to undue strain or pressure. 

The line should not be bent too sharp- 

ly; bends with a radius of less than 

2 inches should not be used. 

b. RACK ASSEMBLY. The rack and its com- 

ponents should be installed in any indoor loca- 

tion which is dry and where the temperature 

will be more or less constant; that is, not near 

any direct source of heat or cold. A reasonably 

quiet location is desirable because tuning de- 

pends, to some extent, on aural reception. The 

location should be one where the rack assembly 

will be subjected to as little vibration as pos- 

sible, and those locations near electrical ma- 

chinery, high-tension power lines, and other 

noise-producing equipment should be avoided. 

A minimum access space of approximately 3 

feet should be provided on all sides of the rack 

to permit access for servicing. 

9. Unpacking, Uncrating, and Checking 

The rack assembly, the radiosonde recorder, 

and the voltage regulator are shipped assem- 

bled, and all three are packed in a single crate. 

The antenna assembly, the radiosonde receiver, 

and the receiver mounting base are packed in 

individual packages, but all are placed in one 

wooden crate. See figures 6, 7, 8, and 9 for 

packaging data. Five boxes contain all com- 

ponents. To unpack the equipment, proceed as 

follows: 

a. RACK ASSEMBLY CRATE. 

(1) Unload the five uncrated boxes and 

place them near the position where 

the rack assembly will rest after in- 

stallation is complete. 

(2) Remove the lid and one side of the 

outer box containing the packaged 

rack. The lid and side are secured by 

nails which can be removed by a nail 

puller. Remove the excelsior and lift 

out the inner box, placing it in such 

9 



(3) 

(4) 

(5) 

(6) 

(7) 

(8 ~-" 

4 MW, allt 

SY TM 2434-4 & 
Ce eit ee oy has 

Figure 5. Line of sight transmission (two antenna 

installation shown). 

a way that it rests upon its skid-base. - 
Be careful not to drop or jar its con- 

tents. 

Remove the top, sides, and ends of 

the inner box by means of the nail 

puller, leaving the wrapped unit ex- 

posed on the skid-base. 

Open the outer waterproof wrap by 

cutting carefully at the seam, taking 

care not to cut too deeply. Lay the 

waterproof wrap down around the 

skid-base, thus exposing the moisture- 

vaporproof inner barrier. 

Open the moisture-vaporproof barrier 

by cutting along the heat-sealed seams. 

Lay the barrier material down, ex- 

posing the cushioned rack. 

Break the straps that hold the desic- 

cant and remove the desiccant bags. 

Break the straps that hold the rack 

to the bolted pallet and ease the rack 

off the base and into an upright posi- 

tion. 

Remove all flexible corrugated paper 

cushioning. Remove the blocking and 

bracing of the recorder and voltage 

regulator from within the rack. 

b. RADIOSONDE RECEIVER, ANTENNA ASSEM- 

BLY, FREQUENCY METER AND AMPLIFIER CRATE, 

AND. SPARE PARTS CRATE. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Break the straps on the nailed wooden 

shipping container (figs. 7, 8, and 9). 

Remove the top of the box by means 

of the nail puller. 

Remove sufficient excelsior to disclose 

the inner wrapped package; lift out 

the packaged item. 

Remove the outer waterproof wrap; 

remove the outer carton. 

Cut the moisture-vaporproof barrier 

along the heat-sealed seam and re- 

move the barrier. 

Open the inner carton, remove the 

desiccant, and lift out the packaged 
item, removing all blocking and brac- 

ing. Install all tubes. 

Check contents of each box against 

the packing list to make certain that 

no parts are missing. Inspect all com- 

ponents for damaged parts. 

10. Installation of Rack Assembly Components 

All components, except the radiosonde re- 

corder which is already placed in the rack, 



3/4" STEEL STRAPPING 

HORIZONTAL AND VERTICAL 

CLEATS, DIAGONAL: BRACING 

NOTE: 

WOOD BLOCKING SHALL BE 

USED AS REQUIRED FOR SUP- 

PORTING THE RECORDER AND 
THE VOLTAGE REGULATOR IN 
PLACE. USE FELT PADS AT 
POINTS OF CONTACT TO PRE- 
VENT ABRASION. 

FLEXIBLE CORRUGATED PAPER 

3/4" STEEL STRAPPING 

5 LB. BAGS OF DESICCANT 

3/8" STEEL STRAPPING 

FLEXIBLE CORRUGATED PAPER < 

#- 5 LB. BAGS OF DESICCANT 
WOOD PALLET 

GASKETED HOLES FLEXIBLE CORRUGATED 
PAPER 

CORRUGATED FIBREBOARD PAD 

3/4" BOLTS, LOCKNUTS MOISTURE - VAPORPROOF 
BARRIER 

SKID BASE | WATERPROOF BARRIER 

MUCK AROUND BOLTS WITH 
RUBBER-BASE ADHESIVE AT 

EACH BARRIER APPLICATION 

Sa ae 3/4" STEEL STRAPPING 

2" EXCELSIOR 

CLOSED INNER BOX 
NOTE : 

THE INNER SHIPPING CON- 

TAINER WITH SKIDDED BASE 
MAY BE USED AS THE ONLY 

SHIPPING CONTAINER FOR 
DOMESTIC SHIPMENTS OR 
FOR SHORT TROOP MOVE~ 

MBNTS, OMITTING THE 
MOISTURE ~VAPORPROOF 
BARRIER AND THE DESICCANT 

3" EXCELSIOR AT ENDS 

TA 
Ve 

2" EXCELSIOR AT SIDES 
— 

tee 
4, 

NAILED WOOD SHIPPING 
CONTAINER 

eee ca 
TL 564658 

Figure 6. Packaging of rack assembly. 
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Figure 8. Packaging of radiosonde receiver. 
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Figure 9. Packaging of antenna assembly. 

have to be installed after the units have been 

unpacked. 

a. FREQUENCY METER TS-29B/FMQ-1, AM- 

PLIFIER AM-7B/FMQ-1, AND RADIOSONDE RE- 

CEIVER R-—228/FMQ-2. 

(1) After Radiosonde Receptor AN/FMQ- 

2 has been unpacked, place the fre- 

quency meter amplifier. and radio- 

sonde receiver components in position 

(figs. 3 and 4) at their proper com- 

partments. 

(4) Finally, secure the front panel of 

each component to the upright brack- 

ets of the compartment by turning 

the quarter-turn fasteners (Camloc) 

in each front panel. 

b. WIRE CONNECTIONS. 

(1) Connect the wiring for Radiosonde 

(2) 

Receptor AN/FMQ-2 as shown in 

figures 10 and 11. Leads of the cord- 

ing cable are coded by number. Con- 

nect like numbers on the leads to like 

numbers on the terminal blocks as 

shown in these figures. 

A three-conductor cable is supplied in 

the rack cabling to connect the re- 

ceiver output terminals to the fre- 

quency meter. Two leads in the cable 

connect the receiver output terminals 

(TB 101) to the frequency meter in- 

put plug (P601). The remaining lead 

has one end connected directly into 

the frequency meter and a banana 
plug termination at its other end. 

This plug can be inserted in the 

AUDIO MONITOR jack, J106, on 

the radiosonde receiver. 

(3) The antenna transmission line is ter- 

minated in Radio Frequency Plug 

UG-—21B/U. Connect the line to the 

antenna selector switch located in the 

panel at the top of the rack. Then 

connect the switch to the receiver 

antenna receptacle, J101, Radio Fre- 

quency Receptacle UG—58/U, which 

is mounted on the r-f unit of the radio- 

sonde receiver. 

Caution: Before connecting the ra- 

diosonde receptor to the power line, 

(2) The frequency meter, amplifier, and check all external and internal wiring 

radiosonde receiver components are (figs. 10 and 11). Carefully check the 
known as push-in types. Each unit polarity of the connections to the re- 

will be mounted on a sub-plate which corder meter. See section III, this 
is attached to the proper rack shelf chapter, before applying power to the 

by means of four shock mounts. equipment. 

(3) Insert each of the components into c. INSTALLATION OF RECORDING PAPER. To 

install a paper chart roll, use the following 

procedure: 
the rack from the front, and slide 

them toward the rear until two holes, 

located at the rear of the chassis of 

the components, engage the spring- 

loaded tapered pins at the rear of 
the sub-plate. 

(1) Lower the operations table to a ver- 

tical position, after loosening the two 

knurled nuts on the sides of the rack 

assembly. 
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Figure 10. Radiosonde Receptor AN/FMQ-2, cording 

diagram. 

(2) Open the front door of the radiosonde 

recorder. 

(8) The radiosonde recorder assembly 

shown in figure 15 is pivoted at the 

lower front corners. Pull the recorder 

assembly forward from the top and 

allow it to revolve about its pivots 

until it has been lowered as far as 

it will go. In this position, the assem- 

bly is selfsupporting and the various 

(4) 

(5) 

(6) 

parts are accessible for installation of 

the paper chart roll. 

Raise the pull-out arm catch (figs. 

42 and 43). 
By means of the pull-out arm (fig. 

15), raise the ribbon drive and tap- 

per bar units. 

Release the pressure of the friction 

fingers on the spiral drum by pulling 

out on the friction finger rod. 
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TWO-CONDUCTOR CABLE TO 
RECORDER SWITCH 
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Figure 11. Interunit wiring between radiosonde 

recorder and amplifier units. 

Place the flat end of the paper chart 

roll into its normal position over the 

spring-loaded pivot point and push 

the roll to the right to allow the left 

end of the roll to fit into its bearing. 

Feed the paper over the spiral drum 

and under the friction fingers (fig. 
15). 

Lower the ribbon drive and tapper 

bar units by returning the pull-out 

arm to its original position where it 

will be engaged with and retained by 

the pull-out arm catch. 

(10) Restore the pressure of the friction 

(11) 
(12) 

(18) 

d. INSTALLATION OF NEW RIBBON. 

fingers against the paper on the spiral 

drum by pushing in on the friction 

finger rod. 

Push the recorder back into the rack. 

Feed the paper under the paper set 

pointer on the left side of the re- 

corder (fig. 15). 

Close recorder front door and raise 

the operations table. 

When it 

becomes necessary to install a new ribbon, lift 

the spools off and slide the ribbon from under 



the tapper bar and off the guide rolls. Then 

fasten the free end of a new ribbon to an empty 

spool by catching it on the sharp point on the 

hub of the spool. Next, place the spools on the 

spindles with ribbon spool shaft levers in the 

slots between the spool hubs and the ribbon. 

Make certain that the lever is inside the inner 

turn of the ribbon. 
e. INSTALLATION OF GROUND Rob. Drive 

Ground Rod GP-29 into the ground at a loca- 

tion outside of and not more than 40 feet away 

from the building which houses the radiosonde 

receptor. Connect the ground clamp (located 

at the bottom right side front view of the 

rack) to the ground rod with No. 10 wire. Run 

the wire so that the connection will not pre- 

sent a walking hazard. 

Caution: Before connecting the radiosonde 

receptor to the power line, check all external 

and internal wiring as shown in figure 10. 

Carefully check the polarity of the connections 
to the recorder meter. See section III, this 

chapter, before applying power to the equip- 

ment. 

11. Installation of Antennas 

a. A length of 1-inch steel water pipe (10 to 

20 feet), threaded at one end, should first be 

obtained. If a ground-level site has been se- 

lected (par. 8), a wooden post approximately 

4 inches square should be placed into the 

ground, to a depth of 8 or 4 feet, at the an- 

tenna location. The length of the post, which 

acts as a support for.the antenna, should be 

determined from the local requirements for 

proper supporting. 

b. Clamp the pipe to the post by means of 

straps and lag screws (with the threaded end 

on top) in such a manner that one-third of the 

pipe is supported and no more than 12 feet of 

the pipe is unsupported. Add guy wires wher- 

ever these support requirements cannot be met. 

The guy wires preferably should be of an in- 

sulating material, such as nylon rope. After 

threading the attached transmission cable 

through the pipe, the antenna is screwed to 

the top of the pipe. The pipe is so positioned 

on the post that the antenna, when screwed 

into place, will be placed as high as practical 

above the ground to avoid ground attenuation 

effects. 
c. If the antennas have to be mounted above 

a large, metallic surface, such as the roof of 

a building, the roof is considered as a reflect- 

ing surface. The distance between the skirt and 

the reflecting surface should be as high as 
practical. 

d. If the antennas are to be mounted over 

the roof of a building, make certain that they 

are securely fastened in order to minimize the 

possibility of damage during a strong wind. 

e. The coaxial line transmission cable con- 

necting the antenna to the radiosonde receiver 

is Radio Frequency Cable RG-—8/U. It is ter- 

minated in Radio Frequency Plug UG—21B/U, 

which can be connected into the antenna se- 

lector switch (par. 10b(8)). 

(1) The outdoor portion of the coaxial 

cables can either be buried in a trench 

about 6 inches deep or raised to a 

position several feet above the ground, 

depending on which method will be 

most practicable for a specific loca- 

tion. In either case, the cables should 

be protected from damage. 

(2) If the cables run under a roadway, 

the cables should be buried deep and 

should be protected by a steel con- 

duit. It is important that the cables 

be protected by a steel conduit at all 

points which are subjected to strain. 

(8) To avoid breaks in the cable which 

may cause a short circuit, never allow : 

the cable to be bent in a radius of 

less than 2 inches. 

12. Electrical Resistance Tests 
(fig. 13) 

Before covering the transmission line or 

screwing the antenna in place permanently, 

test the line for electrical resistance. 

a. TESTING FOR SHORT CIRCUIT. Disconnect 

the coaxial cable from the antenna switch box. 

An ohmmeter with a high-resistance range con- 

nected across the receptor end of the cable 

should indicate 20 megohm or greater. If 20 

megohm or greater resistance is not indicated, 

there is a short circuit which may be caused 

by loose solder, excess flux, or other foreign 
matter in the cable. If such a condition exists, 

disconnect the cable at some convenient point 

between the antenna and receiver and test each 

section independently until the short is found 
and removed. 
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Figure 12. Antenna assembly, mounted. 

b. TESTING FOR OPEN CIRCUIT. Disconnect 

the coaxial cable from the antenna switch box. 

Short the rod of the antenna to the skirt with 

a wire jumper, and connect an ohmmeter with 

a low-resistance range across the receptor end 

of the coaxial cable. The meter should indicate 

either a short circuit or a reading of a few 

ohms, the exact indication depending on the 
length of cable. If such an indication is not 

obtained, the cable must be checked, section by 
section, until the open is found. 

TEST FOR 
CONTINUITY 
OF TRANS- 
MISSION LINE 

TEST FOR 
SHORT IN 
TRANSMISSION LINE 

MUST READ 
ZERO 
RESISTANCE 
(LOW RESISTANCE 

—< 

MUST READ 
OHMMETER SCALE) MORE THAN 

20 MEGOHMS 
RESISTANCE B 
(HIGH RESISTANCE 
OHMMETER SCALE TM 2434-10 

Figure 13. Electrical resistance tests. 

13. Emergency Antenna 

If it becomes necessary to use an emergency 

antenna, it can be made easily by taking a 

long piece of twisted-pair wire and untwisting 

part of it to a length of 7.4 inches (14, wave- 
length at 403 mc). Thus, the twisted-pair wire 

will have free ends 7.4 inches long. These 

lengths of wire constitute an antenna if they 

are so mounted that one wire extends verti- 

cally downward and the other wire extends 

vertically upward. The remaining part of the 

twisted-pair wire can then serve as a trans- 

mission line to the two-wire antenna so con- 

structed. 



Section Il. CONTROLS AND INSTRUMENTS 

14. Controls and Instruments of Rack 
MT—678/FMQ-2 

(figs. 3 and 4) 

Controls and 
instruments Function 

ANT. SELECTOR In installations involving 

switch (S504) ...... two (or three) antennas, 

this coaxial type switch 

permits the selection of 

any one of these antennas 

for reception of the signals 

from the 403-mc radio- 

sonde transmitter. 

MASTER ON-OFF Controls the power supply 

switch: (S500)........ input to all units of the 

receptor. 

RECORDER ON-OFF || Controls the power input for 

SWitene(ObOL) v6. . 36. the recorder motors. The 

MASTER ON-OFF switch 

must be at the ON posi- 

tion before power can be 

applied to the recorder 

(motors) by means of the 

RECORDER ON-OFF 

switch. 

Power supply voltmeter, | Indicates the voltage of the 

O=L50RVOlts se: So... a-c power supply to the 

unit. 

Frequency meter Indicates the frequency of 

(vibrating reed) .... the a-c power input. 

15. Controls and Instruments of Radiosonde 
Receiver R-228/FMQ-2 

(fig. 14) 

Controls and 
instruments Function 

MAIN TUNING Permits tuning the receiver 

C8 Uy ota to any specific frequency 

over a frequency range of 

390 to 410 mc. The tuning 

dial is calibrated in me 

with a calibration accu- 

racy of plus or minus .2 

percent. 

R-F GAIN control Controls the gain of the i-f 

CRUB9) PPR tier. 6 cious amplifier system. 

POWER ON-OFF Used to turn the receiver 

Awitche(si0L) 2s... either on or off. The MAS- 

TER ON-OFF switch 
(par. 14) must be at the 

Controls and 
instruments 

SPKR. VOLUME 

Gone (AMV sooeor 

R-F GAIN LOW-HIGH 

Switch (5102 yee. ase 

ANT. trimmer control 

(C106) Re ee eee 

(RAS eee ee 

(RIP Dele ore ees 

LOCKING control 

CRAG) oie nk ea eyie 

Oscilloscope saehensteeer 

Loudspeaker (LS101).. 

Screw-driver 

adjustments: 

HOR. GAIN 

GETGG)igey terse eters. 

VERT. GAIN 
CUTS Wrote tee ccetans 

Function 

ON position before the ra- 

diosonde receiver can be 

turned on. 

Adjusts the audio volume of 

the loudspeaker. Adjust- 

ment of this control has no 

effect on the audio output 

to the frequency meter. 

In the HIGH position, the 

gain of the i-f amplifier 

system can be controlled 

by the R-F GAIN control 

on the receiver. To reduce 

the gain of the i-f ampli- 

fier system for test pur- 

poses, the switch is placed 

in the LOW position. 

Used to tune the r-f input 

circuit of the receiver un- 

der varying operating con- 

ditions. 

Controls the intensity or 

brilliance of the oscillo- 

scope pattern. 

Focuses the oscilloscope pat- 

tern into sharp, clear lines. 

Permits stationary wave- 

forms to be obtained on 

the oscilloscope through- 

out the sweep frequency 

range of 8 to 250 cps. 

Permits visual monitoring of 

the audio signal in the in- 

put to the output circuit 

of the radiosonde receiver. 

Permits aural monitoring of 

the audio signal as it ap- 

pears from the _ output 

stage of the receiver. 

Controls the height of the 

pattern visible on the os- 

cilloscope. 

Controls the width of the 

pattern visible on the os- 

cilloscope. 
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Controls and 
instruments 

HOR. POS. 

(R170) seer eeeee 

VERT. POS. 

(R171) se eee wees 

LOW R-F GAIN 

(R138) 

Function 

Controls the horizontal posi- 

tion of the pattern visible 

on the oscilloscope. 

Controls the vertical position 

of the pattern visible on 

the oscilloscope. 

When the R-F GAIN LOW- 

HIGH switch (S102) is in 

its LOW position, this re- 

sistor provides control of 

the gain of the i-f ampli- 

fier system. 

16. Controls and Instruments of Frequency 
Meter TS-29B/FMQ-| 

(fig. 3) 

Controls and 
instruments 

INPUT switch 

(S600) 
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Function 

This switch has three posi- 

tions: X, SC, and 60W~. 

(1) In the X position, the 

output from the receiver 

is connected to the input 

of the frequency meter. It 

is placed in this position 

during reception and cali- 

bration. 

(2) In the SC (short circuit) 

position, the receiver out- 

put is disconnected and the 

frequency meter input is 

grounded. This control po- 

sition, in conjunction with 

the DEIONIZE switch, is 

used to check the 0 setting 

of the visual and record- 

ing meters during aline- 

ment procedures. The SC 

position is also used to 

hold the recorder to zero 

prior to the upward flight 

of the radiosonde. 

Controls and 
instruments 

COARSE and FINE 

controls (R614 

and R613) o's. 9 0,6 ere. 6. b 

DEIONIZE switch 
($601) © jal ab erie e ere) eke e 6 

EQUALIZER (R612).. 

POWER ON-OFF 
switch (S602) eee eee 

Visual meter (M600)... 

Function 

(3) In the 60~ position, the 

frequency meter can be 

checked in order to adjust 

the radiosonde receptor be- 

fore starting the prelimi- 

nary performance test of 

the radiosonde. This posi- 

tion also permits the power 

supply frequency to be 

checked. For further in- 

formation on _ alinement 

and calibration, see section 

III, chapter 5. 

Regulate the current to the 

recorder and visual me- 

ters. The controls are used 

to compensate for a-f 

shifts or drifts in the fre- 

quency of the signal from 

the radiosonde, and also 
when needed during the 

performance test, base line 

test, and flight operation. 

Used to deionize the thyra- 

trons in the frequency me- 

ter when the INPUT 

switch is in the SC posi- 

tion. 

Used only during recalibra- 

tion procedures to adjust 

the settings of the visual 

and recorder meters so 
that they give similar in- 

dications. 

Controls the a-c power input 

to the frequency meter. 

The MASTER ON-OFF 

switch must first be at the 

ON position. 

Provides a visual indication 

of the audio signals that 

appear as traces on the 

recorder chart. 
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Figure 15. Radiosonde Recorder RD-8C/FMQ-1, front view. 
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Section Ill. 

17. Initial Adjustment of Radiosonde 
Receiver R-228/FMQ-2 

After the radiosonde receiver has been in- 

stalled, various adjustments of the unit must 

be made to set the nonoperating controls be- 

fore the equipment is placed in operation. 

a. Disconnect the antenna from the input 

jack, J101, or turn the ANT. SELECTOR 

switch to an open terminal. 

b. Set the POWER ON-OFF switch on the 

receiver at the ON position. Allow a warm-up 

period of approximately 3 minutes before con- 

tinuing. 

c. Set the R-F GAIN control at 10, the R-F 

GAIN LOW-HIGH switch at HIGH, and the 

MAIN TUNING dial at 403 me. 

d. Adjust the INTENSITY control until the 

noise pattern is visible at the desired brilliance 

on the oscilloscope screen. 

e. Adjust the HOR. POS. and VERT. POS. 

controls (at the rear of the receiver) for the 

correct horizontal and vertical centering re- 

spectively, of the oscilloscope pattern. 

f. Adjust the HOR. GAIN control so that 

the pattern is entirely visible and occupies the 

major portion of the oscilloscope surface hori- 

zontally. Adjust the VERT. GAIN control so 

that the vertical deflection of the noise pattern 

is one or two graph spaces high. 

g. Connect antenna back into circuit, and 

place R-F GAIN LOW-HIGH switch at LOW. 

18. Preliminary Starting Procedure 

Before using the starting procedure described 

in paragraph 19, perform the preliminary start- 

ing procedure given below. 

a. Rotate the ANT. SELECTOR switch, 

8504, to select one of the antennas. 

b. Place the MASTER ON-OFF power 

switch, S500 in the OFF position. 

c. Throw RECORDER ON-OFF 
$501 to the OFF position. 

d. Rotate the SPKR. VOLUME and R-F 

GAIN controls on the radiosonde receiver to 0. 

e. Set the POWER ON-OFF switch, S101, 

on the radiosonde receiver to the OFF position. 

f. Rotate the INTENSITY control to a full 
counterclockwise’ position. 

switch, 
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g. Rotate the MAIN TUNING control to 

approximately its dial setting for the signal 
expected (403 mc). 

h. Turn the INPUT switch, S600, on the 

frequency meter component to the SC position, 

and momentarily press DEIONIZE switch. Ob- 
serve the reading on the visual meter. If the 

needle does not rest at zero, reset the meter 

by following the instructions given in para- 

graph 82b(8). 

1. Set the POWER ON-OFF switch, S602, 

on the frequency meter component to the OFF 
position. 

j. Set the COARSE and FINE controls on 

the frequency meter to the approximate center 

of their control range. 

k. Open the folding desk shelf of the radio- 

sonde recorder. Inspect the recorder for the 

following items. 

(1) Rocker frame is in its normal posi- 

tion with the pull-out arm in and with 

the pull-out arm catch locking the 

arm (fig. 15). 

(2) Recorder is in its normal operating 

position. 

(8) Friction fingers are pressing the paper 

against the spiral drum to insure 

smooth flow of the recorder chart. 

19. Starting Procedure 

After the preliminary starting procedure 

(par. 18) has been followed, perform the actual 

starting procedure as given below. 

a. STEP 1. Throw the MASTER ON-OFF 

power switch, S500, to the ON position. Wait 

approximately 15 minutes for the tubes of the 

radiosonde receptor to warm up. More time 

may be required in very cold climates. Turn 

on the dehumidifier lamps if preheating or 

drying is desired (fig. 4 and par. 6e(4)). 

b. STEP 2. Read the power supply voltmeter 

and frequency meter on the radiosonde recep- 

tor (or in Test Set I-209). If the frequency 

is not stable and not at a value between 58 

and 62 cps or if the voltage is not at a value 

between 105 and 125 volts, the performance 

of the equipment will be affected. 

c. STEP 3. Rotate the INPUT switch on the 

frequency meter to the 60~ position. Set the 



POWER ON-OFF switch to the ON position. 

The visual meter on the panel of the fre- 
quency meter should read approximately 30 

divisions when the COARSE and FINE con- 

trols are set to their mechanical center. Rotate 

the switch to the SC position. Deionize the 
thyratrons momentarily by pressing the DE- 

IONIZE toggle switch. The visual meter should 
read zero. If these readings are not obtained, 

refer to section III, chapter 5, on alinement 
and adjustment, for the steps necessary to 

obtain the proper readings. 

d. STEP 4, Throw the RECORDER ON-OFF 

switch to the ON position. Rotate the INPUT 

switch of the frequency meter to the SC posi- 

tion. Deionize the thyratrons momentarily by 

pressing the DEIONIZE switch. At this point 
the recorder should print approximately at the 

0- and 100- division lines of the chart. Place 

the RECORDER ON-OFF switch to the OFF 

position. If the recorder is not functioning 

properly, refer to section II, chapter 5, for 

necessary adjustments. 

20. Test Run of Radiosonde Receptor 

a. IN USE WITH MRADIOSONDE RECEIVER 

R-228/FMQ-2. 

(1) Inspect and prepare the radiosonde, 
following the procedure given in TM 

£17433. 

(2) Set the POWER ON-OFF switch to 
the ON position. Allow a warm-up 

period of approximately 3 minutes 

before continuing the test. 

(3) Set the R-F GAIN control at the 5 

setting. At the same time, set the 

R-F GAIN LOW-HIGH switch at 
LOW and the SPKR. VOLUME con- 

trol at a setting between 6 and 8. 

(4) Adjust the FOCUS and INTENSITY 

controls for the best definition with 

the desired intensity of the trace 

viewed on the oscilloscope. 

Caution: Excessive intensity of 
traces and prolonged appearance of 

stationary spots on the oscilloscope 

screen will tend to shorten the life of 

the oscilloscope tube and possibly dam- 

age the tube permanently. 

(5) Tune in the radiosonde signal by ro- 
tating the MAIN TUNING and ANT. 

(6) 

(7) 

(3) 

(9) 

(10) 

(11) 

trimmer controls until signal recep- 

tion is made evident by appearance of 

the signal waveform on the oscillo- 
scope screen, and by an audible repro- 

duction of the signal modulation at 

the loudspeaker. Carefully adjust both 

controls for best reception as indicated 

by maximum upward deflection and 

minimum noise on the oscilloscope, 

and clearest audio reproduction from 

the loudspeaker. 

Adjust the LOCKING control to ob- 

tain a stationary pattern on the screen. 

This control may be adjusted to obtain 

one or more visible pulses on the screen. 

The operator should select the suit- 

able setting. 

Connect the test switch to the radio- 

sonde, and then operate the radio- 

sonde. Refer to TB 11—2403-3. 

Turn the RECORDER ON-OFF 

switch to the ON position and turn 
the INPUT switch on the frequency 

meter to the X position. 

Adjust the radiosonde receiver for 

the best signal reception as described 

above. 

The recorder will now print graphic 

marks indicating the temperature, hu- 

midity, and high and low references. 

See TM 11-2483. 

The balloon and radiosonde now may 

be released in accordance with instruc- 

tions in TM 11-2405. 

b. IN USE WITH RADIO SET SCR-658. 

(1) 

(2) 

(3) 

Inspect and prepare the radiosonde; 

place the radiosonde transmitter on 

the air. 

Turn the POWER ON-OFF ' switch, 

S101, to the ON position. Set the ANT. 

SELECTOR switch to a position which 

does not have an antenna connected 

to it. 

Tune Radio Set SCR—658 to the fre- 
quency of the radiosonde transmitter. 

The appearance of an audible sound 

in the loudspeaker of Radiosonde Re- 

ceiver R-—228/FMQ-2 indicates that 

the radiosonde transmitter and Radio 

Set SCR-658 are operating. See TM 

11-1158A. 
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(4) Repeat steps (7) through (11) ina 

above. 

21. Operating Instructions 

a. GENERAL. 

(1) The operation of the radiosonde is en- 

tirely automatic after the instrument 

has been released. The instructions 

given below pertain to the operation 

of Radiosonde Receptor AN/FMQ-2 

and to the method of obtaining the 

record on the flight of the radiosonde. 

An accurate flight record of the radio- 

sonde will result if these instructions 

are carefully followed. 

(2) The radiosonde receptor requires con- 

tinuous and careful attention. It is 

often possible for an experienced ob- 

server to evaluate the record during 

the ascent but this evaluation should 

not be allowed to interfere with the 

adjustments of the receiver system 

and frequency meter controls. 

b. TUNING RADIOSONDE RECEIVER R-228/ 
FMQ-2. See section IV, chapter 5. 

c. ADJUSTING FREQUENCY METER. As each 

low-reference signal is being received, bring it 

to the 95.0 value on the recorder paper by 

means of the frequency meter adjustments 

(COARSE and FINE). Such adjustment at 

each low-reference signal may be needed if a 
drift or shift has occurred since the last low- 

reference contact. However, the adjustment 

should not be made until a readable low-refer- 

ence value has been recorded. The adjustment 

should then be made quickly so that a suitable 

trace can be recorded during the time between 

the completion of the adjustment and the termi- 

nation of the low-reference signal. If the as- 

censional rate is high, the recorded low-refer- 

ence traces may be too short to provide a 

usable record both before and after the adjust- 

ment. In such instances no adjustment should 

be made because the low-reference record is 

usually so scattered that there is doubt as to 

the actual value of the low-reference frequen- 

cies of the traces. . 

(1) The low-reference adjustment should 

be made at the first steady low-refer- 

ence signal received. After the radio- 

sonde is released, the required correc- 
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(3) 

tion should be considered as a drift 
for all signals except the first low-ref- 

erence contact, unless the record in- 

dicates an abrupt change or shift. 

Because of the proximity effect of 

nearby objects, a rapid shift of audio 

frequencies may occur immediately 
after the radiosonde is released. That 

is, the first low-reference trace does 

not register at 95.0. The recommended 

procedure in this case is to assume 

that at release there existed a rapid 

shift or drift, which is equivalent to 

the amount of the correction required 

to bring the low-reference back to 

95.0. Since this shift or drift takes 

place very rapidly, it can be treated as 

a shift on the record occurring at re- 

lease. The above procedure is based 

on the assumption that the frequency 

meter is adjusted to 95.0 on the low- 

reference frequency during the base- 

line check or just prior to release of 

the radiosonde, and that the adjust- 

ment is not changed until the first 

low-reference contact is made during 

the sounding. 

The observer must use care in de- 

termining whether a-f changes shown 

by the low-reference traces occur as 

shifts or drifts, and at what points 

they occur. If the change occurs as a 

shift during the sounding, it is indi- 

cated usually as an abrupt change in 
the trace for one or more circuits 

(temperature humidity, etc.). A dis- 

tortion or variation in the audio sig- 
nal as heard from the loud speaker of 

the receiver, frequently will give the 

observer additional information as to 

the nature of the displacement and the 

point on the record at which it took 
place. A displacement also may be 

caused by defective ground equipment. 

_ Such displacements are usually greater 

and more erratic than those caused 

by the operation of a normal radio- 
sonde, and no corresponding changes 

will be heard in the loudspeaker. If a 

displacement is caused by the re- 

corder, the relationship between the 

visual meter and recorder will vary. 



Therefore, it is important that the 

observer give the equipment contin- 

uous attention. 

d. DESCENT RECORD. If the descent record is 

needed for the confirmation or correction of 

indicated ascent temperature values, the re- 

ceiver system in use should be tuned carefully 

and the low-reference contacts adjusted to 95.0, 

as was accomplished during the ascent portion 

of the record. The high-reference trace is often 

required to determine the actual contact num- 

ber corresponding to the highest altitude at- 

tained during the flight. 

é. DRIFT OF RECORDER PAPER. 

(1) The recorder zero should be checked 

whenever it is believed that the paper 

has drifted after the start of the ob- 

servation. Such a drift frequently can 

be detected as a uniform drift occur- 

ring between consecutive low-refer- 

ence contacts. 

(2) If it appears that the paper is drift- 

ing, turn the INPUT switch to the SC 
position and depress the DEIONIZE 

switch momentarily to obtain a zero 

reading. Hold the INPUT switch at 

the SC position long enough for the 

recorder microammeter needle to reach 

the zero setting. This check should 

be made at a point in the record where 

no significant data will be lost, prefer- 

ably during a long temperature trace. 

During flight, a zero check should be 

made at intervals to see if the zero 

setting of the recorder is in error. 

These zero checks should be frequent 

enough to determine (as long as the 

drift continues) the magnitude of the 

drift error for the various levels. 

(4) When the recorder paper drift ex- 

ceeds .38 ordinate at zero setting, a 

proportional correction should be ap- 
plied to the temperature ordinates. 

(The correction is proportional since 

at the 95.0 setting, low-reference ad- 
justment likewise compensates for the 

drift of the paper.) For example, a 
zero check is made 60 minutes after 

the baseline zero check; the paper 

948603—51—3 

(3 — 

has drifted 2.0 ordinates to the left so 

that the zero value is now recorded at 

2.0 ordinates instead of .0 as indicated 

by the calibration. Check to determine 

whether a similar paper drift is indi- 

cated at the low-reference traces. If a 

uniform drift is indicated after re- 

lease, it can be assumed the drift 

began after the first zero check. There- 

fore, the drift would be .5 ordinate at 

15 minutes after the first zero check 

and 1.5 ordinates at the end of 45 min- 

utes. Assume that at a significant level 

occurring 45 minutes after the origi- 

nal zero check that the temperature 

frequency is. 30.0 ordinates, after re- 

corder and frequency drift corrections 

have been applied. The correction 

would then be 65/95 or 1.5, or ap- 

proximately 1.0. (Note that since the 

low-reference traces have been ad- 

justed to 95.0, the amount of drift, or 

correction, is made to be zero at this 

point; the drift connection, however, 

is 1.5 at the correct zero setting point 

and 65/95 of 1.5, or 1.0 at the 30.0 set- 

ting.) Since the paper has drifted to 

the left, the value of 30.0 is too high. 

Therefore the correction would be 1.0 

in negative direction, the corrected 

temperature frequency reading 29.0. 

Therefore, because of inaccuracies 

caused by drifting of the recorder 
paper and difficulties of correction, 

care should be taken to have the rec- 

ord paper alined properly prior to the 

beginning of the observation. 

22. Stopping Procedure 

After the record has been completed, operate 

the recorder with the INPUT switch in the SC 

position, and momentarily press the DEIONIZE 

switch to obtain a zero check. Then stop Radio- 

sonde Receptor AN/FMQ-2 by turning the 

RECORDER ON-OFF switch and the MAS- 

TER ON-OFF switch to the OFF positions. Cut 

off the paper chart above the low-reference 

marks, leaving enough of the zero check to in- 

dicate correct calibration. 
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Section lV. OPERATION UNDER UNUSUAL CONDITIONS 

23. General 

The operation of Radiosonde Receptor AN/ 

FMQ-2 may be difficult in regions where extreme 

cold, heat, humidity and moisture, sand condi- 

tions, etc., prevail. In the following paragraphs 

instructions are given on procedures for min- 

imizing the effect of these unusual operating 

conditions. 

24. Operation in Arctic Climates 

Subzero temperatures and climatic conditions 

associated with cold weather affect the efficient 

operation of the equipment. Instructions and 

precautions for operation under such adverse 

conditions follow: 

a. Handle the equipment carefully. 

b. Keep the equipment warm and dry when- 

ever possible. 

c. Keep all covers on the rear of the equip- 

ment in place, operate the dehumidifier lamps 

continuously (they may be used for warmth as 

well as for drying purposes), and readjust the 

rocker-frame stop screws and the tapper-bar 

assembly by means of the vertical locknuts 

until the trace made by the tapper-bar has max- 

imum legibility. Check calibration. 

d. At extreme temperatures, the equipment 

must be completely covered, preferably with a 

large tarpaulin, until the time of operation. 

e. When equipment which has been exposed 

to the cold is brought into a warm room, the 

equipment will sweat until it reaches room tem- 

perature. Dry the equipment by using a large 

fan to circulate air at the rear of the equip- 

ment. Remove the rear shields prior to oper- 

ating the fan. 

f. Replace the recorder ribbon with one that 
has been stored in a warm place. 

25. Operation in Tropical Climates 

When operated in tropical climates, equip- 
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ment may be installed in tents, huts or, when 

necessary, in underground dugouts. When 

equipment is installed below ground or set up 

in swampy areas, moisture conditions are more 

acute than normal in the tropics. Ventilation 

is usually very poor, and the high relative hu- 

midity causes condensation of moisture on the 

equipment whenever the temperature of the 

equipment becomes lower than the ambient air. 

To minimize this condition, turn on the dehu- 

midifier lamps which are included in the equip- 

ment. 

26. Operation in Desert Climates 

a. Conditions similar to those encountered in 

tropical climates often prevail in desert areas. 

Use the same measures to insure proper opera- 

tion of the equipment. 

b. The main problem which arises with 

equipment operation in desert areas is the large 

amount of sand or dust and dirt which enters 

the moving parts of the equipment, such as mo- 

tors, gears, etc. The ideal preventive precaution 

is to house the equipment in a dustproof shelter. 

Since, however, such a building is seldom avail- 

able and would require air conditioning, the 

next best precaution is to make the building in 

which the equipment is located as dustproof as 

possible with available materials. 

c. Never tie power cords, signal cords, or 

other wiring connections to either the inside or 

the outside of tents. Desert areas are subject 

to sudden wind squalls which may loosen the 

connections or break the lines. 

d. Take care to keep the equipment as free 

from dust as possible. Make frequent preven- 

tive maintenance checks. Pay particular atten- 

tion to the condition of the lubrication of the 

equipment. Excessive amounts of dust, sand, or 

dirt that come into contact with oil and grease 

result in grit, which will damage the equipment. 



CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. 

27. Tools and Materials 

Tools and materials supplied and required 

with the equipment are listed in a and b below. 

The tools and materials contained in Tool 

Equipment TK-17/FMQ-1 are listed in Depart- 

ment of the Army Supply Catalog SIG 6—-TK-17/ 

FMQ-1. 

a. TOOLS. 

Tool Equipment TK-17/FMQ-1. 

b. MATERIALS. 

Orangestick. 

Cheesecloth, bleached, lint-free. 
Cloth, crocus, 9- by 11-inch sheets (Spec 

No. 42056—Navy). 

Carbon. tetrachloride. 

Paper, sand, flint No. 000 and No. 0000, 

9- by 11-inch sheets (Fed spec No. 

eit). 

Solvent, dry-cleaning (SD) (Fed spec No. 

P-S-661la). 

28. Definition of Preventive Maintenance 

Preventive maintenance is work performed 

on equipment (usually when the equipment is 

| not in use) to keep it in good working order so 

that breakdowns and needless interruptions in 
| service will be kept to a minimum. Preventive 

| maintenance differs from trouble shooting and 

| repair since its object is to prevent certain 

| troubles before they can occur. See TM 38-650. 

| 29. General Preventive Maintenance 

| Techniques 

a. Use No. 0000 sandpaper to remove cor- 

rosion. : 

b. Use a clean, dry, lint-free cloth or a dry 

brush for cleaning. 

(1) If necessary, except for electrical con- 

tacts, moisten the cloth or brush with 

Solvent (SD) ; then wipe the parts dry 

with a cloth. 

(2) Clean electrical contacts with a cloth 

moistened with carbon tetrachloride; 
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then wipe them dry with a dry cloth. 
c. For further information on preventive 

maintenance techniques refer to TB SIG 178. 

30. Performing Preventive Maintenance 
Techniques 

The preventive maintenance operations which 

follow should be performed by organizational 

personnel at intervals not more frequent than 

1 month, unless authorized by the local com- 

mander. The most common trouble will be cor- 

rosion resulting from exposure to salt air and 

water. 

Caution: Screws, bolts, and nuts should not 

be tightened carelessly. Fittings tightened be- 

yond the pressure for which they are designed 

will be damaged or broken. Remove all power 

and other cables from the individual compo- 

nent units of the radiosonde receptor before 

performing any preventive maintenance. 

a. When performing preventive maintenance 

on the components of the radiosonde receptor, 

first loosen the quarter-turn fasteners (Cam- 

loc) on the front plate of each component and 

slide the chassis out of the rack. Place the unit 

in a position suitable for performing mainte- 

nance work. 

b. Make a visual inspection in all components 

of the items which follow; tighten and/or clean 

if necessary. 

(1) Tube sockets and pins, for loose con- 

tacts, dirt, and corrosion. Check vac- 

uum tubes; replace them if necessary. 

(2) Capacitors, for signs of break-down 

or deterioration. Check for damaged 
or misalined plates of a variable ca- 

pacitor. 

(3) Resistors, for blistering, discoloration, 

and other evidence of overheating. 

(4) All rotary switches, for dirt, corro- 

sion, loose contacts, and unsatisfactory 

mechanical action. 

(5) Plugs and connectors, for dirt, corro- 

sion, and loose contacts. 
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(6) Wires, cords, and cables, for cracks, 

cuts, and frayed insulation. 

(7) All visible terminals and connections, 

for loose connections and corrosion. 

(8) MFP coatings, for breaks. (Retouch 

with a brush, if necessary.) 

(9) Finish, for scratches and bare spots. 

(Retouch, if necessary.) 

(10) All jack contacts, for loose contacts, 

dirt, and improper action. 

(11) Meters, for dirt, corrosion, and broken 

glass. 

(12) Transformers and chokes, for blister- 

ing, corrosion, or leakage of insula- 

tion. 

(13) Motors, for loose connections at the 

motor input and for proper mounting. 

(14) Gears and rotary shafts, for cleanli- 

ness, corrosion, and proper mechani- 

cal motion. 

(15) Antennas, for cleanliness, corrosion, 

proper mounting; antenna insulators, 

for signs of deterioration. 

(16) Cabinet, chassis, and mountings, for 

dirt, rust, or corrosion. 

c. If it is necessary to remove the miniature 

type tubes found in the radiosonde receiver 

component, a special tube puller packed in the 

equipment spare parts box is used. Great care 

must be taken when replacing miniature tubes 

so as not to bend the tube pins. 

(1) If the oscilloscope tube in the radio- 

sonde receiver must be replaced, pro- 

Section Il. 

31. Lubrication of Radiosonde Recorder 

Lubrication reference charts for the radio- 

sonde recorder are shown in figures 16 and 17. 

No lubrication chart has been prepared for the 

other components of the radiosonde receptor. 

Detailed lubrication instructions for these com- 

ponents and for the components of radiosonde 

recorder are given below. 

32. Detailed Lubrication Instructions 

a. GENERAL. 

(1) The type of lubricant to be used, the 

interval, and the specific instructions 

for each part of the radiosonde re- 
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ceed according to instructions given 

in paragraph 78). 

(2) For replacement or inspection of the 

tubes in the r-f unit it is necessary to 

remove the cover on the r-f unit com- 

partment. The cover is held in place by 

Phillips-head captive screws around 
its outer edge. A little upward pres- 

sure is required to remove the cover 

after the captive screws are freed, due 

to the gripping action of the ground- 

ing fingers on the inside of the cover. 

(3) For replacement of the type 2C40 

tubes in the r-f unit, proceed accord- 

ing to instructions given in paragraph 

78c. 

d. All meters, except the power supply fre- 

quency meter and the recorder meter, should 

normally indicate zero when the equipment is 

turned off. Before deciding that a meter needs 

readjusting, tap the meter case lightly with the 

tip of one finger. This tapping may help the 

meter to overcome the slight friction which 

sometimes exists at bearings and which pre- 

vents an otherwise normal unit from coming 

to rest at zero. If adjustment of the zero setting 

is needed, insert the tip of a suitable screw 
driver into the slotted screw head located below 

the meter glass and slowly turn the adjusting 

screw until the pointer is at zero. Lightly tap 

the meter case again. View the meter face and 

pointer full on and not from either side. Avoid 

turning the screw too far because the needle 

may be bent or the hairspring damaged. 

LUBRICATION 

corder are given in figures 16 and 17. 

Lubrication details for the light disk 

support shaft bearings and for the 

phototube disk support shaft bearings 

in the radiosonde recorder are given 

below. ; 
(2) Gasoline will not be used as a clean- 

ing fluid for any purpose. When the 

unit is overhauled or when repairs are 

made, parts should be cleaned with 

solvent (SD). 

(8) Carbon tetrachloride will be used as 

a cleaning fluid only in the following 

cases: on electrical equipment where 

inflammable solvents cannot be used 



| LuBRi 

(4) 

CANT — INTERVAL 

GL OM 

(Gk MM. 

OE Mi 

(OE M\ 

(OE M4 

OE Mw. 

PL M 

PL M 

OEM 

OE Mme ee £ 

INDICATED BY DOT EO ARROW 

2 E2 Of THE EQUIPMENT. == ie eese ss | 
Figure 16. Lubrication reference data for radiosonde recorder, top view, titled out of rack. 

because of fire hazard, and for clean- 

ing electrical contacts including relay 

contacts, plugs, commutators, etc. 

Apply oil, lubricating, preservative, 

special (PL-Special) sparingly to 

springs and loops of all helical springs 

to prevent wear and rust. 
Note. Intervals given are maximums for 

normal 8-hour day operation. For abnormal 

conditions or activities, intervals should be 

shortened to compensate. 

b. LiGHT DISK SUPPORT SHAFT BEARINGS. 

Every 6 months, or more often if conditions 

warrant, disassemble and remove the ball bear- 

ings as outlined below. Inspect for loose shaft 

fit and defects, such ag binding or excessive 

wear, as evidenced by extreme wobble between 

inner and outer races. Defects may be caused 
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by dirt or other material, cracked or defective 

races, a chipped or flattened ball, or hardened 

grease. Thoroughly clean the bearings by im- 

mersing them in a shallow pan of solvent (SD). 

A small bristle brush will greatly aid the clean- 

ing operation. Rotate the bearing by hand, ap- 

plying a slight pressure on the outer race to 

stimulate the load. If the bearing seems to 

catch or bind, visually inspect for the cause. 

Clean again and recheck before marking bear- 

ing defective. Always use clean solvent for final 

rinsing of the bearing. Allow bearings to dry 

naturally before attempting to reapply lubri- 

NOTE: : 
“ LUBRIGATE POINTS INDICATED BY DOTTED ARROW 

SHAFTS ON BOTH SIDES OF THE EQUIPMENT. | 
t pheno seen 

cant. Neither compressed air nor a temperature 

above 212°F should be used to accelerate dry- 

ing. Bearings found to be good should be lubri- 

cated with Grease lubricating, special (GL). 

The balls and races should be thoroughly coat- 

ed, but do not pack the bearing or bearing 

housing. Fill the bearing approximately two- 

thirds full. Wipe off excess grease. 

(1) To disassemble, remove— 

(a) The three screws that hold the 

disk drive gear of the optical sys- 

tem and remove the gear. 

(b) The light disk assembly by un- 

creme TTT 

INTERVAL— LUBRICANT 

iM. OE. 

OE 
PL 

OE 

OE 

BL: 
OE 
OE 
GL 
PL 

ee 

GL 
GL 

OE 

OE. 

{ ; 

TM 2434-14, 

Figure 17. Lubrication reference data for radiosonde recorder, top view, paper chute removed. 
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screwing the thumbnut and pulling 

the assembly from the shaft. 

(c) The two Allen head set screws from 

the optical disk drive gear hub. 
(d) The gear hub and key from the 

shaft. 

(e) The bearing retainer and outer 

bearing. 

(f) The shaft and inner bearing from 

the inner side of the recorder frame. 

(2) To reassemble—reverse the procedure 

for disassembly. 

Caution: Do not lubricate the slip 

rings of the phototube and exciter 

Section Ill. 

33. Weatherproofing 

a. GENERAL. Signal Corps equipment, when 

operated under severe climatic conditions such 

as prevail in tropical, arctic, and desert re- 

gions, requires special treatment and main- 

tenance. Fungus growth, insects, dust, corro- 

sion, salt spray, excessive moisture, and ex- 

treme temperatures are harmful to most ma- 

terials. 

b. TROPICAL MAINTENANCE. A special mois- 

tureproofing and fungiproofing treatment has 

been devised which, if properly applied, pro- 

vides a reasonable degree of protection. This 

treatment is explained in TB SIG 13 and TB 

SIG 72. 
c. WINTER MAINTENANCE. Special precau- 

tions necessary to prevent poor performance 

or total operational failure of equipment in 

extremely low temperatures are explained in 

TB SIG 66. 
d. DESERT MAINTENANCE. Special precau- 

tions necessary to prevent equipment failure 

in areas subject to extremely high tempera- 

tures, low humidity, and excessive sand and 

dust are explained in TB SIG 75. 

e. LUBRICATION. The effects of extreme cold 

Section IV. TROUBLE SHOOTING ON 

35. Visual Inspection 

a. Failure of this equipment to operate prop- 

erly will usually be caused by one or more of 

the following faults: 

(1) Improperly connected power cable. 

light disk. Clean with carbon tetra- 

chloride. A clean, dry, lint-free cloth 

or canvas will act as a burnishing 

agent. 

c. PHOTOTUBE DISK SUPPORT SHAFT BEAR- 

INGS. The phototube disk assembly is dis- 

assembled and lubricated in the same manner 

as the light disk. 

d. RADIOSONDE RECEIVER R-—228/FMQ-2. The 

radiosonde receiver is lubricated at the factory 

and no further lubrication is needed. 

e. FREQUENCY METER TS-29B/FMQ-1. Lu- 

brication is not essential and therefore, no in- 

structions are required. 

WEATHERPROOFING 

and heat on materials and lubricants are ex- 

plained in TB SIG 69. Observe all precautions 

outlined in TB SIG 69 and pay strict attention 

to all lubrication orders when operating equip- 

ment under conditions of extreme cold or heat. 

Refer to section II, this chapter, for detailed 

instructions. 

34. Rustproofing and Painting 

a. When the finish on the chassis or cabinets 

has been badly scarred or damaged, rust and 

corrosion can be prevented by touching up 

bared surfaces. Use sandpaper to clean the 

surface down to the bare metal; obtain a bright 

smooth finish. 

Caution: Do not use steel wool. Minute par- 

ticles frequently enter the case and cause harm- 

ful internal shorting or grounding of circuits. 

b. When a touch-up job is necessary, apply 

paint with a small brush. Remove rust from 

the case by cleaning corroded metal with sol- 

vent (SD). In severe cases it may be necessary 

to use solvent (SD) to soften the rust and to 

use sandpaper to complete the preparation for 

painting. Paint used will be authorized and 

consistent with existing regulations. 

ORGANIZATIONAL MAINTENANCE LEVEL 

(2) Worn, broken, or disconnected cords 

or plugs. 

(8) Burned-out fuses. 

(4) Wires broken because of excessive vi- 

bration. 

(5) Defective tubes. 
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b. When failure is encountered and the cause 

is not immediately apparent, check as many of 

the above items as is practicable before start- 

ing a detailed examination of the component 

parts. If possible, obtain information from the 

operator of the equipment regarding perform- 

ance at the time trouble occurred. 

c. Inspect the antenna system for obvious 

abnormalities. ° 

36. Trouble Shooting by Using Equipment 
Performance Checklist 

a. GENERAL. The equipment performance 

checklist (par. 37) will help the operator to 

locate trouble in the equipment. The list gives 

the item to be checked, the conditions under 

which the item is checked, the normal indica- 

tions, and the corrective measures the operator 

can take. To use this list, follow the items in 

numerical sequence. 

b. ACTION OR CONDITION. For some items, the 

information given in the action or condition 

column consists of various switch and control 

settings under which the item is to be checked. 

For other items, it represents an action that 

Item 
No. Item 

i POWER ON-OFF switch 

$602 on frequency 

meter component. 

8 COARSE AND FINE 

controls. 
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Action or condition 

1 ANT. SELECTOR switch! Selects the antenna to be 

Set to ON position 

Set to mechanical centers 

must be taken to check the normal indication 

given in the normal indications column. 

c. NORMAL INDICATIONS. The normal indica- 

tions listed include the visible and audible 

signs that the operator should perceive when 

he checks the items. If the indications are not 

normal, the operator should apply the recom- 

mended corrective measures. 

d. CORRECTIVE MEASURES. The corrective 

measures listed are those the operator can 

make without turning in the equipment for 

repairs. A reference in the table to material 

in chapter 5 indicates that the trouble cannot 

be corrected during operation and that trouble 

shooting by an experienced repairman is neces- 

sary. If the set is completely inoperative or if 

the recommended corrective measures do not 

yield results, trouble shooting is necessary. 

However, if the situation requires that opera- 

tion be maintained and if the set is not in- 

operative, the operator must maintain the set 
in operation as long as it is possible to do so. 

37. Equipment Performance Checklist for 
Radiosonde Receptor AN/FMQ-2 

Normal indications Corrective measures 

$504. used. 

P 
Be INPUT switch S600. ....| Set switch toSC........|. 

Revol 
3 Visual meter, M600, fre- Indicates zero.........| Reset meter according to 

E quency meter compon- instructions in para- 

ent. graph 82. 

12 
| 4 | MASTER ON-OFF Set to ON position...... 

ree switch S500. 

R 5 Power supply voltmeter Proper line voltage and Indicates values be- Check operation of 

M501, and frequency frequency. tween 105 and 125 METER ON-OFF 

x meter M500. volts and 58 and 62 switch $500. Check 

cycles. operation of meters. 

T Check fuses F400 and 

F401. 

O : ae 
6 INPUT: switeh. S600. 2. i: set to the 60~ position”. 14. 9ere oe ee ee, 

R 

we 
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aoe a Se et 

Pi Ch De ees eas Uti ateie terres eel 

Item 

10 

11 

12 

13 

14 

15 

16 

ily 

Item Action or condition 

WAS eIneGereN LO OO mate ae laa tet rc eet pce bee 

Norma! indications Corrective measures 

Indicates approximately| Check meter. 

30 divisions. 

Rotatetos© positions aes ta eee ae ee eee 

Indicates zero......... 

INPUT switch S600...... 

Visual meter M600.......| DEIONIZE toggle switch 

$601 momentarily 

pressed. 

MAIN TUNING control.| Rotate control to approxi-|........... 

mate dial setting for 

403-mc operation. 

RECORDER ON-OFF 

switch S-501. 

IVECOLGCrALT A CCL in sn Wee ke pannct mann eae Mee Ae ae 

INPUT switch S600.....| Set to X position........ 

Rotate whenever low- 

reference traces re- 

ceived. 

COARSE and FINE con- 

trols. 

INPUT switch S600 and | Set INPUT switch to 

DEIONIZE switch SC position; depress 

S601. DEIONIZE switch mo- 

mentarily. 

Suto O NipOsition ae eater |e raters oe oat erate es 

Indicates 0 and 100 

divisions, with IN- 

PUT switch at SC 

and DEIONIZE 

switch momentarily 

pressed. 

Signal trace recorded on 

flight chart. 

Low-reference traces 

will be shifted around 

the 95.0 recorder di- 

vision mark. 

Recorder trace should 

register at zero. 

Check tubes 

in frequency meter com- 

ponent. 

Check EQUALIZER 
control setting. 

Check POWER ON-OFF 

switch. 

Check cable from receiver 

output to frequency 

meter. 

Check connections at 

P601. 

Check DEIONIZE 

switch. 

Trouble shoot (ch. 5, 

sec. I). 

Check INPUT switch 

S600 and its con- 

nections. 

See item 12 above. 

Check recorder action 

and operation. 

Check antenna connec- 
tions. 

Check INPUT switch. 

Check mechanical opera- 

tion of recorder. 

Check cable and terminal 

connection. 

If no shift of the trace is 

obtained, trouble shoot- 

ing is necessary. 

Use proportional correc- 

tion for paper drifting. 

(par. 18). 
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No 

switch. 

Item Item Action or condition Normal indications Corrective measures 

E 18 | Loudspeaker............| SPKR. VOLUME con- Audible sound. .......| Trouble shooting is neces- 

Q trol at center of its sary (chapter 5, section 

U range. i Whe 

I 
Ie 19 Oscilloscope.............| HOR. GAIN and VERT. | Pattern on screen.... .. Trouble shooting neces- 

GAIN controls at sary (chapter 5, section 

lz center. Ty 

E FOCUS and INTENSITY 

R controls properly 

F adjusted. 

s 20 | RECORDER ON-OFF Set to OFF position...... Recorder operation 

T switch 8501. stops. 

O 
P 21 MASTER ON-OFF Set to OFF position..... 
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CHAPTER 4 

THEORY 

38. General 

The radiosonde receptor is used to receive, 

indicate, and record signals transmitted by 

403-mc balloon-borne radiosondes. (As previ- 

ously explained, the radiosonde receptor is used 

in conjunction with Radio Set SCR-658 when- 

ever wind data is needed. TM 11-1158A explains 

the functioning of Radio Set SCR-658). The 

radiosonde transmits an f-m signal at 403 mc. 

The modulation occurs at an audio rate between 

8 and 200 cps, the exact frequency rate vary- 

ing in response to the changing pressure, tem- 

perature, and relative humidity conditions en- 

countered by the radiosonde during its ascent. 

Thus, the transmission by the radiosonde con- 

sists of a continuous carrier wave whose fre- 

quency is dependent on the atmospheric con- 

ditions at the location of the radiosonde. 

39. Block Diagram for Radiosonde Receptor 
(figs. 18 and 19) 

In figure 18, the radiosonde receptor is rep- 

resented by blocks which symbolize the basic 
components of the equipment. The intercon- 

necting lines with arrows show the relationship 

of each component to the entire system. Radio 

Set SCR-658 is shown as a single block and, 

when this set is used, it replaces the antennas 

and receiver of the radiosonde receptor except 

for the first audio stage and speaker of the 
radiosonde receiver. In figure 19, the blocks 

are broken down to show the principal circuits 

of each component. Radio Set SCR-—658 has 

| ANTENNA 

ASSEMBLY 

FREQUENCY 

METER 

been omitted from the diagram because func- 

tioning of this set is explained in TM 11-1158A. 

For purposes of explanation, the pictorial por- 

tion in figure 19 shows the recorder mechanism 

in simplified form. 

a. ANTENNA SYSTEM. The antenna picks up 

the r-f signals transmitted by the radiosonde. 

These signals are carried to the receiver by 

means of a coaxial cable (transmission line). 

b. RECEIVER. The receiver amplifies and con- 

verts the 403-me r-f signals received from the 

antenna into a-f signals of correct amplitude 

and waveform (essentially a saw-tooth volt- 

age) for operation of the frequency meter com- 

ponent. In addition, the receiver has a speaker 

output for aural monitoring purposes, an oscil- 

loscope for visual monitoring, and a built-in 

power supply. 

c. RADIO SET SCR-658. When signals from 

a 403-mc radiosonde (Radiosondes AN/AMT-2 

and AN/AMT-2A) are to be recorded, the 

antenna system of the radiosonde receptor is 

not used, being replaced by the system of Radio 

Set SCR-658. During 403-mcec operation, the 

frequency meter receives an a-f signal from 

Radio Set SCR-658. This signal has approxi- 

mately the same amplitude and waveform as 

the a-f signal which is supplied to the frequency 

meter by the radiosonde receiver. A shielded 

cable (Cord CD-1312 of Radio Set SCR-658) 

carries the a-f signal from Radio Set SCR-658 

to the frequency meter and to the output chan- 

nel of the radiosonde receiver. 

RADIOSONDE 

RECORDER 
Pe] AMPLIFIER 

VOLTAGE 

REGULATOR 

TM 2434-68 

Figure 18. Radiosonde Receptor AN/FMQ-2, block diagram. 
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d. FREQUENCY METER. The frequency meter 

produces a pulsating current whose average or 

d-c value is proportional to the frequency of 

the a-f input signals. This current passes 

through two microammeters, the deflections of 

which indicate the a-f. The scales of the micro- 

ammeters are graduated in bi-cycles per sec- 

ond (1 bi-cycle equals 2 cycles). One micro- 

ammeter, called the visual meter, is located on 

the front panel of the frequency meter, and 

the other microammeter, called the recorder 

meter, is located on the recorder chassis. The 

frequency meter has its own built-in power 

supply and voltage regulator. 

e. RECORDER. 

(1) The recorder makes a _ continuous, 

printed record of the frequencies in- 

dicated by the frequency meter. The 

recorder is an electromechanical de- 

vice and its principal components are 

the recorder meter, a photoelectric 

scanning assembly, and a _ printing 

mechanism. All moving parts within 

the recorder, with the exception of 

the ribbon drive mechanism, record- 

ing paper and its feed system, are 

held in precise synchronism by a sys- 

tem of gears which are rotated by a 

common drive motor. 

(2) In actual operation, current pulses are 

produced when the pointer of the 

recorder meter blocks a beam of light 

directed from the photo electric scan- 

ning assembly. The current pulses, 

after amplification (f below), ener- 

gize solenoids which in turn actuate 

a printing mechanism. 

f. AMPLIFIER. The amplifier sends a uniform, 
heavy pulse of current through the tapper bar 

magnets of the recorder in response to each 

current pulse received from the photoelectric 

scanning assembly in the recorder. The ampli- 

fier has its own built-in power supply. 

g. VOLTAGE REGULATOR. The voltage regu- 

lator maintains the a-c power input to the 

power supplies of the frequency meter and 

amplifier at a constant voltage (+ .5 percent) 

even though wide variations of line voltage 

occur. The regulator has two transformers and 

one capacitor in a suitable circuit to perform 

this function. 

36 

40. Antennas 

a. LINE OF SIGHT TRANSMISSION. Part of 
the electromagnetic energy radiated by the 

radiosonde antenna, after travelling through 
space, sweeps across the receiving antenna at 

the velocity of light, inducing in the receiving 

antenna a voltage which is proportional to the 

strength of the travelling electromagnetic wave. 

At a frequency of 403 mc, this energy is propa- 

gated in a direct line, commonly called line of 

sight transmission, and suffers little effect by 
absorption in the atmosphere of the earth or 

in the ground. This direct wave, however, is 

subject to reflection. Objects in the path of the 

wave therefore can deflect it and change its 

direction of travel. Thus, if a tree, building, 

or other objects obstruct the line of sight path 

between the radiosonde antenna and the an- 

tenna of the radiosonde receptor, the induced 

voltage may be attenuated or lost completely. 

For this reason, it is advantageous to install 

two antennas for each receptor, thus insuring, 

at any azimuth angle, an unobstructed line of 

sight path between the radiosonde and re- 
ceptor antennas (fig. 5). Only one antenna is 

used at a time; the antenna which provides 

better signal strength is used. Each antenna 

has its own transmission line which carries 

the received energy from the antenna to the 

receiver. 

b. ANTENNA. The antenna is a half-wave, 

center-fed, coaxial vertical antenna fed by a 

52-ohm coaxial cable. 

(1) The field pattern of the antenna in 
the horizontal plane is circular. This 

means that the antenna receives sig- 

nals equally well at all azimuth angles. 
In the vertical plane, the field pattern 

varies with the height of the antenna 

above ground and with the composi- 

tion of the soil and underlying terrain. 

However, if the receptor antenna 

should be installed at different heights 

or different locations, sufficient signal 

strength usually is obtained from one 

or the other of the antennas at any 
angle of elevation. 

(2) As explained in paragraph 6f, the 

antenna is composed of two quarter- 

wave sections mounted in line and 
Separated by an insulator. The upper 
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quarter-wave leg is a metal rod and 

the lower leg is a metal tube, called 

a skirt, as shown in the simplified 

sketch of figure 20. The coaxial trans- 

mission line is brought up through the 

inside of the skirt and is connected 

to the center of the half-wave anten- 

na; the inner conductor of the line 

is connected to the upper leg of the 

antenna, and the outer conductor of 

the line is connected to the skirt. This 

method of feeding the antenna pre- 

vents the transmission line from act- 

ing as a parasitic element which would 

cause the antenna to acquire unwanted 

directional characteristics, thus dis- 

torting the normal field pattern. Be- 

cause the electromagnetic field is con- 

fined to the inside of the coaxial line 

and because the fields around the an- 

tenna do not penetrate the outside sur- 

face of the skirt (or penetrate to a 

very small distance, due to skin ef- 

fect), no field exists between the co- 

axial line and the inside of the skirt. 

Therefore, the coaxial line can be 

brought up inside the skirt without 

affecting the normal characteristics of 

the antenna. 

41. Transmission Line 

a. A coaxial cable is used for the trans- 

mission line. This cable is composed of a seven- 

strand copper wire inside of, and surrounded 

coaxially by, a tubular, copper shielding braid, 

or outside conductor (see par. 6f). In this 

line, the electromagnetic field is mostly con- 

fined to the space between the inner and outer 

conductors; and hence, there is little loss of 

power from the line due to radiation or induc- 

tion. The outside surface of the outer line also 

serves as a Shield to exclude unwanted waves 

originating from other sources. 

b. The characteristic impedance of the line 

is determined from the ratio of the diameter 

of the inner conductor to the inside diameter of 

the outer conductor. The characteristic imped- 

ance in the case of the particular cable in use 

is 52+8 ohms. If a coaxial line is terminated 

by an impedance equal to the characteristic 

impedance then the load presents no reflection 

to the incoming signal. A constant impedance 
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of approximately 52 ohms will therefore be 

presented at the:receiver end of the line, re- 
gardless of the length of line used. However, 

the voltage appearing at the receiver end may 
— ._— 
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be significantly reduced by the normal attenua- 
tion characteristics of the line if the length of 

line used is too long. 

42. Radiosonde Receiver R-228/FMQ-2 

Figure 19 shows a block diagram of the 
radiosonde receiver indicating the functions 

of the different component circuits in the 

receiver. The circuits can be separated into 

four basic groups. 

a. SIGNAL CIRCUITS. The received signal is 

fed through two r-f amplifier stages and then 

is mixed with a local oscillator signal in the 

mixer stage. The resultant i-f output is fed 

through five stages of i-f amplification before 

being applied to the limiter and discriminator 

stages. The a-f output from these circuits is 

amplified in the first audio stage, clipped and 

shaped, and then applied to the output termi- 

nals of the receiver. 

b. OSCILLOSCOPE CIRCUIT. Part of the output 

of the first audio amplifier is fed to the ver- 

tical amplifier of the oscilloscope. This signal 

is also used to synchronize the time base gen- 

erator. The output of the time base generator 

goes to the horizontal amplifier, and thus per- 

mits the oscilloscope to show a picture of the 

a-f signal output of the receiver. A separate 

power supply is furnished only for the oscillo- 

scope. 
c. AUDIO MONITOR CIRCUIT. Part of the out- 

put of the receiver is fed to a loudspeaker 

amplifier and loudspeaker. This permits aural 

monitoring of the output signal of the receiver. 

d. POWER SUPPLY. A full-wave rectifier stage, 

suitably filtered, supplies the power for all the 

circuits of the receiver, except for the oscillo- 

scope which has its own power supply. A volt- 

age regulator regulates the voltage supplied to 

the local oscillator stage. 

43. R-f Amplifier Circuits 
(fig. 23) 

The r-f unit of the radiosonde receiver con- 

sists of a two stage r-f amplifier, a local oscil- 

lator and a mixer. The entire unit, mounted on 
a subchassis, is placed in a completely shielded 

compartment to provide sufficient shielding. 

The tubes may be reached by removal of the 

top cover of the shield compartment. 

a. LIGHTHOUSE TUBE. The signal received by 

Figure 21. Lighthouse tube 2C40. 

the antenna is fed from the ANT. SELECTOR 

switch, S504, to the antenna input jack, J101, 

located in the rear of the shield compartment 

around the r-f section of the receiver. From 

J101 it proceeds directly into the input circuit 

of the first r-f amplifier, V101, tube type 2C40. 

The construction of this tube as well as the 

circuit design associated with this tube is dif- 

ferent from that for the ordinary type of r-f 

amplifier, mainly as a consequence of the high 

frequency of operation, namely, 403 me. 

(1) Tube 2C40 is a type of microwave 

tube known as a disk-seal triode. It 

is commonly called a lighthouse tube, 

a name derived from the shape and 

construction of the tube. Ordinary 

triodes use cylindrical forms for the 

different elements, such as the plate, 
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(2) 

(3) 

(4) 

(1) 

grid, etc., in the envelope of the tube. 

The disk-seal triode, however, uses 

planar structures for these elements, 

and the element leads are brought out 

of the vacuum envelope through the 

disk seals made between metal and 

glass. The cathode is of the oxide- 

coated variety and usually is mounted 

on the end of a cylindrical post a few 

thousandths of an inch from a mesh 

grid. On the other side of the grid is 

located the plate or anode which is 

also mounted at the end of another 

cylindrical post. 

This special construction and design 

is necessary because at the high fre- 

quency of operation the transit time, 

or time for an electron to travel from 

the cathode to the grid or from the 

grid to the anode, must be kept 

as small as possible. The planar or 

lighthouse style of triode permits the 

elements to be placed extremely close 

to one another, thereby reducing the 

transit time. 

The stray capacitances and induct- 

ances usually associated with the leads 

to the elements of an ordinary triode 
are practically eliminated in the 

lighthouse triode, for the vacuum- 

tube electrodes form an integral part 

of their associated external circuits. 

A cross-section view of the 2C40 tube 

is shown in figure 22. 

Because of the high operating fre- 

quency, ordinary lumped circuit el- 

ements cannot be effectively used with 

this type of tube. Instead, the tuned 

circuits in the cathode and plate leads 

of the tube are formed by a modified 

quarter-wave transmission line (fig. 

24). 

b. TRANSMISSION LINES (fig. 24). 

Two flat brass plates, about 1/16 inch 

thick, insulated from one another by 

a sheet of mica, are used in the plate 

circuit of the r-f amplifier tubes. One 

strap or plate is bolted directly to 

the chassis while the other is insulated 

from the chassis. Since a potential dif- 

ference exists between the two plates 

and across the sheet of mica, a capaci- 

(2) 

(1) 

tive effect is said to exist between the 

two brass straps. The d-c voltage to 

the plate of the tube is applied through 

the insulated plate, which is main- 

tained at the same r-f potential as 

the other strap. Referring to the sim- 

plified schematic (fig. 23) of the r-f 

amplifier stages, the insulated brass 

plate constitutes the plate r-f induct- 

ance L105. The capacitive effect exist- 

ing between the two plates is repre- 

sented by the reference symbol C104, 

drawn with dotted lines to signify 

that it is not an actual connection 

between the two inductances. 

A similar line exists in the cathode 

circuit. The insulated plate serves as 

the feed inductance, L108, for the 

heater voltage, while the other plate 

serves as an inductance, L102, in the 

input circuit to the cathode. C101 rep- 

resents the capacitive effect existing 

between the two plates. 

c. DETAILED DESCRIPTION (figs. 22 and 28). 

The antenna input signal is coupled 

from antenna connector, J101, by a 

short metal strap to the point of proper 

impedance on the cathode line, L102, of 

the first grounded grid r-f amplifier 
tube, V101. An antenna trimmer ¢ca- 

pacitor, C106, is placed in the cathode 

circuit to provide optimum tuning of 

the receiver input circuit. The cathode 

bypass capacitor, across the cathode 

bias resistor, R101, is part of the in- 

ternal construction of tube type 2C40. 

Plate tuning is accomplished by vary- 

ing plate tuning capacitor, C103A 

((3) below). A metal strap fed 

through an opening in the subchassis 

couples the plate line (bottom of sub- 

chassis) to the cathode line (top of 
subchassis) of the second r-f ampli- 

fier tube, V102. 

(2) The circuit of the second r-f stage is 

similar to that of the first stage. 

Cathode tuning is accomplished by 

means of a variable ceramic trimmer 

capacitor, C110, mounted adjacent to 

the cathode line. Plate tuning utilizes 

section C103B of the main tuning ca- 

pacitor ((3) below). 
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Figure 22. Cross-section view of 2C40 tube. 

Note. To simplify circuit details, lumped 

tuned circuits have been substituted in the 

partial and complete schematics for the reso- 

nant lines. 

A front panel-mounted control dial 

MAIN TUNING, drives a three-sec- 

tion ganged capacitor. Sections C103A 

and C1083B tune the r-f amplifier 

stages, and section C103C tunes the 

plate circuit of the local oscillator 
stage. The stators of capacitors C1083A 

and C108B are silver-plated brass 

blocks of the split stator type, with 
semicircular recesses at their centers. 

These recesses accommodate the cir- 

cular rotor. A ceramic shaft with a 

conductive surface of silver serves as 

the rotor section. 

(4) A-c heater voltage is applied to the 

filaments of V101 and V102 through 

small filter chokes L101 and L107, 

948603—51—4 

(3) 

respectively, as well as through an- 

other filter choke, L122, common to 

both filaments. 

44. Local Oscillator Circuit 
(fig. 23) 

a. This circuit produces a high-frequency out- 

put which is used to beat against the r-f input 

signal to form the i-f. A type 6J6 twin triode 

is used as the local oscillator tube, V104, in a 

fixed tuned-grid, tuned-plate circuit. The 6J6 

tube is used because of its small size, short 

element leads, and its low interelectrode capaci- 

tances and low series lead inductances. The 

plate circuit is tuned to a frequency of 21.25 mc 

below the carrier frequency by the variable 

capacitor section, C103C. 
b. This section of the tuning capacitor is 

coupled to the ceramic rotor shaft. by means 

of a special shaft coupling which assures per- 
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fect mechanical tracking without any trace of 
binding. The capacitor C103C is made up of 

two sets of dual rotor plates which use as their 

stator the channel-shaped plate tank inductor, 

L119. The stator is so formed, at the point of 

mesh with the rotor, that a frequency versus 

rotation curve is produced, giving optimum 

tracking with the r-f amplifier tuning circuits. 

In addition, the rotor plates are serrated to 

allow minor capacity adjustments. 

c. Adjustment of the plate inductor is made 

possible by a circular inductance trimmer, 

L121, located adjacent to the inductor at one 

end. A sheet of mica is fastened to the side of 

the trimmer nearest the inductor to prevent the 

possibility of short-circuiting the tank circuit. 

d. Oscillator injection voltage is coupled from 

plate inductor, L119, through inductor, L120, 

to the cathode line, L114, of the mixer stage. 

B+ supply voltage to the plates of the oscil- 

lator tube is obtained from the voltage regu- 

lator tube, V118, tube type OA2, thus assuring 

a constant voltage supply to maintain maximum 

oscillator stability. Choke, L118, serves to keep 

the filament and cathode at the same r-f poten- 

tial. A-c heater voltage is applied to the fila- 

ment through a small filter choke, L117. 

45. Mixer Stage 
(fig. 23) 

a. The circuit elements associated with the 
mixer stage are similar to those used in the 

r-f amplifier stage. However, the mixer tube 

has only one transmission line acting as a 

tuned cathode circuit. The r-f signal from the 

second r-f amplifier stage and the local oscil- 

lator voltage are both applied to the cathode 

of the mixer tube through the cathode line 

inductance, L114. Variable trimmer capacitor 

C114 tunes the cathode of the mixer to pro- 

vide an output in the plate circuit at the i-f 

of 21.25 mc. This output is fed to the input 

coupling circuit of the first i-f amplifier stage. 

b. A-c heater voltage is applied to the fila- 

ments through a small filter choke, L113. The 

cathode bypass capacitor for the cathode bias 

resistor, R106, is contained within the tube. 

46. |-f Amplifier Circuits 
(fig. 25) 

a. Five stages of amplification are contained 
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in the i-f section of the receiver, operating at 

an i-f frequency of 21.25 mc. All stages are 

similar in most respects. Shielded i-f trans- 

formers are used with single-tuned, iron-core 

adjustments. Two controls (R138 and R139) 

and an associated switch (S102), connected in 

the cathode circuit of the second and third i-f 

amplifier tube, adjust the i-f gain of the re- 

ceiver. 

b. The mixer output is applied through 

coupling capacitor, C115, to the control grid 

of V105, a type 6AG5 sharp cut-off pentode 

tube. The permeability tuned inductor, L123, 

and the input capacitance of V105 resonate at 

the i-f of 21.25 me and an output voltage of 

greater amplitude than the input, appears 

across plate load resistor, R109, decoupled by 

capacitor C120. 

c. For the first i-f amplifier stage, screen 

voltage is supplied through dropping resistor, 

R112, and is bypassed by capacitor, C122. 

Cathode resistor, R111, bypassed by capacitor 

C121, provides self-bias for the tube. Signal 
voltages appearing across the V105 plate load 

resistor, R109, are applied through coupling 

capacitor, C123, to the control grid of the 

second i-f amplifier tube, V106, a type 6BA6 

remote cut-off pentode. The permeability tuned 

inductor, L124, and the input capacitance of 

V106 resonate at the i-f frequency of 21.25 mc 
to form the input.circuit for the control grid 

of V106. An amplified i-f signal appears across 

plate load resistor, R114, decoupled by capaci- 

tor, C124, and resistor, R113. 

d. The input capacitance which forms part 

of the tuned-grid circuit of V106 is made up 

of two components. One represents the inter- 

nal capacitance of the tube itself; the other is 

an additional capacitive effect which depends 

on the voltage amplification of the tube and on 

the type of load impedance. This latter compo- 

nent results from the Miller effect. If the ampli- 

fication factor does not change, then the grid 
tank circuit can be initially tuned properly to 

the i-f (21.25 mc). However, if the amplifica- 

tion is made to change, then the input capaci- 

tance will similarly be changed, and the grid 

tank circuit will be detuned. Therefore, chang- 

ing the R-F GAIN control setting, which causes 

the voltage amplification of the variable-mu 

tube, V106, to change, will detune the input 

circuit. The cathode resistor, R115, if left 
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Figure 24. Typical r-f stage, mechanical details. 

unbypassed, is of such a value that the added 

capacitance as a result of the Miller effect can 

be somewhat neutralized. The detuning effects 

can thereby be kept to a minimum. 

e. For the second i-f amplifier tube, screen 

potential is supplied through dropping resistor 

R116 and bypassed by capacitor C126. Signal 

voltages appearing across plate load resistor 

R114 are applied through coupling capacitor 

C127 to the control grid of the third i-f am- 

plifier tube, V107, a type 6BA6 remote cut-off 

pentode. The permeability tuned inductor, L125, 

and the input capacitance of V107 resonate at 

the i-f of 21.25 mc to form the input circuit 

for the control grid of V106. An amplified i-f 

signal appears across plate load resistor, R118, 

decoupled by capacitor C129 and resistor, R119. 

f. For the third i-f amplifier tube, V107, 

screen potential is furnished through the drop- 

ping resistor R122 and bypassed by capacitor, 

C174. Potentiometers R138 and R139 connected 

in the cathode circuits of the second and third 

i-f amplifier stages function to smoothly control 

the i-f gain of the receiver. Capacitors C125 

and C128 bypass these potentiometers. Cathode 
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resistor R117 is unbypassed to minimize de- 

tuning of the i-f circuits with changes in the 

R-F GAIN and LOW R-F GAIN settings (e 

above). Amplified single voltages appearing 

across V107 plate load resistor R118 are ap- 

plied through coupling capacitor C131 to the 

control grid of the fourth i-f amplifier tube, 

V108, a type 6BA6 remote cut-off pentode. The 

permeability tuned inductor, L126, and the 

input capacitance of V108 are tuned to the 

i-f and form the grid circuit for the tube. 

g. For the fourth i-f amplifier tube, V108, 

screen potential is provided through R124 and 

bypassed by capacitor C133. Cathode resistor, 

R123, is bypassed by capacitor, C132, to pro- 

vide self-bias. Amplified signals appearing 

across the plate load resistor, R121, are ap- 

plied through a coupling capacitor, C134, to 

the control grid of the fifth i-f amplifier tube, 

V109,.a type 6BA6 remote cut-off pentode. 

Inductor, L127, and the input capacitance of 

V109 are permeability tuned to 21.25 me, to 

form the grid load for tube V109. Cathode re- 

sistor, R126, and bypass capacitor C137 pro- 

vide self-bias. Screen potential is obtained 
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through R127 and is bypassed by C138. Ampli- 

fied signal voltages appearing across the plate 

load resistor, R128, are applied to the limiter 

stage through coupling capacitor C140. 

47. Limiter Stage 
(fig. 26) 

a. The limiter stage acts to hold the ampli- 

tude of the signal applied to the following dis- 

criminator stage at a constant level despite 

amplitude variations at the grid of the limiter 

tube. The f-m limiter tube V110, a type 6AH6 

sharp cut-off pentode tube is operated as a 

plate saturated or limiting amplifier. 

b. The fifth i-f amplifier output is applied 

across inductor, L128, which, with the input 

capacitance of V110, is permeability tuned to 

the i-f of 21.25 mc. Signal voltage is applied 

through the coupling capacitor, C140, and 

across the grid load resistor, R131, to the con- 

trol grid of V110. Since the plate and screen 

potentials are at a low value, the tube is easily 

driven to cut-off and since no bias is provided, 

the tube is easily driven to plate current satu- 

ration by normal input signals. The above ac- 

R129 
2200 

tion effectively removes amplitude variations 
by clipping the positive and negative peaks of 

the signal above and below a predetermined 

level but does not affect frequency variation. 

c. Plate and screen potentials are supplied 

through a voltage dividing network consisting 

of resistor R133 and parallel resistors R136, 

R183, and R182. Resistor R132 and capacitor 

C142 provide screen decoupling. Test point 

J103, LIM. TEST, is connected to the grid of 

the limiter tube through decoupling resistor 

R130 for monitoring and/or test purposes. The 

constant limiter output is applied to the input 

of the discriminator transformer unit, Z107. 

48. Discriminator Stage 
(fig. 27) 

a. GENERAL. The discriminator circuit pro- 

duces audio voltages whose amplitude are pro- 

portional to the frequency deviation or varia- 

tion from the carrier frequency of the applied 

signals. Twin-diode tube 6AL5, V111, together 

with the discriminator transformer, Z107, form 

the main circuit components. The limiter stage 

output signals are impressed across trans- 

LIMITER 

NOTES: 
1. UNLESS OTHERWISE SHOWN, RESISTORS ARE IN OHMS, 

CAPACITORS ARE IN UUF 
2. Cl4l ISA FEED THROUGH CAPACITOR. 
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Figure 26. Limiter stage, radiosonde receiver, simplified schematic. 
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former Z107 whose primary L129A and sec- 

ondary L129B are coupled both inductively and 

capacitively. Both primary and secondary tuned 

circuits are tuned to the center frequency of 

the i-f bandpass by permeability adjustments. 

b. CENTER CARRIER FREQUENCY. The second- 

ary voltages across each half of the center- 
tapped transformer, L129B, are equal in am- 

plitude but opposite in phase. Each secondary 

voltage is 90° out of phase with the primary 

voltage (one secondary voltage lags the pri- 

mary voltage while the other leads the primary 

voltage by 90°). The primary voltage is coupled 

capacitively to the center tap of the secondary 

of the transformer. The reactance of this cou- 

pling is low, at the i-f intermediate frequency, 

compared to the load, and, thus, results in sub- 

stantially little phase angle change in the pri- 

mary voltage appearing at the secondary. The 

voltage applied to the plate of each section of 
discriminator tube V111 is the vector sum of 

the primary voltage and a half-secondary volt- 

age. When the input signal to the discriminator 

is at the center carrier frequency, each plate 

voltage will be equal in magnitude, and there- 

fore equal currents flow through the output 

resistors R142 and R148. The direction of flow 

of currents through these resistors is such that 

the voltages across the resistors will be equal 

but opposite in polarity. The algebraic sum of 

these voltages therefore will be zero. Thus the 

output voltage of the discriminator is zero 

when the input signal is at a frequency equal 

to the center or carrier frequency of the re- 

ceiver (21.25 mc). 

c. DEVIATION FROM CENTER FREQUENCY. 

When the signal frequency moves from the 

center frequency value, the phase relationships 

between the primary and secondary voltages 

of the transformer change. This is due to the 

fact that above the resonant frequency the 

secondary circuit appears capacitive; below 

the resonant frequency, the circuit appears in- 

ductive. The secondary voltages still remain 

equal in amplitude but opposite in phase. How- 

ever, because of the phase changes between the 

primary and the half-secondary voltage, the 

vector sum of the primary and the- half- 

secondary voltage for each tube is unequal. 

Thus, a larger voltage (primary plus one-half 

secondary voltage) is applied to the plate of 

one tube than to the other. This results in a 

heavier flow of current for this tube and a 
smaller flow through the other. The direction 

of the current flow through the output re- 

sistors is such that the voltages developed are 

opposite in phase and unequal in magnitude. 

The resultant algebraic sum of the resistor volt- 

ages therefore is greater than zero and has a 

polarity the sign of which depends on the direc- 

tion of the larger current. Thus, when the cen- 

ter frequency deviates in one direction, one 

section of the discriminator tube conducts 

more than the other, and the output voltage 

is positive with respect to ground. When the 

center frequency deviates in the other direc- 

tion, the other tube produces a greater flow of 

current and the resultant output voltage is 

negative with respect to ground. The coupling 

and circuit “Q’s’” are adjusted so that a linear 

voltage versus frequency curve is obtained over 

a relatively wide range of deviation. 

d. CIRCUIT DETAILS. 

(1) In actual operation, the f-m signals 

transmitted by the radiosonde are sig- 

nals whose frequencies are shifted 

from a specified carrier frequency at 

a rate which depends on the meteoro- 

logical quantities under investigation. 

This deviation from the carrier fre- 

quency is, however, only in one direc- 

tion, namely, downward from the car- 

rier. No deviation exists upward from 

the center frequency. This direction 

of the deviation is such that it pro- 

duces a voltage output from the dis- 

criminator which is negative with 

respect to ground. The amplitude of 

these negative pulses of voltage de- 

pends on the amount of the frequency 

deviation of the transmitter carrier. 

(2) Resistor R141 and capacitor C180 at- 

tenuate the higher audio filter fre- 

quencies, thus reducing interference 

and higher frequency noise. which 

may be present at the discriminator 

output. Load resistors R142 and R143 

are shunted by r-f bypass capacitors 

C147 and C148. Test point J104, 

DISC. TEST, is provided for dis- 
criminator alinement. The a-c dis- 

criminator output voltage is applied 

through coupling capacitor C149 to 

the audio amplifier. 
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Figure 27. Discriminator stage, radiosonde receiver, simplified schematic. 
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49. First Audio Amplifier and Clipper Circuits 
(fig. 28) 

The a-c component of the changing d-c out- 

put of the discriminator circuit is coupled to 

the input of V112, a type 12AX7 twin triode, 

used in an audio amplifier and clipper circuit. 

a. The negative pulses from the discrimina- 
tor circuit are applied through coupling ca- 

pacitor C149 to the grid of the first audio tube, 

V112A. Resistors R144 and R145 comprise the 

grid and plate load components, respectively. 

The output positive pulses of increased ampli- 

tude appear across plate load resistor R145 and 

are applied through coupling capacitor C153 

to the grid of the clipper section (tube V112B). 

Audio signals appearing across R145 are ap- 

plied to the vertical amplifier through coupling 

capacitor C155 (fig. 31). A means of monitor- 

ing the audio signals at the plate of the first 

audio tube is provided by receptacle J105, 1ST 

AUDIO TEST (fig. 31), mounted on the rear 

chassis. 

b. The clipper triode is operated with a fixed 

negative bias, greater than cut-off, so that only 

positive signals in excess of the cut-off voltage 

will appear as negative pulses across plate load 

resistor R146. Noise voltages are normally be- 
low this value and, in this way, tend to be elim- 

inated from the output. The effect is to produce 

more satisfactory recording, since the record- 

ing apparatus will register noise impulses if 

they appear between desired signal pulses. Re- 

sistors R188, R147, and R184 supply the fixed 

negative bias. Pulses appearing across plate 

load resistor R146 are applied through coupling 

capacitor C154 to the shaper circuit. 

50. Shaper and Output Circuits 
(fig. 29) 

a. The shaper circuit functions to convert 

the waveform of the 8- to 250-cycle signal ob- 

tained from the clipper into a waveform of the 

correct shape for application to the frequency 

meter. A type 6AG5 sharp cut-off pentode is 

used as the shaper tube. Negative pulses from 

the clipper are applied to the control grid of 

the shaper tube after differentiation by capaci- 

tor C154 and resistor R150. This differentia- 

tion produces a positive voltage surge, or kick- 

back, on the decay of the pulse which is applied 

to the control grid for the purposes of dis- 
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Figure 29. Shaper and output circuit, radiosonde receiver, simplified schematic diagram. 
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criminating against unwanted signals. The 

amplitude of the output of the differentiation 

circuit depends directly upon the width of the 

incoming signal. Thus, a signal of smaller width 

than proper will not produce a large enough 

postitive voltage at the output of the differ- 

entiation circuit to overcome the fixed bias on 

the shaper tube. The shaper tube is biased to 

cut-off by voltages developed across cathode re- 

sistor R187 which is part of a voltage divider 

network between B+ and ground. 

b. The positive surge voltage applied to the 

control grid overcomes the fixed bias and per- 

mits the tube to conduct. When the tube con- 

ducts, the plate voltage drops to a minimum 

value, and at the same time capacitors C156 

and C159 discharge rapidly through the tube. 

When the tube stops conducting, the capacitors 

will slowly charge to their original voltage 

values through R154. This results in a saw- 

tooth waveform of voltage at output terminals 

jbegliak, 

c. Screen and cathode bias are supplied from 

the B+ voltage supply through parallel resis- 

tors R153 and R185. Plate resistor R154 is de- 

coupled by the resistance capacitance network 

JI06 

Vtl4 
6AQ5 

<2oUF 

500K 

SPKR 
VOLUME 

of R155 and C158. The output voltage across 

C159 is applied to the frequency meter and 

to the speaker output amplifier stage. 

51. Speaker Amplifier Stage 
(fig. 30) 

A loudspeaker is mounted on the front panel 

of Radiosonde Receiver R-—228/FMQ-2 and 

functions to audibly monitor the output of 

the receiver. This loudspeaker is driven by a 

speaker amplifier stage which uses a type 6AQ5 

beam power tetrode. A SPKR. VOLUME con- 

trol, R157, is mounted on the front panel to 

adjust the audio level of the loudspeaker. An 
additional monitoring means is provided by the 

audio monitor jack J—106. 

52. Oscilloscope Circuit 
(fig. 31) 

An oscilloscope circuit, comprising a verti- 

cal amplifier, a time base generator, a hori- 

zontal amplifier, and an oscillograph, functions 

to permit visual monitoring of the signal ap- 

pearing at the plate of the first audio amplifier. 

Primarily the oscilloscope is provided as an aid 

AUDIO 
MONITOR 

SPEAKER 
OUTPUT 

CI57 AMPLIFIER 

+ 

270V 

NOTE: 
UNLESS OTHERWISE SHOWN, 
RESISTORS ARE IN OHMS. 

TM 2434-25 
Figure 30. Speaker amplifier circuit, radiosonde receiver, simplified schematic diagram. 

50 



to tuning, although it also serves as an indi- 

cation of the receiver operation. 

a. VERTICAL AMPLIFIER CIRCUIT. One-half of 

a type 12AX7 twin-triode tube is used as an 

ordinary vertical amplifier. Signal voltages from 

the plate of the first audio tube are applied 

through coupling capacitor C155 to the control 

grid of the vertical amplifier. A VERT. GAIN 

control, R173, is mounted on the front panel to 

permit a gain adjustment of the stage. Mounted 

on the rear chassis is the VERT. POS. control, 

R171, which functions to position vertically the 

oscillograph pattern by regulating the bias 

placed on the cathode. Amplified signals appear- 

ing across the plate load resistor, R168, are ap- 

plied to one of the vertical plates of the oscil- 

lograph tube, V117. 

b. TIME BASE GENERATOR CIRCUIT. 
(1) The time base generator stage uses 

a type 2D21 gas-filled tetrode in a cir- 

cuit which functions to generate a 

saw-tooth sweep voltage for applica- 

tion to the horizontal amplifier, V116A. 

A LOCKING control, R164, adjusts 

the plate supply voltage of tube V115 

to select the desired repetition rate. In 

the frequency range of 8 to 150 cps, 

the control is normally adjusted so 

that one pulse is visible on the oscillo- 

graph tube. To cover the frequency 

range of 150 to 250 cps, the control is 

adjusted so that two pulses are visible. 

(2) During operation, capacitor C162 

gradually charges through resistors 

R163, R164, and R186 until the voltage 

across the capacitor reaches the poten- 

tial (applied to the plate) required to 

fire the gas-filled generator tube. The 

tube then conducts, discharging capac- 

itor C162 through the current-limit- 

ing resistor, R162, and the low-imped- 

ance path presented by the tube. When 

the capacitor discharging potential 

drops below the minimum maintain- 

ing potential of the tube, conduction 

ceases and the capacitor recharges. 

The R-C (resistance-capacitance) time 

constants of the above circuits have 

been chosen to provide a frequency 

coverage from 8 to 250 eps. 

(3) A small amount of signal voltage from 

the plate of the first audio tube is ap- 

plied through coupling capacitor C178 

to the grid of the time base generator 

tube, thus synchronizing the output of 

the generator and horizontal amplifier 

tubes with that of the vertical ampli- 

fier tube to provide a stationary pat- 

tern on the oscillograph tube. 

c. HORIZONTAL AMPLIFIER CIRCUIT. The other 

half of the type 12AX7 twin-triode tube is used 

as the horizontal amplifier, V116A. The saw- 

tooth voltage generated by V115 is fed through 

coupling capacitor C160 to the control grid of 

the horizontal amplifier. Gain of the stage is 

made adjustable by placing the HOR. GAIN 

control R166, in the grid of the tube. The am- 

plifier saw-tooth voltage appearing across the 

plate load resistor, R167, is applied to a hori- 

zontal plate of the oscillograph tube. Connected 

in the cathode of the tube is the HOR. POS. 

control, R170, which, by regulating the cathode 

bias, controls the horizontal position of the os- 

cillograph pattern. 

d. OSCILLOSCOPE. A type 2BP1 oscilloscope 
tube, V117, is used to visually show the signal 
voltage waveform at the plate of the first audio 

tube. A transparent screen with linear graph 

ruling is mounted in front of the oscilloscope 

tube to provide a means of comparatively cali- 

brating the magnitude of incoming signals. Two 

front-panel mounted controls are associated 

with the oscilloscope tube; a FOCUS control, 

R177, to properly focus the screen pattern and 

an INTENSITY control, R175, to adjust the 

brightness of the screen trace. The negative B 

supply for the oscilloscope tube is obtained 

from a separate half-wave rectifier tube, V119, 

a type 6X4. Capacitors, C161A, C161B, and 

resistor R175 form a filter network for this 

supply. The B+ supply for the second anode 

and deflection plates is obtained from a type 
5U4G rectifier. 

e. POWER SUPPLY CIRCUIT (fig. 81). A built- 

in power supply is contained in the Radiosonde 

Receiver R—228/FMQ-2 to furnish all plate 

and filament voltages required by receiver cir- 

cuits. A type 6X4 full-wave rectifier connected in 

a half-wave circuit supplies the negative B volt- 

age for the oscillograph tube; a type OA2 voltage 

regulator tube regulates the plate voltage for 

the oscillator tube, and type 5U4G full-wave 

rectifier supplies the remainder of the receiver 

voltage requirements. Associated with the rec- 
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tifier tube are a power transformer, T-102, and 

a capacitor input filter network. Each side of 

the primary winding is fused to prevent dam- 

age to the equipment due to line surges or over- 

load. The power supply is designed to operate 

from a 115-volt a-c, single-phase, 60-cycle 

source of supply. B+ voltage of 270 volts at a 

drain of 155 ma is obtained at the output filter 

choke L138. Four filament windings of the 

power transformer are used to furnish the 

heater requirements of the receiver. 

53. Frequency Meter TS—29B/FMQ-| 
(fig. 77) 

a. The frequency meter, consisting of an am- 

plifier tube, V600, thyratron tubes V605 and 

V606, rectifier tube, V607, and meter circuits, 

develops a pulsating current whose d-c value is 

proportional to the frequency of the input sig- 

nal. The measurement of this current indicates 

the frequency of the input signal. 

b. The input signal is either the saw-tooth 
voltage from the radiosonde receiver or a saw- 

tooth voltage from Radio Set SCR-658. It is 

amplified by the amplifier tube, V600, applied 
in push-pull to the thyratron tubes V605 and 

V606, and then fed to the plates of the rectifier 

tube, V607. The output is taken off the cathode 

of this tube and directly fed to the circuit of 

the visual and recorder meters. 

ce. For test purposes, the input voltage is 

usually obtained from Frequency Standard 

TS-65( )/FMQ-1 and consists of either a 

square-wave or a modified square-wave of volt- 

age, depending on the frequency of operation 

(fig. 34). For purposes of explanation, the out- 

put voltage of the frequency standard is used 

as the input to the frequency meter and the 

waveforms shown at various test points and 

under various operating conditions are those 

obtained with this input signal. 

54. Amplifier Stage in Frequency Meter 

a. The amplifier tube,.V600, inverts and am- 

plifies the input signal and applies the output 

across the primary of the transformer, T600. 

b. The input signal is coupled to the grid of 

V600 through resistor R601 and capacitor 

C602. Resistor R601 is an isolating or decou- 

pling resistor, used to prevent any interaction 

between the amplifier stage and the input sig- 

nal source. 

c. The grid leak resistor, R600, and coupling 
capacitor, C602, form an R-C coupling network. 

The values of the capacitor and resistor in this 

network have been so chosen that the waveform 

of the voltage across the resistor is essentially 

the same as the input voltage. When tube V600 

is inserted into the circuit, the waveform at the 

grid will be flattened at the top due to grid lim- 

iting action (fig. 34A). On the positive excur- 

sions of the grid voltage, the grid becomes more 

positive than the cathode and grid current will 
start to flow. This flow of grid current through 

the grid leak resistor is of such a polarity as to 

prevent the grid voltage from rising further. 

Note in figure 34C that when the tube is out 

of its socket and no grid current flows, the top 

edges of the output voltage across the grid re- 

sistor are rounded out. 

d. The linearity characteristic of the R-C 
coupling network is satisfactory at the 180-cy- 

cle input frequency, but causes distortion to the 

lagging edge of the negative alternation of the 
40-cycle grid voltage (fig. 34B). A true linear 

R-C network at the very low audio frequencies 

requires extremely large values for the capac- 

itor and resistor. Since the size of the grid 

resistor is usually limited by the tube charac- 

teristic, linearity cannot be obtained at all 

frequencies. 

e. Bias voltage is obtained from the voltage 

drop across cathode resistor R602. C600 is the 

cathode a-f bypass capacitor. 

f. When the INPUT switch, $600, is in its 

SC position, the input circuit to the amplifier 

tube is grounded. In this position of the switch, 

the meters can be calibrated to zero frequency 

(after momentarily depressing the DEIONIZE 

switch, S601). 

g. When the INPUT switch is in its 60 ~ po- 

sition, the switch connects a source of 8 to 5 

volts, 60-cycle a-c to the input circuit of the 

amplifier tube. This voltage permits the fre- 
quency meter to be calibrated at a frequency 

of 60 cycles and also provides a simple means 

of checking the calibration and over-all opera- 

tion when desired. Usual operation of the am- 

plifier tube occurs when the INPUT switch is 

in the X position. In this position the amplifier 

tube is ready to receive a signal voltage from 

the radiosonde receiver. 
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55. Thyratron Stage in Frequency Meter 

The thyratron stage converts the input volt- 

age from the secondary of transformer T600 

to a pulsating voltage of constant amplitude 

and waveshape, the frequency of which is the 
same as the frequency of the input wave. 

a. Transformer T600 has a single primary 

winding and a center-tapped secondary wind- 

ing. The center-tap is connected to —45 volts 

developed from a tap on the voltage dividing 

network, consisting of R617, R615, R618, R616, 

and R619, across the 75-volt, d-c bias supply. In 

this way, a negative bias of 45 volts is supplied 

to the grids of thyratron tubes V605 and V606 

through the secondary winding and through 

resistors R610 and R609. 

b. The a-f voltage appearing across the pri- 

mary of the transformer is induced into the sec- 

ondary winding and appears across the entire 

secondary winding with approximately the 

same amplitude and waveform as the primary 

voltage (fig. 34E and F). As measured from 

the center tap on the secondary to each end of 

the secondary winding, however, the amplitude 

of the total secondary voltage is halved. In addi- 

tion, the instantaneous voltage across one side 

of the secondary has the opposite polarity to 

the voltage across the other side of the second- 

ary, as shown by the inverted waveshapes in 

E and F of figure 34. Thus, during the first 

half-cycle of a-f voltage applied to the primary 

of the transformer, the voltage on the grid of 

the thyratron tube is positive with respect to 

the center tap as the grid of the other tube is 

negative. On the other hand during the second 

half-cycle of primary voltage, the polarities of 

the grid voltages are reversed. 

56. Thyratron Tubes 

a. Tubes V605 and V606 are tube type 884, 

gas-filled, thyratron triodes. These tubes differ 
in their operating characteristics from ordinary 

vacuum triodes. In the vacuum triode, plate 

current flow can be started, the amplitude of 

plate current can be controlled, and plate cur- 

rent flow can be stopped, all by the application 

of proper values of grid voltages. In the thy- 

ratron tube, however, the addition of a special 

grid structure and gas in the tube make the 
operating characteristics quite different. For a 
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given plate voltage, the tube can be prevented 
from conducting by application of a negative 

bias voltage to the grid. However, if the grid 

is made more positive, a critical value of grid 

voltage will be reached when the gas in the tube 

breaks down, causing ionization of the gas, and 

plate current flows. At this time, the grid volt- 

age loses complete control of the tube and the 

amount of plate current depends entirely on 

the value of plate voltage. The point where the 

grid voltage causes the gas to become ionized 
is called the firing point. 

b. Once plate current starts to flow, it con- 

tinues to do so regardless of grid potential as 

long as plate voltage is applied. If, however, 

the plate voltage is reduced below a minimum 

value, which in the case of type 884 tubes, is 

approximately 16 volts, plate current flow will 

stop. Once the plate current flow is stopped, 

sufficient negative voltage on the grid can pre- 

vent the tube from firing again even though a 

higher plate voltage is reapplied. Thus, the 

only function of the grid voltage is to control 

the firing point for the tube. 

57. Thyratron Stage Circuit Theory 

a. No A-F INPuT. In the absence of signal 

input to the frequency meter and with the 

DEIONIZE switch, S601, open, the thyratron 

tubes do not operate because there is no plate 

voltage for the tubes. Then, if the DEIONIZE 

switch is closed (normal position of switch), 

plate voltage is applied but the tubes still will 

not conduct because of the negative d-c bias 

voltage applied to the grids of the tubes. This 

bias voltage is sufficient to hold the tubes below 

cut-off. At this time, there is no voltage drop 

across resistors R607 and R608 (fig. 33) be- 

cause there is no flow of current through the 

resistors, and as a result, the plates of both of 

the thyratron tubes are at a potential of +150 

volts. Under these conditions, no voltage or 

potential difference exists across capacitor 
C610. Thus, before the a-f input voltage is 
applied, the thyratron tubes are nonconducting 
and there is zero voltage on C610. 

b. A-F INPUT SIGNAL APPLIED. 

(1) During the first half-cycle of a-f input 
voltage, the grid of tube V606 remains 

negative as shown in figure 32B. This 

tube does not fire. 
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Figure 33. Functional diagram of thyratron operation. 
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Figure 32. Theoretical waveforms in frequency meter. 
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(2) At the same time, the grid of tube 

(3) 

(4) 

(5) 

V605 is driven positive, as shown in 

A of figure 32. When the difference of 

potential between the grid and cathode 

of the tube reduces (becomes less neg- 

ative) to approximately —15 volts, 

the tube fires and plate current flows 

through resistor R607. 

The flow of current through the tube 

and resistor R607 produces voltage 

drops around the circuit as shown by 

the solid line with an arrow in A of 

figure 33. Due to these voltage drops, 

the plate of the tube no longer remains 

at +150 volts but is instantly reduced 
to +16 volts when current starts to 

flow in this circuit. Figure 32C shows 
the plate voltage at +150 volts before 
the tube fires and reduces to +16 

volts instantaneously when the tube 

conducts (point 1). Sixteen volts is 

the normal voltage drop across the 

tube type 884 during conduction. 

Once plate current flow is started, the 

grid voltage loses control of plate cur- 

rent, which continues to flow as long 

as plate voltage is applied. This is 

shown in C of figure 32 by the con- 

stant level of plate voltage after the 

tube fires. 

While the plate voltage of tube V605 

is at the +16-volt level, capacitor 

C610 attains a charge because of the 

difference of potential between its 

55 



aie) of. Chae 

B 
GRID_OF v6e00 
(40 C 

PLATE Ae v600 
(180 CPS) 

PS) 

56 

GRID OF V600 
(180 
TUBE OUT OF 
SOCKET) 

(6 — 

CPS WITH 

Figure 34. 

plates. (Since tube V606 still is not 

conducting the plate voltage is main- 

tained at +150 volts (D of fig. 32).) 

The capacitor charges exponentially 

through resistor R608, the charging 

circuit being shown by the dashed 

line with an arrow in A of figure 33. 

After charging, the plate of the ca- 

pacitor connected to the plate of tube 

V605 is at a potential of +16 volts 

while the other plate is at a potential 

of +150 volts; the voltage or poten- 

tial difference across the capacitor is 

therefore 134 volts. 

During the second half-cycle of a a-f 

grid voltage, the voltage of the grid 

of tube V605 is driven negative while 

the grid of tube V606 is driven posi- 

tive. When the grid voltage of tube 

V606 reaches the critical point (ap- 

proximately —15 volts), this tube 

fires and its plate voltage immediately 

drops to +15 volts (D of fig. 32) as 

current flows through resistor R608. 
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Frequency meter waveforms. 

(See solid line with arrow in B of fig- 

ure 33.) 

Simultaneously with the fall of volt- 

age at the plate of tube V606 from 

+150 volts to +16 volts, the potential 

of the side of the capacitor connected 

to the plate of tube V606 falls likewise 

to +16 volts. Since the potential dif- 

ference across the capacitor (amount- 

ing, in this instance, to 134 volts) can- 

not change suddenly; the potential of 

the other side of the capacitor will 

drop from its previous value of +16 

volts to —118 volts. (It is readily seen 

that in so doing, the difference in po- 

tential between the two sides and the 

voltage across the capacitor is still 

134 volts.) At the same time, the 

voltage at the plate of V605 drops to 

—118 volts, causing this tube to stop 

conducting. C of figure 32 and D of 

figure 32 show the relationship of the 

plate voltages of V605 and V606 at 

this time (point 2). Once the tube 



ceases to conduct, it can only be fired 

by applying a voltage to the grid to 

overcome the negative grid bias. 

After tube V606 fires, capacitor C610 

charges to an _ opposite polarity 

through resistor R607 in the circuit 

shown by the dashed line with an 

arrow in B of figure 33. The plate 

voltage of tube V605 starts to rise, 

also, following the capacitor voltage 

as can be observed by the exponential 

rise of plate voltage from —118 to 

+150 volts in C of figure 32. The 

capacitor will continue to charge until 

the voltage at the plate of tube V605 

reaches + 150 volts. However this tube 

does not fire until the next positive 

portion of the input voltage because 

(3 ~— 

the tube is prevented from conducting | 
by the negative grid bias voltage. 

(9) Thus, as the a-f voltage across the 

primary of the transformer goes 
through its positive and negative al- 

ternations, the thyratron tubes fire 

alternately and produce at the plate 

of each tube a pulsating voltage with 

the same amplitude and waveform as 

shown in C of figure 32 and D of 32. 

58. Rectifier Stage in Frequency Meter 
The rectifier stage converts the alternating 

pulsating voltages obtained at the plate of the 

thyratron tubes into pulsating full-wave recti- 

fied voltages for application to the visual and 

recorder meters. The rectifier stage in the fre- 

quency meter consists of an R-C differentiating 

network, a rectifier tube V607, and a meter cir- 

cuit in the cathode leg of the rectifier tube. 

a. DIFFERENTIATING NETWORKS. 

(1) The voltage appearing between the 

plate of tube V605 and ground is ap- 

plied across a differentiating network 

comprising capacitor C608 and resis- 

tor R606 in series with resistor R616. 

The output of the differentiator, ob- 

tained across the resistance of the 

network, is a voltage the amplitude 

of which is proportional to the rate of 

change of input voltage. If the input 

voltage changes rapidly, then the out- 
put voltage of the differentiator will 

have a large amplitude; if there is a 

948603—51—5 

(2) 

slow or no change in the input voltage, 

the output voltage will have a small 

amplitude. The output voltage is, 

therefore, a series of sharp positive 

and negative pulses. Each positive (or 

negative) pulse repeats once during 

each cycle of input voltage (figs. 32 

and 34). As a result, the number of 
positive (or negative) pulses occur- 

ring per second is the same as the fre- 

quency of the a-f input to the fre- 

quency meter. 

Similarly, the output voltage of thy- 

ratron tube V606 is impressed across 

a second differentiating network (ca- 

pacitor C609 and resistors R605 and 

R616). The differentiated voltage out- 

put from the network (across the re- 

sistance R605) is identical to that 

appearing across the resistance of the 

first R-C differentiating network ex- 

cept for a phase shift of 180°. This is 
shown in figure 32. 

b. RECTIFIER TUBE. 

(1) 

(2) 

The voltage pulses appearing across 

resistor R606 in series with an adjust- 

able resistor, R616, are applied be- 

tween one plate of the rectifier tube, 

V607, tube type 6ZY5G, and ground 

while the voltage pulses appearing 

across resistor R605 (also in series 

with resistor R616) are applied be- 

tween the other plate of the rectifier 

tube and ground. The presence of neg- 
ative pulses on the plates of the tube 

prevents the tube from conducting. 

Only the positive pulses of voltage at 

the plates of the rectifier tube permit 

current to flow through the tube and 

through the cathode resistances. 

Since the series of pulses on one plate 

are displaced by 180° with respect to 

the series of pulses appearing at the 

other plate, cathode current flows 

twice within the period of one cycle 

of the repetition of positive pulses. 

That is, one section of the rectifier 

tube conducts for a brief period (a 

pulse of current) as a positive pulse 

voltage appears at the plate of this 

section of the tube. Simultaneously, a 

negative pulse voltage is applied to 

Y/ 
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(3) 

the other plate, preventing the second 

section from conducting. A half-cycle 

later, the other section of the tube 

conducts briefly because, at that time, 

a positive pulse voltage is applied to 

the plate of that section while a neg- 

ative pulse prevents the first section 

of the tube from conducting. Two 

pulses of cathode current are thus de- 

veloped during each cycle of input 

voltage to the frequency meter. The 

frequency of the current pulses is 

therefore twice that of the input volt- 

age. Figure 32 shows the relationship 

between the various voltages in this 

circuit. 

With no signal input to the frequency 

meter, there is no current flow through 

the cathode circuit of tube V607 be- - 

cause the plates of the tubes are held 

slightly negative with respect to the 

cathode by the application of a —4- 

volt potential to the plates of the 

tubes. This negative voltage is ob- 

tained from the voltage divider resis- 

tors R615, R616, and R618 across the 

bias voltage supply, as shown in figure 

77. R616 is an adjustable resistor with 

a movable sliding tap to be used only 

when an adjustment of the —4-volt 

potential is required. When a signal is 

applied, the positive voltage pulses 

on the plates override this negative 

—4-volt bias and permit the rectifier 

tube sections to conduct alternately, 

as explained previously. 

c. METER CIRCUIT (fig. 50). 

(1) The recorder and visual meters are 

connected in series with each other, 

and this combination is placed in the 

cathode circuit of the rectifier tube, 

V607. The meters indicate the amount 

of cathode current. The meter pointers 

do not deflect for each current pulse 

flowing through the meter coils, be- 

cause the meter pointers cannot fol- 
low the fluctuations of current fast 
enough. Instead, the meters will in- 
dicate the average current flowing in 
the cathode circuit. This average cath- 
ode current is directly proportional to 
the number of current pulses per sec- 

(2) 

(3) 

(4) 

ond occurring in the cathode circuit. 

At the lower a-f frequencies, where 

the time between pulses is increased, 

the meter will tend to read full deflec- 

tion corresponding to maximum am- 

plitude of the current pulses. The 
meter pointer then moves back and 

forth from zero to some reading at 

nearly the frequency rate of the input 

signal. Capacitor C607 provides insur- 

ance against this meter fluctuation. 

This capacitor, in combination with 

resistor R612 and the d-ce resistance 

of the meter coils, comprises an R-C 

network, with the capacitor charging 

during each pulse period and discharg- 

ing during the period between pulses. 

This action produces a filtering or 

smoothing effect. 

Resistor R612 (EQUALIZER) is a 

variable resistor which can be varied 

from the front panel by means of a 
screw driver. This control balances 

the current flow of the visual and re- 

corder meters so that identical meter 

readings can be obtained. This is ac- 

complished by partial shunting of each 

meter by this control. 

Because no current flows in the cath- 

ode circuit with no signal input to the 

frequency meter (INPUT switch SC 
position), both meters read 0. With 

an input signal of a known frequency, 

such as a 60-cycle signal (INPUT 

switch at 60 ~ position), the cathode 

current can be adjusted, by means of 

the variable resistor R604 and poten- 

tiometers R614 and R613, until the 

meters read 380 bi-cycles (60 cycles). 

(a) Resistor R604 is an adjustable re- 

sistor with a movable tap that is 

adjusted when the frequency meter 

is originally calibrated and does not 

normally require any further ad- 

justment. 

(b) Potentiometer R614 (COARSE con- 

trol) is used to obtain an approxi- 

mate calibration. After this approx- 

imate calibration is obtained, poten- 

tiometer R613 (FINE control) is 

used for more precise calibration 

(par. 82). 



59. Power Supply in Frequency Meter 

The power supply in the frequency meter 

provides the heater voltages for the tubes and 
the d-c operating voltages for all circuits. The 

a-c input for this supply is obtained from the 

voltage regulator (par. 70) which insures a 

constant 115-volt a-c input voltage. One power 

transformer and two rectifiers are used in this 

power supply (fig. 77). 

a. Transformer T601 (fig. 77) has five sec- 

ondary windings: One winding furnishes 6.3 

volts a-c for the heaters of tubes V600, V605, 

V606, and V607. Two windings furnish 5 

volts a-c for the filaments of the rectifier tubes 

V601 and V602. Two remaining windings fur- 

nish 385 volts a-c and 125 volts a-c for the 

plates of the tubes V601 and V602, respectively. 

b. Rectifier tube V601, a tube type 5Y3GT/G 

full-wave, high-vacuum rectifier tube, func- 

tions as a conventional full-wave rectifier. 

(1) Choke coils L600 and L601 with ca- 

- pacitors C605 and C606 make up a 
two-section, choke-input filter which 

provides a plate supply voltage with 

good filtering and good regulation. 

(2) Resistor R603 and Tube V603, a tube 
type OD3/VR150 gas voltage-regulator 

tube, are connected across the output 

of the rectifier, V601. The combination 

holds the output voltage at +150 volts 

for any normal load current. Resistor 

R603 is a current limiting resistor 

whose value is varied by moving a 

sliding contact along the exposed wire 

of the resistor. 

c. Rectifier tube V602, tube type 5Y8GT/G, 

full-wave, high-vacuum tube, is used to form 
the negative bias voltage supply. 

(1) A single-section, capacitor-input filter, 

comprised of choke coil L602 and ca- 

pacitors C603 and C604, provides suf- 

ficient filtering and regulation of the 

output voltage. Additional regulation 

is furnished by the series combination 

of resistor R617 and another gas volt- 

age-regulator tube V604, a tube type 

OA3/VR75. 

(2) Resistors R615, R616, R618, and R619 

comprise a voltage dividing network 

across the output of the rectifier. Re- 

sistor R617 is an adjustable resistor 

with two movable taps along its body. 

One tap is used to permit adjustment 

of the regulation of the negative bias 

voltage supply. The other tap is used 

to permit adjustment of the negative 

bias on the center tap of the second- 

ary of transformer T600. 

60. Radiosonde Recorder RD-3C/FMQ-1 

a. The radiosonde recorder prints a record 

of the positions of the pointer on the recorder 

meter. The position of the indicator is deter- 

mined by the output current of the frequency 

meter. This current is proportional to the mod- 

ulation frequencies of the radiosonde transmit- 

ter. Thus, the prints on the recorder chart 

indicate the audio modulation frequencies. 

b. A light beam in the photoelectric scanning 

assembly (fig. 15) sweeps across the pointer of 

the recorder meter once during each cycle of 

operation (every 2 seconds) and produces a 

small electrical pulse, the time phase of which 

is dependent on the position of the pointer. The 

pulse is then amplified by the pre-amplifier lo- 

cated in the radiosonde recorder, and the ampli- 

fied pulse is used to develop a large surge of 

current in the output of Amplifier AM-7B/ 
FMQ-1. 

c. This large current surge passes through 

the coils of the tapper bar magnets, causing 

the printing mechanism to tap a dot on the 

recorder paper. The placement of this dot on 

the horizontal (X axis), of the paper gives an 

indication of the af measured by the frequency 

meter. In continuous operation, a pulse recurs 

every 2 seconds and causes the printing mecha- 

nism to tap a dot every 2 seconds. Even when 

the a-f input is constant, the dots are not super- 

imposed on each other because the recorder 

paper feeds at a constant speed of .4 inch per 

minute. The coordinates of the paper thus rep- 

resent time (Y axis) and audio frequencies 

(X axis). 

d. A rotating helix cylinder (fig. 39) lo- 

cated beneath the chart paper and tapper bar 

is synchronized to rotate at a ratio of 4:1 with 

the scanning assembly. When the scanning as- 

sembly passes the 0 position of the recorder 

meter, the helix simultaneously passes the 0 

position of the chart. 
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61. Recorder Meter 
a. As shown in the block diagram of figure 

19, the recorder meter is connected in series 

with the visual meter and the output current is 

divided between them by means of an equalizing 

control (R612) in the frequency meter. When 

this control is correctly adjusted, the pointer 

of the recorder meter moves through a 90° are 

and the pointer of the visual meter moves from 

0 to 100 bi-cycles as the a-f input to the fre- 

quency meter is varied from 0 to 200 cps. For 

example, if the a-f input to the frequency meter 

were 100 cps, the pointer of the visual meter 

would rest at 50 bi-cycles on the meter scale 

while the pointer of the recorder meter would 

rest midway between its 0° and 90° positions 

shown in figure 35. Or, if the a-f input were 

150 cps, the visual meter would indicate 75 

bi-cycles and the pointer of the recorder meter 

would rest in the position shown in figure 35. 

b. Electrically, the recorder meter is a stand- 

ard 500-ua d-c meter. Mechanically, however, it 

differs from the standard type of meter. The 

meter assembly is mounted in a circular cast 

iron case (fig. 36). This case has a concentric 

glass window on each side so that a beam of 

light can be projected through the case. 

n=—90=5, ea ea 

RECORDER METER RECORDER METER 

VISUAL METER 

A-F INPUT 100 CYCLES PER SECOND 

VISUAL METER 

A-F INPUT 150 CYCLES PER SECOND 

TM 2434-59 

Figure 35. Relationship of pointers of visual and re- 

corder meters with a-f inputs to the frequency meter 

of 100 and 150 eps. 

62. Scanning Assembly 
a. A main drive motor, (fig. 19) in combina- 

tion with a gear assembly, drives the light disk 

gear and the phototube disk gear continuously 
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at a speed of 1 revolution every 2 seconds. The 

two gears rotate in precise synchronism in the 

same direction and at the same speed. . 

b. Connected to the shaft of one gear is the 

exciter light disk. A lens assembly and a small 

lamp, which serves as a light source, are 

mounted on this disk. The lens assembly focuses 

the light into a narrow beam. and projects this 
beam onto one side of the stationary recorder 

meter case. As the exciter light disk rotates at 

its speed of 1 revolution every 2 seconds, the 

beam of light traces a circular path on one side 

of the meter case. This path of light is shown 

by the circle with dashed lines in figure 37. 

Note that as the light beam passes through each 

360° revolution, it sweeps in succession the 

following: 

(1) Tapered portion of the glass window. 

(2) Nontapered portion of the glass win- 

dow. 

(3) Metal side of the meter case. 

c. During operation, the rectangular shaped 

pointer of the meter rests at some position 

along the portion of the glass window, the exact 

position of the pointer depending on the a-f 

input frequency to the frequency meter. Thus, 

the beam of light passes by the pointer of the 

meter once during each revolution of the ex- 

citer light disk or once every 2 seconds. In 

passing the meter pointer, the beam of light is 

suddenly interrupted and, during this instant, 

no light passes through the glass windows of 

the meter case to the phototube, V400, tube 

type 921. 

d. The other gear, called the phototube disk 

gear, is used to rotate the phototube disk (fig. 
19). The phototube is attached to this disk in 

such a position that it is always directly op- 

posite the light source. During operation, the 

two gears, rotating in synchronism, turn the 

exciter light disk and phototube disk also in 

synchronism. The circle of revolution for the 

phototube has the same radius as the path of 

the light beam. Thus light will strike the photo- 
tube whenever the beam of light passes through 

the glass windows. During each 360° revolu- 
tion, the beam of light acts on the phototube as 
follows: 

(1) As the light beam passes through the 

tapered portion of the glass window, 

a gradually increasing amount of light 
strikes the phototube. 
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Figure 36. Recorder meter assembly. 

(2) As the light passes through the non- 63. Phototube 

tapered portion of the glass window, ; 

a constant amount of light strikes the a. Tube V400, tube 921, is a cartridge type, 
phototube except when the beam gas phototube. It consists of a cathode and an 

passes the pointer of the meter. (No anode but does not operate in the same way as 

light reaches the phototube when the 2 conventional diode tube. The phototube also 

beam strikes the pointer of the meter.) is constructed differently. 
(3) During the time that the beam is (1) In a conventional diode, the cathode 

striking the side of the metal case, no resembles a long, thin rod located at 
light reaches the phototube. the center of the tube, and the anode 

METER 90" ARC OF NEEDLE is usually a hollow tube placed outside 

POO TER oe TAPERED PORTION OF of, and coaxial to, the cathode. 

(2) In the phototube, on the other hand, 

the anode resembles a long, thin rod 

and is placed at the center of the tube. 

The cathode consists of a relatively 

Se NR ae large, semicircular cylinder placed so 

CRRCUUARSE STS that the anode lies at the axis of the 

cylinder. 

(3) The cathode of the diode requires heat 

to make it emit free electrons. The 
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Figure 37. Functional diagram of recorder meter. with a photo-sensitive material which 
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causes it to emit free electrons when 

a light strikes its surface. The anode 

of either tube, however, performs the 

same functions, namely, the attraction 

of free electrons emitted by the cath- 

ode when the anode has a potential 

more positive than the cathode. 

(4) The phototube is filled with an inert 

gas to increase its sensitivity. 

b. The number of electrons emitted by the 

cathode depends on the color and the quantity 

of the light which strikes the photo-sensitive 

surface of the cathode. 
(1) Variation of electron emission because 

of changes in the color of the light can 

be disregarded because, in the radio- 

sonde receptor, the color of the light 

is constant, being determined by the 

characteristics of the lamp used in the 

exciter light. 

(2) With an anode potential of 90 volts, 

the characteristics of the tube are such 

that the number of electrons leaving 

the cathode and reaching the anode 

vary in almost direct proportion to the 

amount of light which strikes the 

cathode of the tube. During operation 

of the photoelectric scanning assem- 

bly, the quantity of light which strikes 

the cathode is not constant, as ex- 

plained in paragraph 62d. Therefore, 

the number of electrons which leave 

the cathode varies in response to the 

amount of light which passes through 

the glass window of the recorder meter. 

64. Phototube Circuit 

The phototube circuit develops a voltage 

which varies in accordance with the amount of 
light which falls on the phototube. In other 
words, the phototube circuit converts light 

changes to voltage changes. 

a. The phototube circuit consists of tube 

V400, capacitor C402, and resistor R400 shown 

in figure 79. 
Note. Figure 79 is a composite, schematic diagram 

of the phototube, preamplifier, and amplifier circuits. 

Physically, the phototube, preamplifier, and tapper coils 

are located in the radiosonde recorder and, for this rea- 

son, are shown inside the dash-dot lines of the diagram. 

All other parts shown in this figure are located on the 

chassis of Amplifier AM—7B/FMQ-1. 

b. The phototube is connected in series with 
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resistor R400, the series combination of which 

is placed across a regulated, d-c potential of 

+90 volts. 

c. When a light strikes the cathode of the 

phototube, a minute current of about 1 or 2 

microamperes (ua) flows through the resistor 

and tube; the exact current is dependent on the 

amount of light striking the cathode. Because 

resistor R400 has a high resistance value, this 

small current develops a sizable voltage drop 

across the resistor. For example, if the current 

flow is 1 ua the voltage drop across the 3- 

megohm resistor is 8 volts. 

d. When no light strikes the cathode of the 

phototube, there is no electron flow through 

the resistor and tube. As a result, the tube 

acts as an infinitely high resistance and no 

voltage appears across resistor R400. 

e. Therefore, it can be seen that the voltage 

appearing across the resistor varies in propor- 

tion to the amount of light which falls on the 

cathode of the phototube. This voltage is then 

applied to the control grid of preamplifier tube 

V401. 

65. Preamplifier Circuit 

Tube V401 is a tube type 6J5 triode vacuum 

tube. Cathode bias is obtained by the voltage 

drop appearing across resistor R401 as a result 

of the flow of plate current through the resistor. 

a. The plate of the tube is connected to a 
regulated, d-c potential of +240 volts through 

the primary winding of transformer T200. The 

current which flows through this winding 

varies in response to the grid voltage. As a re- 

sult, this current varies in proportion to the 

amount of light which strikes the phototube. 

The amplitude of voltage developed across the 

winding, however, is dependent on the rate of 

change of the current. This fact is important in 
the operation of the equipment which is ex- 
plained in paragraph 64. 

b. Voltage changes across the primary wind- 

ing cause corresponding voltage changes across 

the secondary winding; the secondary voltage 

is applied to the control grid of thyratron tube 
V202. 

66. Amplifier AM—7B/FMQ-| 
(fig. 79) 

Tube V202, tube type 2050, is a thyratron (gas 



tetrode) tube. See paragraph 56 for general 

theory of thyratron tubes. 

a. With no voltage induced in the secondary 

of transformer T200, the d-c potential applied 

to the tube holds the tube beyond cut-off and 

no current flows through the tube nor through 

tapper coils L400 and L401 of the plate circuit. 

That is, the cathode of the tube is at ground or 

the zero reference potential, and 25 volts of 

negative grid bias voltage is applied to the grid 

of the tube. This bias voltage is obtained from 

the slider on variable resistor R204, which is 

connected across a regulated, d-c potential of 

75 volts. Because there is no current flow in the 

plate circuit, there is no voltage drop across 

resistor R202 of the tapper coils (L400 and 
L401) after capacitor C202 attains its charge. 

(C202 will charge through the voltage regu- 

lator tubes and R202 to a voltage of +3815 

volts.) The plate of the tube, therefore, is at a 

potential of +315 volts during this time. 

b. The characteristics of tube type 2050 are 

such that, with a plate potential of +315 volts, 

the firing point of the tube occurs when the grid 

voltage is approximately —4 volts. Once the 

tube has fired, the grid voltage loses control 

and current continues to flow until the plate 
voltage is reduced to below +8 volts (minimum 

plate potential permissable for conduction). 

c. The voltage developed in the phototube 

circuit as a result of the scanning of the light 
beam is as follows: 

(1) As the light beam moves steadily 

along the tapered portion of the glass 

window of the recorder meter, a grad- 

ually increasing amount of light 
strikes the cathode of the phototube. 

As a result, a gradually increasing 
positive voltage is developed at the 

grid of preamplifier tube V401. This 
grid voltage produces a gradually in- 

creasing flow of current through the 

primary winding of transformer 
T200. Because the voltage across the 

primary winding is proportional to 

the rate of current change, the pri- 

mary voltage is relatively low. Like- 

wise, the voltage induced in the sec- 

ondary winding of the transformer 

and at the grid of tube V202 is rel- 
atively low. This low voltage makes 

the grid of the tube more postive but 

(2 — 

(3) 

(4) 

not enough to cause the thyratron 

tube to fire and conduct current. Thus, 

during this travel of the light beam, 

the thyratron tube does not fire. 

Also, tube V202 does not fire as the 

beam of light sweeps through the 

nontapered portion of the glass win- 

dow up to the point where the beam 

strikes the rectangular pointer of the 

meter. While the light beam strikes 

the phototube with a constant illumi- 

nation, there is no change of current 

flow or voltage in the amplifying 

circuit. ; 

When the beam of light strikes the 

pointer of the meter, the light is sud- 

denly cut off from the phototube and 

the voltage at the grid of the pream- 

plifier tube suddenly falls to zero. As 

a result, there is a sudden decrease of 

plate current through the primary of 

transformer T200. This sudden change 

in current produces a large voltage 

across the primary and_ secondary 

windings and at the grid of the thyra- 

tron tube. However, the polarity of 

this voltage is such that the grid is 

driven more negative and this circuit 

remains inoperative. Thus, the beam 

of light, upon reaching the pointer of 

the meter, still produces no current 

in the tapper coils. 

As the beam of light leaves the pointer 

of the meter, light is suddenly re- 

turned to the phototube and the volt- 
age at the grid of the preamplifier 

tube suddenly rises from zero to a rela- 

tively high positive value. As a result, 

there is now a sudden increase of 

current through the primary winding 

of transformer T200 with a large 

voltage (proportional to the rate of 

change of current) instantaneously 

appearing across the primary and 

secondary windings and at the grid 
of the thyratron tube. 

(a) This voltage has a sufficient positive 
amplitude to overcome the fixed 
bias voltage on the grid, and the 

firing point for the tube (approxi- 

mately —4 volts) is reached. At this 

time, the gas in the tube ionizes and 
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begins to conduct current. This cur- 

rent, flowing through the plate cir- 

cuit of tube V202, energizes tapper 

coils L400 and L401 and causes the 

recorder to tap a print. 

(b) At the same instant that the gas 

ionizes, capacitor C202, which was 

previously charged to the same po- 

tential as the plate of tube V202 

(315 volts), rapidly discharges 

through the low-resistance path 

presented by the tapper coils in se- 

ries with the tube. (During con- 

duction, the cathode-to-plate re- 

sistance of the tube falls to an 

extremely low value while the re- 

sistance of the tube is extremely 

high during a period of noncon- 

ductance.) The discharge of the ca- 

pacitor lowers the plate potential 

of the tube to a value below that 

which is necessary to keep the gas 

ionized (below +8 volts), and the 

tube stops conducting. The tube 

then remains inoperative until an- 

other large postive voltage appears 

at its grid to overcome again the 

fixed negative bias voltage. The re- 

currence of such a postive voltage 

appears once during each 360° 

revolution of the scanning assem- 

bly, that is, at the instant the beam 

of light leaves the pointer of the 

meter. Therefore, the tapper coils 

are energized for only one brief 

period during each cycle of normal 

operation. 

67. Power Supply for Amplifier 
AM-7B/FMQ-| 

(fig. 79) 

a. Power transformer T201 and exciter lamp 

transformer T202 operate on 115 volts a-c sup- 

plied through Voltage Regulator CN-2A/ 

FMQ-1. The secondary of transformer T201 

has three windings. One winding produces 6.8 

volts a-c, reduced to 6.3 volts a-c by resistor 
R205, for the filaments of tubes V401 and 
V202. Another winding has 5 volts a-c for the 
filament of tube V203. The third winding is 
1,200 volts a-c, center-tapped to furnish 600 
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volts a-c on each plate of tube V203. The recti- 

fied voltage output of tube V2038, tube type 

5U4G, is a full-wave rectifier type, filtered by 

the network composed of capacitors C203 and 

C204 and filter choke L201. Four voltage-regu- 

lator tubes, V204, V205, and V206, and V207 

across the output of the filter network, func- 

tion both as voltage regulators and voltage 

dividers. The output of the power supply is 

tapped or divided as follows: 

(1) Plate of tube V204 tapped for +315 

volts. 

(2) Plate of tube V205 tapped for +240 

volts. 

(3) Plate of tube V206 tapped for +90 

volts. 

(4) Plate of V207 grounded. 

(5) Cathode of V207 tapped for —T75 

volts. Resistor R204 (an adjustable 

resistor, with a movable tap) across 

tube V207 is tapped to provide —25 

volts bias for tube V202. 

b. Transformer T202 has a secondary wind- 

ing which supplies 7 to 8 volts to power the 

exciter lamp in the lens assembly (fig. 39). 

68. Printing Mechanism 
(figs. 38 through 47) 

a. Each time current flows in the tapper 

coils, the magnet of each coil is energized, caus- 

ing the armature bar to be drawn upward. The 

upward movement of the armature bar forces 

the tapper bar rapidly downward, and a print 
is produced as the tapper bar strikes a type- 

writer ribbon against the recorder paper. This 

print is made at the point where the tapper bar - 

intersects the raised spiral ridge, or helix, on 

the rotating spiral drum assembly (figs. 39 

and 71). 

b. The armature bar is pivoted on ball bear- 

ings, and its motion is passed on to the tapper 

bar by the doglegs (figs. 44 and 45). When the 

magnets pull the armature bar up rapidly, the 

doglegs and tapper bar move downward, strik- 

ing the dogleg stops. The stops prevent further 

motion of the armature bar and the rear por- 
tion of the doglegs. But the tapper bar and 

front part of the doglegs continue downward 

because of their momentum and rotate about 
the dogleg pivots until the bar taps and makes 

a print. This latter motion stretches the dogleg 



springs which (after a tap) draw the tapper 

bar away from the paper. Thus, the tapper bar 

is provided with a snap action which improves 

the quality of the print. 

c. The helix is a spiral ridge (figs. 39 and 

71) which extends about 1/32 inch above the 
surface of the drum so that when the tapper 

bar strikes downward, an impression will be 

made only at the point where the ridge and 
tapper bar collide. At that point the ribbon will 

be pressed against the paper, making a dot. To 

insure that the helix is always in the correct 
position to produce a dot (which indicates the 

position of the pointer of the meter) on the 

recorder paper, the rotation of the spiral drum 

assembly is synchronized with the rotation of 

the phototube scanning assembly. To accom- 

plish this synchronization, a common drive mo- 
tor and set of gears are used. The helix, how- 

ever, rotates four times as fast as the phototube 

scanning assembly (par. 69). 

d. The main drive motor is a synchronous 

motor. A starting capacitor is placed in the 

circuit to make the motor start in the right 

direction. 

e. The print is made on graduated chart 

paper which is drawn past the tapper bar by 

the paper drive roll and the friction fingers 

at a uniform rate of .4 inch per minute. The 

paper feed is propelled by another synchronous 

motor which also uses a starting capacitor. 

There are 100 graduations across the paper 

at .1-inch intervals, each graduation represent- 

ing 1 bi-cycle. Also, the paper is graduated 

lengthwise at .4-inch intervals, each horizontal 

line representing one minute. There are 20 

yards of paper on one roll. 

f. The ribbon drive and its reverse mecha- 

nism is powered by a small induction motor. 

This motor is geared down to a slow speed for 

driving the main shaft drive gear. 

g. The whole printing mechanism is mounted 

on the rocker frame (fig. 41). By cam action, 

the rocker frame is rocked back and forth once 

during each revolution of the phototube scan- 

ning assembly. The purpose of this movement 

is to raise the ribbon and tapper bar away from 

the paper between taps so that the print can 

be seen. 

h. The pull-out arm moves the rocker frame, 

with its printing mechanism, away from the 

helix so that recorder paper can be installed. 

The recorder can be tilted forward for adjust- 

ment purpose. 

69. Over-all Functioning of Radiosonde 
Recorder 

Figures 46 and 47 are composite drawings 

which simplify the relationship of various parts 

and voltages in the radiosonde recorder. 

a. In figure 46, it is assumed that the a-f 

signal input to the frequency meter is 150 cps. 

(1) Under this condition, the pointer of 

the visual meter on the frequency 

meter will register 75 bi-cycles (fig. 

46). 

(2) Likewise, one edge of the pointer of 

the recorder meter will rest at an 

angle of 67.5°, when 0° represents 

0 bi-cycle and 90° represents 100 bi- 

cycles (fig. 46). 

(3) The beam of light, in making its 

clockwise excursions, traces the path 

shown by the dotted lines in C of 

figure 46. As the beam of light passes 

the 0° position of the meter pointer, 

maximum light reaches the phototube 

(beam of light in nontapered portion 

of glass window), and maximum volt- 

age is generated in the phototube cir- 

cuit (D of fig. 46). This voltage then 

remains constant at this high level as 

the beam passes through the window 

until it strikes the pointer of the 

meter. As it sweeps by the pointer, 

light is suddenly shut off and then 

just as suddenly returned to the photo- 

tube. As a result, the phototube circuit 

voltage suddenly falls to zero and then 
suddenly returns to its maximum value 

(fig. 46). As explained previously, the 

tapper bar magnets are energized only 

when the light leaves the pointer of 

the recorder meter. Therefore, at this 

time, the tapper bar strikes down and 

makes a dot on the recorder paper. 

(4) The position of the rotating helix 
when the tapper bar operates is 

shown in E of figure 46. Note that 

the point on the helix which coincides 

with the tapper bar will make the 

print at 75 divisions on the recorder 

paper (F of fig. 46). Thus, if the 

a-f input to the frequency meter is 
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P = RIBBON MOTOR ARMATURE BAR “TAPPER COIL 
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Figure 38. Radiosonde Recorder RD-3C/FMQ-1, 

rear view. 
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DISK ; 
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_ SPIRAL DRUM 
ASSEMBLY 

CONTACT BRUSH | ee SPIRAL RIDGE 

BRUSH BLOCK 

Figure 39. Scanning assembly. 

held constant at 150 cps, the recorder In making this revolution, the helix 

will print every two seconds and pro- is synchronized with the scanning as- 

duce a print on the recorder paper at sembly so that it is always in the cor- 

75 divisions to correspond to the rect position to record the position of 

75-bi-cycle (67.5°) position of the the pointer on the meter. 
meter pointer. The paper feed con- (6) As the beam of light passes out of 
stantly moves the paper past the tap- the glass window and continues its 

per bar at a rate of .4 inch per minute clockwise rotation, it passes in suc- 

cession the 90° to 180°, 180° to 270° so that an average of 30 prints, placed 
and 270° to 360° (0°) arcs, as shown one under the other, will appear every 

Tn in C of figure 46. During each of these 

ares, the helix makes another com- 

(5) The beam of light, in sweeping from plete revolution, however, because the 
the 0° to 90° positions, requires an tapper bar is not normally actuated 
elapsed time of .5 second (360° equals during this time, no print is made 

2 seconds). The rotation of the helix on the paper. Thus, the helix makes 
is synchronized with the rotation of four revolutions for each revolution 

the phototube scanning assembly so of the phototube scanning assembly. 

that the helix makes one complete rev- Only during the 0° to 90° arc is the 
olution during this .5 second period. tapper bar actuated and a print made. 
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Figure 40. Preamplifier. 
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Figure 42. Radiosonde Recorder RD-8C/FMQ-1, 

left front view. 
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Figure 43. Radiosonde Recorder RD-8C/FMQ-1, right front view. 
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Figure 44. Radiosonde Recorder RD-8C/FMQ-1, sketch of adjustment locations. 



b. In figure 47, another composite diagram 

is shown. In this figure, an input frequency 

of 100 cps has been assumed (A of fig. 47). 

Note that the pointer of the meter (C of fig. 

47) rests at the 45° angle in the path of the 

light beam, causing the phototube voltage (D of 

fig. 47) to appear earlier in the cycle. Also, 

note that the tapper bar is actuated at a cor- 

respondingly earlier time to produce a print 

at 50 divisions on the paper (F of fig. 47), the 

helix having been rotated to the position shown 

in E of figure 47 at this instant. 

70. Voltage Regulator CN—2A/FMQ-|I 
(figs. 48 and 78) 

The voltage regulator (fig. 48) furnishes a 

practically constant a-c output voltage for the 

frequency meter and amplifier even though the 

power a-c voltage input to the voltage regu- 

lator varies over wide limits. 

a. The transformer assembly, T302, consists 

of two transformers, A and B, assembled and 

connected within a hermetically sealed case. 

The primaries of these transformers are con- 

: | 
50 100 '90 200 A-F INPUT oO 

A pombe FREQUENCY IN CYCLES PER SEC 

SO. 297 aye tO0) VISUAL METER 

FREQUENCY IN BI-CYCLES PER SEC 

CONCENTRIC GLASS 
WINDOW 

RECORDER METER 

0.5 SEG 

RECTANGULAR 
POINTER OF METER 

PATH TRACED BY 
LIGHT BEAM 

po—_ 0.5 SEC——__ > 

D VOLTAGE OF PHOTOTUBE CIRCUIT 
O VOLTS=-—— 

TAPPER BAR 

HELIX ON ROTATING SPIRAL DRUM 

TM 2434-64 

Figure 46. Functional diagram of radiosonde recorder 

operation, a-f input 150 cps. 

72 

FLANGE 
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-PIVOT SCREW 

BEARING SHOULDER 

—— POGEES 

TAPPER BAR 

TM 2434-63 

Figure 45. Detailed sketch of dogleg joints. 

nected in series across the a-c input voltage 

and the secondaries are connected in series 

opposition. Most of the output voltage is con- 

tributed by the secondary of transformer B. 

b. When the a-c voltage input increases in 

amplitude, the secondary of transformer B con- 

tributes less to the output voltage although the 

two secondary voltages add (in opposition) to 

A-F INPUT 
A oA Be 0 (FREQUENCY IN CYCLES PER SEC) 

VISUAL METER ° 25 50 75 100 

8 (FREQUENCY IN BI-CYCLES PER SEC) 

CONCENTRIC GLASS 
INDOW 

C RECORDER METER 

0.5 SEG O.5SEC 

RECTANGULAR POINTER 
OF METER 

PATH TRACED BY 
LIGHT BEAM 

|e ORY | 

TAPPER BAR 

HELIX ON ROTATING SPIRAL DRUM 

0 20 40| 60 80 100 RECORDER DIVISIONS 

RECORDER PAPER 

| TM 2434-65 

Figure 47. Functional diagram of radiosonde recorder 

operation, a-f input 100 eps. 
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produce practically the original output voltage. 

If, on the other hand, the a-c voltage input de- 

creases, the secondary of transformer B con- 
tributes more to the output voltage, with the 

two secondary voltages adding to maintain the 

original output voltage. 

c. Capacitor C302 resonates to some extent 

with the primary winding of transformer A, 

thereby improving the regulation and wave- 

shape of the output voltage. 

d. Figure 49 shows the regulation provided 

for various input frequencies. Note that the 

regulation depends to a great extent on the 

maintenance of a stable input power line fre- 

quency. 
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Figure 49. Voltage Regulator CN-2A/FMQ-1, 
frequency voltage regulation curves. 



CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 
Note. This chapter contains information for field maintenance. The amount of repair that can be performed 

by units having field maintenace responsibility is limited only by the tools and test equipment available, and by 

the skill of the repairman. 

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing the equipment, be extremely careful; high voltage is present. Al- 

- ways turn off the power before making resistance checks in the equipment. Keep one hand in your 

pocket when measuring socket voltages. Before touching any part of the equipment after the 

voltage is shut off, short the part to ground. 

71. Trouble-Shooting Procedures 

a. SECTIONALIZATION AND LOCALIZATION. The 

first step in servicing a defective radio set is 

to sectionalize the fault. Sectionalization means 
tracing the fault to the major component or 

circuit responsible for the abnormal operation 

of the set. The second step is to localize the 

fault. Localization means tracing the fault to 

the defective part responsible for the abnormal 

condition. Some faults such as burned-out re- 

sistors, r-f arcing, and shorted transformers 
often can be located by sight, smell, and hear- 

ing. The majority of faults, however, must be 

localized by checking voltage and resistance. 

b. TESTS. The tests listed below aid in isolat- 

ing the source of trouble. Remember that the 

servicing procedure should cause no further 

damage to the radio set. First, trouble should 

be localized to a single stage or circuit; then 

the trouble may be isolated within that stage 
or circuit by appropriate voltage, resistance, 

and continuity measurements. 

(1) Visual inspection. Through this in- 

spection alone, the repairman fre- 

quently discovers the trouble or de- 

termines the stage in which the trouble 

exists. This inspection is valuable in 

order to avoid additional damage 

which might occur through improper 

servicing methods and to forestall 

future failures. 

Operational test. The operational tests 

(pars. 81 through 87) are important 

because they frequently indicate the 

general location of trouble. In many 

instances the information gained will 

indicate the exact nature of the fault. 

(2 — 

In order for this information to be 

fully utilized, all symptoms must be 

interpreted in relation to one another. 

(3) Trouble-shooting chart. The trouble 

symptoms listed in this chart (par. 

73) will aid in localizing trouble. 

(4) Intermittents. In all these tests the 

possibility of intermittents should not 

be overlooked. This type of trouble 

may appear when the set is tapped 

or jarred. Look for loose connections ; 

it is possible that the trouble is not 

in the set itself but in the installa- 

tion, such as cord connections, etc. 

c. VOLTAGE MEASUREMENTS. Voltage meas- 

urements are an almost indispensable aid to 

the repairman, because most troubles either 

result from abnormal voltages or produce ab- 

normal voltages. Voltage measurements are 

always made between two points in a circuit, 

and the circuit need not be interrupted. Com- 

plete information on normal operation voltages 

is given in this section. 

(1) Unless otherwise specified, voltages 

are measured between the indicated 

points and ground. 

(2) Always begin the measurements by 

setting the voltmeter on the highest 

range in order that the voltmeter will 

not be overloaded. Then, if necessary, 

set the voltmeter to a lower range. 

(3) In checking cathode voltage, remem- 

ber that a reading can be obtained 

when the cathode resistor is actually 

open; the resistance of the meter may 

act as a cathode resistor. Thus the 

cathode voltage may be approximately 
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normal only as long as the voltmeter 

is connected between cathode and 

ground. An abnormally high plate 

voltage may indicate an open cathode 

resistor. 

72. Test Equipment 

Equipment issued for use in installing, re- 

TO PLATE TO PLATE 
V605,884 V606, 884 

Af a atat 10 A c608 REIG Peteetes 
.039 UF ROS R606 .039 

V607 

R612 

EQUALIZER 

VISUAL 
METER 
M600 

RECORDER 
METER 

TM 2434-56 

Figure 50. Visual and recorder meter circuit, simplified 

pairing, and calibrating Radiosonde Receptor 

AN/FMQ-2 includes the following. 

a. Tool Equipment TK-17/FMQ-1. 

b. Test Unit I-176 or Multimeter TS-—352/0U. 

c. Headset HS-33-( ), complete with Cord 

CD-307. . 

d. Frequency Standard TS-65 ( )/FMQ-1. 

Expendable Hardware Items MK—27/ 

FMQ-1. 

f. Signal Generator TS—497/URR. 

g. Output Meter TS-—585/U. 

h 

1. 

< 

. Oscilloscope TS—384/AP 

Electronic Multimeter TS—505/U. 

73. Trouble-Shooting Chart 

The following chart is supplied as an aid in 

locating trouble in the amplifier, the radiosonde 

receiver, and the frequency meter components 

of the radiosonde receptor. This chart lists the 

symptoms which the repairman observes, either 

visually or audibly, while making a few simple 

tests. Once the trouble has been localized to 

a stage or circuit, a tube check and voltage 

and resistance measurements of this stage or 

circuit should ordinarily be sufficient to isolate 

the defective part. Normal voltage and resist- 

ance measurements are given in figures 52, 538, 

and 54. Figures 57 through 66 show location 

of parts and components of these major com- 

ponents of the radiosonde receptor, figure 76 

indicates the actual physical location of the 

components connected on the terminal boards 

of the radiosonde receiver, and figure 80 gives 

schematic. the practical wiring diagram for the receiver. 

Symptom Probable trouble Correction 

1. No noise or signal heard 1. Radiosonde receiver not operat- 1. Trouble shoot receiver. 

from speaker. ing properly. 

2. Noise is heard but no 2. a. Antenna system not functioning 2. a. Check and replace antennas that 

signal. properly. are cracked, bent, or corroded. 

b. Bad connections between anten- b. Check and replace all bad or 

na and receiver. 

c. R-f stage of receiver not op- 

erating. 
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cracked connections between 

antennas and receivers. 

c. Check tubes V101 through V104. 

Replace these tubes if faulty. 

Check socket voltages and re- 

sistances (fig. 53). Trace fault 

back to origin. 



Symptom 

Note. Make sure that source of 

signal, namely the radiosonde, is 

functioning properly. Also check to 

see if receiver is tuned to proper 

frequency. 

38. No indication (visual 

meter) of modulated 

signal in Frequency Me- 

ter TS-29B/FMQ-1. 

4. Frequency meter indica- 

tion is steady but incor- 

rect. 

5. Frequency meter indica- 

tion is not steady, but 

good signal received in 

speaker. 

6. Pilot light 1101 does not 

light with S101 in its 

ON position. 

7, At LIM. TEST jack J103, 

objectionable noise re- 

ceived. 

Probable trouble 

3. a. If the INPUT switch is turned 

% 

to the 60 ~ position and no in- 

dication is received on the 

visual meter, the frequency 

meter is not functioning cor- 

rectly. 

b. If an indication is observed 

when the INPUT switch is 

turned to the 60 ~ position, 

the output circuit of receiver 

is functioning improperly. (If 

Radio Set SCR—658 is used to 

receive instead of Radiosonde 

Receiver R-228/FMQ-2, Ra- 
dio Set SCR-658 is not func- 

tioning properly.) 

a. Frequency meter not function- 

ing. 

b. Output circuit of receiver (or 

Radio Set SCR-658) not func- 
tioning properly. 

c. Alinement may be required. 

Frequency meter is not function- 

ing properly. 

. Open fuses F101 and F102. 

. A-c power cord is open. 

. Plug P101 defective. 

. Jack J102 defective. 

. POWER switch $101 defective. 

. Power transformer T102 defec- 

tive. 

. Noisy V101, V102, or V103. 

. Defective antenna connections. 

Correction 

3. a. Check and replace all faulty 

tubes in Frequency Meter TS- 

29B/FMQ-1. 

Check socket voltages and re- 

sistances (fig 52). Localize 

trouble. 

b. Check and replace all bad tubes 

V110 through V113. 
Check socket voltages and re- 

sistances (fig. 52). Localize 

trouble. 

4. a. Refer to step 3 above. 

b. Refer to step 3 above. 

c. Refer to section III, chapter 5, 

for alinement procedure. 

5. Refer to step 3 above. 

. Replace F101 and/or F102. 

. Replace a-c power cord if found 

open. 

. Replace plug P101. 

. Replace jack J102. 

. Replace S101. 

. Replace T102. 

. Replace V101, V102, or V103, 
if found noisy. 

. Replace defective connections. 
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Symptom 

8. At LIM. TEST jack J103, 

background noise is re- 

ceived but no signal. 

9. At LIM. TEST jack J103, 

low or no background 

noise or signal received. 

10. At the DISC. TEST jack 

J104, no audio signal 

received. 

11. At the DISC. TEST jack 

J104, distortion exists 

as indicated by incor- 

rect output waveform. 

12. At the Ist AUDIO TEST 
jack J105 no signal re- 

ceived. 

13. At AUDIO MONITOR 

jack J106, no signal is 

received. 

14. No speaker output. 
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10. 

iL 

12. 

13. 

14, 

Probable trouble 

a. Defective tubes V101, V102, 

V1038, and V104. 

b. Oscillator needs alinement. 

a. Defective tubes V101 through 

V109. 

b. I-f needs alinement. 

c. R-F GAIN control R139 defec- 

tive. 

d. Components of r-f and i-f cir- 

cuits defective. 

a. Defective tubes V110 and V111. 

b. Defective components of limiter 

and discriminator circuits. 

c. Z107 assembly needs alinement. 

Z107 assembly out of alinement. 

a. Defective tube V112. 

b. Defective components of Ist 

audio stage. 

a. Defective V112 and V113. 

b. Defective components of clipper 

and shaper circuits. 

a. Defective V114. 

b. Defective speaker volume control 

R157. 

10. 

WA: 

12. 

13. 

14. 

Correction 

a. Replace V101, V102, V103, and 
V104. 

b. Aline oscillator in accordance 

with paragraph 87. 

a. Replace any defective tube or 

tubes V101 through V109. 

b. Aline i-f according to instruc- 

tions in paragraph 85. 

c. Replace control R139. 

d. Check components of r-f and i-f 

circuits. 

Use voltage and resistance dia- 

gram (fig. 53). 

a. Replace tube V110 or V111, or 

both. 

b. Check circuit operation and com- 

ponents, using socket voltages 

and resistance diagram (fig. 

53). 

c. Aline Z107 assembly in accord- 

ance with paragraph 84. 

Aline Z107 assembly, refer to para- 

graph 84. 

a. Replace tube V112. 

b. Trouble shoot 1st audio circuit. 

Check socket voltage and re- 

sistance diagram (fig. 53). 

a. Replace V112 or V118, or both. 

b. Trouble shoot clipper and shaper 

circuits. Check socket voltages 

and resistance diagram (fig. 

538). 

a. Replace tube V114. 

b. Replace speaker volume control 

R157. 



Symptom 

§ 

15. No image on screen of 

oscilloscope V117. 

16. No vertical deflection on 

oscilloscope. 

17. No horizontal deflection of 

oscilloscope. 

18. No focusing. 

16. 

ENS 

18. 

Probable trouble 

- Open resistor R158. 

. Open or defective transformer 

T101. 

. Defective tubes V117 and V119. 

. Defective components of oscillo- 

scope and oscilloscope rectifier 

stages. 

Incorrect settings of positioning 

controls R170 and R171. 

. Incorrect voltages at pins 1 and 

6 of V116. 

. Open or defective intensity con- 

trol R175. 

. Defective tube V116. 

. Defective components of vertical 

amplifier circuit. 

. Defective tubes V115 and V116. 

. Defective circuit components of 

time base generator and hori- 

zontal amplifier circuits. 

Defective resistors R175 through 

iss: 

Correction 

c. Replace resistor R158. 

d. Replace transformer T101. 

15. a. Replace tubes V117 or V119, or 
both. 

b. Trouble shoot these stages, us- 

ing socket voltage and resist- 

ance diagram, figure 53. 

c. Correct the settings of controls 

R70 and Rivas 

d. Check voltages, refer to dia- 

gram on figure 58. 

e. Replace intensity control R175. 

16. a. Replace tube V116. 

b. Trouble shoot circuit. Check 

socket voltages and resistances 

Cigale 

17. a. Replace tube V115 or V116, or 

both. 

b. Trouble shoot these circuits. 

Check socket voltages and re- 

sistances (fig. 53). 

18. Replace any defective resistors 

R175 through R178. 

74. Trouble-Shooting Radiosonde Recorder 

a. RECORDER NOT PRINTING. If the recorder 

is not printing, although the frequency meter 

is properly indicating the modulation frequency 

of the transmitted signal, the trouble may be 

sectionalized as follows: 

(1) 

(2) 

(3) 

(4) 

Leave the MASTER ON-OFF switch 

ON. 

Turn the 

switch OFF. 

Remove the front cover plate from 

the meter and scanning assembly sec- 

tion. Then rotate the phototube disk 

by hand until the phototube is at the 
front of the recorder. 

With the RECORDER ON-OFF 

switch OFF, place the thumb on the 

RECORDER ON-OFF 

contact at one end of the phototube 

socket and the index finger on the 

contact at the other end of this socket. 

Then remove the thumb and finger 

from this position. 

(a) If the tapper bar operates as the 

contacts are touched, all compo- 

nents from the phototube socket 

through the preamplifier and ampli- 

fier to the tapper coils are function- 

ing. Therefore, the trouble is caused 

by the light assembly or by poor 

alinement. If this is so, see (5) 

below. 

(b) If, on the other hand, the tapper bar 

does not function, and the tapper 

bar armature has sufficient clear- 

ance from the tapper coils, check 
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or replace all tubes in the preampli- 

fier and amplifier circuits. The volt- 

age regulator tubes normally oper- 

ate with a distinctive glow; thyra- 

tron tube 2050 should be checked 

by replacement. If the tubes are 

not at fault, remove, check, and 

clean the phototube disk, commu- 

tator rings, and brushes for dirt 

or excessive wear. If normal oper- 

ation of the recorder is still not 

obtained, the preamplifier or am- 

plifier circuits are at fault ((6) 

below). 

(5) If, in the test in (4) above, the tap- 

per bar operates, check the phototube 

by using a focused light or flashlight. 

Flash the light on and off with the 

beam aimed at the phototube. 

(a) If the tapper bar operates as a re- 

sult of this test, the trouble is in the 

exciter lamp assembly. If so, check 

to see whether the optical system is 

properly focused. Clean the record- 

er meter glass if the glass is dirty. 

(b) If, on the other hand, the tapper bar 

does not operate when the flashlight 

test is made, replace the phototube. 

(When replacing the phototube, ob- 

serve correct polarity.) 

(6) To determine whether the trouble is 

in the preamplifier or in the amplifier 

circuits ((4)(b) above), make the 

following check: 

(a) Set the voltage range of the test 

voltohmmeter to the 250-volt posi- 

tion. Connect the negative test lead 

of the meter to the chassis and con- 

nect the positive lead to terminal 

No. 3 on the d-c terminal strip. 

A reading of 240 volts, represent- 

ing the plate potential of the pre- 

amplifier tube, should be obtained. 

(b) If large fluctuations or instability of 

plate voltage is indicated by the 

voltohmmeter and it is known that 

good voltage regulator tubes are in 

use, the trouble may be overcome 

by replacing audio transformer 

T-200. A faulty transformer is the 

cause of intermittent or erratic 

operation of the recorder or print- 

ing mechanism. 

(c) If only a slight movement of the 
meter occurs during the measure- 
ment of this plate voltage with the 
RECORDER ON-OFF switch ON 

and if the movement occurs at the 

scanning rate (once every 2 sec- 

onds), the pulse produced by the 

phototube circuit is being amplified 

by the preamplifier. Therefore, the 

trouble is sectionalized to the am- 

plifier or tapper coils. 

b. ERRATIC OPERATION OF TAPPER BAR. Er- 
ratic operation of the tapper bar may be local- 

ized by using the method of analysis given in 

a(6) above. That is, the cause of the erratic 

operation of the tapper bar may be localized 
by observing the movement of the voltohm- 

meter needle. Frequently this defect is caused 

by an incorrect bias voltage for tube 2050 

(V202). This voltage is obtained from a tap 

on resistor R204. 

c. PAPER FEED DIFFICULTY. 

(1) If, during operation of the recorder, 

the paper does not feed out straight, 

the cause is probably either misaline- 

ment or a change in spring tension 

of the friction finger rod assembly. 

When correction of misalinement does 

not rectify the trouble, a temporary 

repair can be made by inserting small 

props between the paper chute and on 

top of each of the two motors; one 

motor is mounted on each side of the 

recorder. A new friction rod assembly 

should be installed for permanent re- 

pair. 

Caution: Do not allow the rear edge 
of the paper chute to touch or rub 

against the paper drive roll. 
Note. A calibration check is required fol- 

lowing any maintenance or readjustments of 

the recording system. See Section III, chap- 

ter 5, for adjustment and calibration pro- 
cedures. 

(2) The gathering of the paper under the 

paper drive roll has been eliminated 

by a new design of the paper drive 

roll and the paper chute. Three fingers 

on the chute extend into grooves in 

the roll, thereby eliminating gather- 



ing. Both new parts constitute an 

assembly which must be installed as 

such when either part is replaced. 

75. Trouble Shooting Voltage Regulator 
CN-2A/FMQ-| 

Voltage Regulator CN-2A/FMQ-1 seldom 

fails in service. If, however, it is necessary or 
desirable to check its operation, use the fol- 

lowing procedures: 

a. The output voltage of the regulator should 

be 115 volts when the input voltage is between 

95 and 180 volts at a frequency of 60 cps (fig. 

49). If the voltage regulator fails to produce 

a satisfactory output, check the input voltage. 

It should be between 105 and 125 volts at a 

frequency of 60 cps +2 cps. 

b. If the input voltage and frequency are 

normal, disconnect the unit from the power 

source and check the transformer windings for 

open or short circuits (fig. 51). 

v602 
5Y3GT/G 

KEY TO SYMBOLS 
V ---VOLTS DC UNLESS 

OTHERWISE NOTED. 
fi---OHMS. 
F ---FILAMENT. 
Gi---CONTROL GRID. 
H---HEATER. 
K - - -CATHODE. ans 
P =~ -PLATE. (Nore F) 
SHLD-SHIELD. 
OC---INFINITY 

p 130 V.A.C. 

380 V.A.C. 

MEASUREMENT NOTES 
1. ALL VOLTAGE MEASUREMENTS MADE BETWEEN PIN AND 
GROUND +10%. 

2.ALL VOLTAGES MEASURED WITH A VOLTMETER HAVING 
5,000 OHMS PER VOLT. 

OHMMETER CONNECTOR TO EITHER TERMINAL 

OF LARGE CAPACITOR C302 AND ANY OTHER 
TERMINAL EXCEPT ADJACENT CAPACITOR 

TERMINAL WILL SHOW COMPLETE CIRCUIT. 
DISCHARGE CAPACITOR BY SHORTING 

BEFORE TOUCHING. 

VOLTAGE REGULATOR 
CONTINUITY CHECK 

TM 2434-34 

Figure 51. Voltage Regulator CN-2A/FMQ-1 

continuity check. 

REAR 

V605 2 (NOTE c) 

IS V.A.C. H— 5V.A.C 3.15 V.A.C. H 

130 V.A.C. Pp 

Pp 5 3.15 VAC, p8OV 
5.3 KN Ale g® cn A 

were) = V603 Wore) VEO6 
003/VRI50 

Pp 
Pp 
cn 
(NOTE 8) V604 

0A3/VR75 

3.ALL RESISTANCES MEASURED WITH RESPECT TO GROUND. 
4.ALL TUBES IN PLACE. 
5. VOLTAGE MEASUREMENTS: 

A. FREQUENCY METER CONNECTED TO A.C. LINE AND POWER 
SWITCH ON. : 

B.INPUT SWITCH AT 60%. 
6. RESISTANCE MEASUREMENTS: 
A.FREQUENCY METER DISCONNECTED FROM A.C. LINE. 

FRONT 
BOTTOM VIEW 

SPECIAL NOTES: A. -45 VOLTS, VTVM, TUBE DEIONIZED. | VOLT, 
5,000-OHMS-PER-VOLT METER, TUBE DEIONIZED. 

D. -4 VOLTS, VTVM, -2.5 VOLTS, 5,000-OHMS- 
PER-VOLT METER. 

B. +75 VOLTS, 6884S FIRING. I50 VOLTS, 884 
DEIONIZED. +15 VOLTS, 884 IONIZED. 

—. DEPENDS ON SETTING OF R604, R6I3, R6I4. 

C. +1.8 VOLTS, 8684'S FIRING. 0 VOLTS, 884'S 
NOT FIRING. 

F, FILAMENT READINGS MAY BE FOUND REVERSED. 

TM 2434-35 

Figure 52. Frequency Meter TS-29B/FMQ-1, normal tube socket voltage and resistance measurements. 
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Section Il. 

76. Replacement of Parts 

a. Each component unit of the radiosonde 

receptor can be removed by following in re- 

verse the assembly instructions given in para- 

graph 10. All electrical connections to the com- 

ponents should, of course, be disconnected be- 

fore taking the component unit out of the 

receptor. 

b. Most of the parts in Radiosonde Recep- 

tor AN/FMQ-2 are readily accessible and may 

be replaced if found to be faulty. In all cases, 

mark or tag the wires connected to the faulty 

part before making the replacement. 

c. To gain access to the under side of the 

r-f unit, it is necessary to remove the r-f unit 

compartment from the radiosonde receiver 

chassis. 

REPAIRS 

(1) 

(2) 

(3) 

POINT A 

Loosen the Bristo set screws on the 

couplings fastened to the MAIN 
TUNING capacitor shaft and the 

ANT. control shaft and slide the 

couplings away from the front panel. 

Remove all screws on the under side 

of the receiver which secure the com- 

partment of the receiver chassis. See 

figure 67 for location of screws. 

After the screws are removed, the 

r-f compartment can be lifted off the 

receiver chassis. A little upward pres- 

sure is required to free the grounding 

fingers, on the under side of the r-f 

compartment, from the corresponding 

engagement fingers on the receiver 
chassis. 

Tre 

LOCAL 
OSCILLATOR 

Figure 55. R-f unit, radiosonde receiver, top view. 
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d. To remove the oscillator variable capacitor 

assembly, C108C (figs. 66 and 70), it is first 

necessary to remove the r-f unit compartment 

from the receiver chassis as outlined in c¢ 
above. After this is accomplished, proceed as 
follows: 

(1) Remove the cover of the r-f compart- 

ment. 

(2) Viewing the r-f unit from the top 

(fig. 55), remove the local oscillator 

tube, V—104. 

(3) Remove the two nuts located on either 

side of the local oscillator tube, V—104, 

at points A and B shown in figure 55. 

(4) Remove the screw located at point C. 

(5) Viewing the r-f unit from the bottom 

(fig. 56), remove the metal wrap- 

around of the compartment by taking 

out all screws on the outside surface. 

(6) Remove the coupling on the capacitor 
assembly. 

(7) Unsolder resistor R108 at point A 

(fig. 56). 

(8) Unsolder the brown wire connected 

at point B (fig. 56). 

(9) Loosen the two set screws located on 

the hub of the assembly. 

(10) Lift the oscillator assembly C103C 

out of the compartment. 

(11) Replacement of the assembly can be 

accomplished by following in reverse 

the above instructions. However, it is 

extremely important that the ceramic 
rotor shaft in the r-f amplifier sec- 

tion of the maintenance capacitor is 

correctly alined with the rotor in the 

oscillator assembly, C103C. Correct 

alinement procedure is given in para- 

graph 86. 

77. Fuse Replacement 

a. To replace the fuses located at the rear 

of the radiosonde receiver chassis, turn the 

knurled plastic caps of the fuse holder about 

one-quarter turn in the direction indicated on 

the caps. Remove the fuse holder and take the 

old fuse out of its socket in the fuse holder. 

Place a new fuse in the socket and then re- 

place the fuse holder into position in the re- 

Figure 56. R-f unit, radiosonde receiver, bottom view. 
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Figure 63. Amplifier AM-7B/FMQ-1, rear view, location of parts. 
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Figure 64. Amplifier AM-7B/FMQ-1, bottom view, location of parts. 
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NOTES: |.REMOVE 10 SCREWS AT POINTS A. 

Figure 67. Radiosonde Receiver R-228/FMQ-2, 

2. UNSOLDER 4.CONNECTIONS AT POINTS 8. 

bottom view, removal of r-f unit. 

ceiver chassis. Turn the knurled caps about 

one-quarter turn in the direction opposite to 

that shown on the caps. 

b. To replace the fuse located at the rear 
of the amplifier and frequency meter chassis, 
insert a screw driver into the slot in the cap 
of the fuse holder. Turn the screw driver about 
one-quarter turn counterclockwise. Remove the 
fuse holder and take the old fuse out of its 

socket in the fuse holder. Place a new fuse in 

the socket and then replace the fuse holder 
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into position in the respective chassis. Turn the 

fuse holder about one-quarter turn in a clock- 

wise direction until it appears to be in position 

tightly. 

78. Tube Replacement 

a. To remove the miniature type tubes found 

in the radiosonde receiver component, a special 

tube puller, packed in the equipment spare 
parts box, is used. Great care must be taken 



when replacing miniature tubes so as not to 

bend the tube pins.. 

b. To replace the oscilloscope tube in the 
radiosonde receiver proceed as follows: 

(1) Loosen the clamp about the base of 

the tube. 
(2) Remove the celluloid graph screen at 

the face of the tube by prying up the 

two fingers holding the graph screen 

in place. The tips of these fingers are 

set in niches on the inside of the 

oscillograph light shield. 

(3) Remove the tube through the opening 
in the front panel of the radiosonde 

receiver by pressing forward on the 

key of the tube socket until the tube 

is released. 
(4) The insertion of the new oscillograph 

tube is accomplished by reversing the 

order of the above steps. 

c. To replace the type 2C40 tubes in the 

r-f unit proceed as follows: 

(1) Loosen the 3/16-inch hex nut that 

grips the heater strap connected to 

pin 7 of the tube. A 3/16-inch open- 
end wrench is needed for this opera- 

tion. 

(2) Grasp the socket of the tube and pull 

upward to free the tube. 

(3) Plug the new tube into position and 

tighten the 3/16-inch nut sufficiently 
to insure good electrical contact for 

the heater. Do so, however, without 

exerting too much pressure in order 

to avoid the possibility of breaking 

the screw. 
d. To remove rectifier tube 5U4G, V120, in 

the radiosonde receiver, release the safety 

clamp around the base of the tube, before pull- 

ing the tube out of its socket. Make sure that 

the safety clamp is tightened after the new 

tube has been placed back into the socket. 

79. Basic Adjustment of Recorder 

The following adjustments should be made 

when the equipment is first assembled, or when 

major repair of the equipment has been made, 

or when the equipment has undergone severe 

shock treatment. 

a. Adjust the position of the exciter lamp 
to get the maximum intensity of light on the 

target of the phototube. This is accomplished 

by means of the thumb adjusting screw, acces- 

sible from either the front or the rear of the 

recorder (figs. 15 and 38) on the base of the 

light disk assembly (fig. 39). 

b. Adjust the lens assembly of the optical 

system so that the beam of light is in sharp, 

narrow focus on the pointer of the recorder 

meter and is parallel to the edge of the pointer. 

A thumbscrew for this focus adjustment is 

accessible from either the front or the rear 

of the recorder (figs. 15 and 38). 

c. To prevent interference with other ad- 
justments (fig. 44) proceed as follows: 

(1) Lower the dogleg stops so that the 

end of the bolt is flush with the top 

of the nut. 

(2) Raise the lower ribbon guides as far 

as possible. 

(3) Raise the magnet cores as far away 

from the armature bar as possible. 

(4) Raise the tapper bar by lowering the 

armature bar stop screw. 

(5) Turn the rocker arm adjusting screw 

counterclockwise until it is flush with 

the rocker arm. 

d. Remove all perceptible friction from the 

dogleg joints (fig. 45). Adjustment of the dog- 

leg joints is rather difficult and should be done 

with the utmost care. For this adjustment, the 

dogleg springs must be removed and the rocker 

frame must be opened away from the spiral 

drum by use of the pull-out arm. 

(1) To test for friction, place one finger 

under the middle of the bar and raise 

the tapper bar until the flange touches 

the rear arm. Move the bar up and 

down very slowly for a distance of 

about 14, inch. If there is any friction, 
the pressure of the tapper bar against 

the finger will be slightly greater 

when raising the bar than when low- 

ering it. Even the slightest friction 

detected in this manner must be re- 

moved. 

(2) The following chart lists four con- 

ditions that may cause friction in 

the dogleg joints and the methods for 

correcting these causes. 

Corrective measures 

or | Polish off burrs with a piece of 

crocus cloth, and clean and oil 

the surfaces of the joint. 

Cause 

Burred, dirty, 
gummy surfaces 

in the joint. 
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Cause Corrective measures 

Contact surfaces of|This indicates that one of the 

the front and rear arms or the tapper bar has 

arms of doglegs become bent or twisted. Arms 

not parallel. may be straightened with long- 

nosed pliers. The tapper bar 

has a preformed curve, and 

care must be used so as not to 

straighten the bar beyond this 

point. 

Bearing shoulder | Replace pivot screw. 

not wide enough 

to permit rear 

arm to move 

without binding. 

Two rear arms too|Bend the two rear arms very 

close or too far slightly. These arms are made 

apart in compari- of light metal and may be 

son to two front bent by hand. 

arms. 

(3) The following chart lists the four con- 

ditions that may cause excess loose- 

ness in the dogleg joints and the 

methods for correcting them. 

Cause Corrective measures 

Hole in the front| Change either front arm or pivot 

arm too large for bolt, or both. 

the pivot bolt, 

causing front-to- 

rear looseness of 

front arm. . 

Bearing shoulder | Remove a small portion of shoul- 

too wide, due to der on pivot bolt with a file. Be 

excessive wear of careful not to make the shoul- 

pivot bolt or der too short. 

front arm, caus- 

ing side move- 

ment of front arm. 

Front arm flanges} Usually, if one side touches be- 

not touching rear fore the other, the contact sur- 

arms of both dog- face of the flange can be filed 

legs. When lift- slightly to correct the trouble. 

ing tapper bar, If the difference is too much to 

flanges on each be removed by filing the flange 

side must touch| surface, it may be necessary 

at exactly the to bend the part which is out 

same time. of shape. 

Dogleg pivot  bolt|It should be tight enough to hold 

too loose. the bearing shoulder firmly 

against the rear arm and tight 

enough not to jar loose with 

vibration. 

e. Adjust the dogleg springs so that their 

combined equal tension will support a weight 

of 1 or 2 ounces suspended from the center 

of the tapper bar. The spanner wrench (1.7 

ounces) found in the spare parts box is con- 

venient for this purpose. Suspend the spanner 

wrench from the center of the tapper bar with 

a small piece of wire or string. Loosen the lock- 
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nuts on each of the dogleg spring adjustment 

screws. Turn each of the adjusting screws the 

same amount so that each of the dogleg springs 

has equal tension. The combined tension of the 

dogleg springs should be just enough to keep 

the tapper bar in a raised position. Tighten the 

locknuts and remove the spanner wrench from 

the tapper bar. 

f. Center the rocker frame adjusting screws 

and vertical locknuts (fig. 44). 
Note. Loosen the vertical locknuts before turning 

the rocker frame adjustment screws. 

g. Turn the rocker frame stop screw counter- 

clockwise until it is just flush with the retainer 

boss. Then turn it clockwise five turns. The 

rocker frame must make solid contact with 

this screw (fig. 44). 

h. Adjust the recorder to the 0-100 printing 

position by means of the rocker frame adjust- 

ing screws, and obtain a clearance of about 

002 inch (one thickness of recorder paper) 

between the tapper bar and spiral drum by 

use of the armature bar stop screw. 
Note. 0-100 printing is not absolutely required if 95, 

50, and 20 cannot be alined properly (par. 82) when 

recorder is printing 0-100 exactly. 

i. The core of the tapper bar coil should be 

placed four thicknesses of recorder paper from 

the armature bar. To make this adjustment, 

first loosen the four screws which hold the 

cores in place. Insert four thicknesses of re- 

corder paper (about .008 inch) between the 

magnets and the armature bar. Move the tap- 

per bar cores so that they fit snugly against 

the paper and then tighten the screws. 

j. Adjust the tapper bar so that it is exactly 

level with respect to the spiral drum by use 
of the vertical locknuts. 

k. Raise the dogleg stops so that they lightly 

touch the doglegs (fig. 44). 

l. Obtain a clearance of 1/16 inch between 

the tapper bar and the spiral drum by adjust- 

ing the rocker frame stop screw (fig. 44). 

m. Turn the rocker arm adjusting screw in 

the direction necessary to obtain a clearance 

of approximately 1/64 inch between it and 

the rocker frame (fig. 44). The rocker arm 

adjusting screw must not touch the rocker 

frame while the recorder is in any printing 
position. 

nm. By use of the armature bar stop screw, 
obtain a clearance of 3/32 inch between the 
tapper bar and the spiral drum (fig. 44). 



o. Adjust the lower ribbon guides so that 

they hold the ribbon approximately 1/32 inch 

below the tapper bar. 

80. Correcting Faulty Print 

Faulty print will be apparent in all or part 

of the following ways: wrong intensity of 

print; dissimilar printing of the 5 and 95; 

irregular, drifting erratic, or extra print; 

0 falls out of place; or improper spacing of 

the 0 print from the 100 print. The faults 

should be corrected in the order stated above, 

unless it is obvious that a preliminary correc- 

tion of some fault must be made before the 

sequence can be followed. Assuming the basic 

adjustments have been made (par. 79), the 

procedure given below should be followed for 

the correction of faulty print of the recorder. 

a. WRONG INTENSITY OF PRINT. It is normal 

for the recorder to print the 5 and 95 light, the 

0 and 100 medium (see note in par. 79h) and 

the 50 slightly heavy. To correct the intensity 

of the print, use only the armature bar stop 

screw to adjust the distance through which the 

force of the tapper bar coils act upon the arma- 

ture bar. To increase the intensity of the print, 

lower the armature bar away from the tapper 

bar coils. This increases the acceleration dis- 

tance of the tapper bar (fig. 44). To decrease 

the intensity of the print decrease the accelera- 

tion distance. 

Caution: Adjusting the rocker frame stop 

screw to overcome this difficulty requires a 

calibration check of the recorder. 

b. DISSIMILAR PRINTING OF 5 AND 95. The 

5 and 95 prints are dissimilar if one is darker 

than the other, or if there is a shadow or phan- 

tom print on one side. This condition may be 

corrected as follows: 
(1) Remove all friction or excess loose- 

ness from the dogleg joints. 

(2) Be sure the vertical locknuts hold 

the tapper bar level with respect to 

Section III. 

81. Alinement of Frequency Meter 
TS-29B/FMQ-| 

Alinement means making the visual meter 

on the panel of the frequency meter and the 

recorder print indicate the input frequency as 

the spiral drum. 

(3) Adjust the dogleg stops so that both 

doglegs strike the stops at the same 

time. 

(4) Be sure that the tapper bar coil cores 

are equidistant from the armature 

bar. 
(5) Be sure that the dogleg springs have 

equal tension. 

c. DRIFTING, ERRATIC, OR EXTRA PRINT. 

Faulty electrical parts such as dirty or worn 

slip rings and brushes, loose parts on the scan- 

ning assembly, varying current from the fre- 

quency meter, or faulty action of the recorder 

amplifier will cause the recorder to print un- 

evenly. Remove the brushes and disks, and 

clean the contact surfaces with crocus cloth. 

Tighten all loose parts and check the mechani- 

cal adjustment by referring to paragraph 79a, 

G50, ht, 1 and: 0; 

d. 0 PRINT OUT OF PLACE. This condition 

may be corrected by use of the recorder meter 

zero adjusting knob (fig. 36). The recorder 

is printing 0 correctly if the left-hand edge 

of the black print coincides with the calibra- 

tion zero indicator located on the paper chute. 
Note. Calibration ZERO should not exceed chart 

zero + .3 bi-cycle. 

e. IMPROPER SPACING OF THE 0 PRINT FROM 

THE 100 PRINT. The spiral ridge is mounted 

on the spiral drum so that the proper spacing 

of the 0 print from the 100 print is obtained 

when the tapper bar is parallel with the hori- 

zontal axis of the spiral drum (fig. 71). Adjust- 

ment is made by use of the rocker frame ad- 

justing screws (after loosening the vertical 

locknuts), two located on the left side and two 

located on the right side of the rocker frame. 

If the tapper bar is in position AB, as shown 

by the dotted line (fig. 71), the 0 and 100 prints 

will be too close together; but with the tapper 

bar in the position indicated by the solid line, 

the spacing between 0 and 100 will be correct 

ibara(oines 

ALINEMENT AND ADJUSTMENT 

accurately as possible so that a minimum ap- 

plied correction will be necessary in compu- 

tation of a flight. It is especially important to 

have zero-correction for the low-reference fre- 

quency, since this is the reference trace from 
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which the final meteorological values can be 

determined. 

82. Alinement Procedure for Frequency 
Meter 

a. REQUISITES AND PREPARATION FOR ALINE- 

MENT. Alinement can be accomplished after the 

following requisites and preparations have been 

fulfilled. (First, determine that all parts of the 

ground station and power supply are function- 

ing satisfactorily.) 

96 

(1) 

(2) 

(3) 

(4) 

With a 190-cycle input, the visual 

meter must read 95.0 and the recorder 

must print 95.0. 

With a 40-cycle input, the visual me- 

ter falls where it may and the re- 

corder must print 20.0. 

With a 100-cycle input, the visual 

meter must read 50.0+.3 and the re- 

corder must print 50.0+.3. 

With the INPUT switch (S600) on 

SC and the DEIONIZE switch (S601) 

momentarily depressed, the visual me- 

ter must read .0 and the recorder 

print falls where it may. 
Note. Whenever the INPUT switch is in its 

SC position, the DEIONIZE switch should be 

momentarily depressed. 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

The output leads of a suitable fre- 

quency generator, such as Frequency 

Standard TS—65/FMQ-1 should be at- 

tached to the output terminals of the 

receiver (TB101). 

The R-F GAIN control must be turned 

to 0 to prevent interference. 

A shielded cable should also be used 

to minimize interference. 

Connect the shield to the ground ter- 

minal of the frequency generator and 

to the ground terminal of the receiver 

(terminal labeled G on TB101). 

Connect the inner wire to the un- 

grounded terminals (terminal 7 of 

P601 and the other terminal of 
TB101). 

After making this connection, test to 

see that it was made with proper 

polarity by selecting the lowest fre- 

quency of the signal generator, which 

is 10 cycles. If it is connected incor- 

_ rectly, there will be no deflection of 

the visual meter. 

a1) The output control should be turned 

up all the way. 

b. ALINEMENT PROCEDURE. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Let the recorder print for 15 minutes 

so that the paper will be feeding out 

straight and so that the ground sta- 

tion will become warm. Also, let Fre- 

quency Standard TS-65/FMQ-1 warm 

up for 15 minutes. 

Adjust the recorder meter assembly 

(fig. 36), if necessary, so that the 

curved window is concentric with the 

path of the exciter light beam. 

With the INPUT switch (S600) at 

SC, adjust the visual meter to me- 

chanical 0 by means of the zero ad- 

justing screw on the front of the 

meter. Use the zero adjusting knob 

to make the recorder print zero. This 

knob shifts the meter assembly so 

that no light passes through the me- 

ter to the photo tube in the preampli- 

fier of the recorder. 

With a 190-cycle input, adjust the 

EQUALIZER and COARSE and 

FINE calibration controls (R612, 

R613, and R614, respectively) until 

both the recorder print and the visual 

meter register 95.0 bi-cycles. 

With a 40-cycle input, check the 20 

print. If the recorder does not indi- 

cate exactly 20.0, correct 6/5 of the 

error by use of the zero adjusting 

knob (fig. 36). For example, if the 

recorder prints 20.5 turn the zero 

adjusting knob until the recorder 

prints 19.9. 

Repeat subparagraph (4) and (5) 

above until the recorder and visual 

meter indicate 95.0, with a 190-cycle 

input, and the recorder prints 20.0, 

with a 40-cycle input. 

With a 100-cycle input, check the 50 

print. If it is not correct within +.3 

bi-cycle, move the recorder meter as- 

sembly backward or forward suffi- 

ciently to correct 5 times the error. 

For example, if the recorder prints 

50.4, slide the meter forward until 

the recorder prints 48.4. (Loosen the 

recorder meter assembly mounting 

screws to adjust the meter; then re- 



tighten.) Then start the alinement 

procedure, beginning with (3) above. 

If the recorder prints 49.6, slide the 

meter backward until the recorder 

prints 51.6. 

(8) When the foregoing procedure of 

alinement is complete, the COARSE 

and FINE calibrators (R614 and 

R613) should be resting in about the 

center of their range of adjustment. 

If they are not, center them and ad- 

just resistor R604, which is in series 

with the COARSE and FINE con- 

trols, until the visual meter and re- 

corder give the correct indications of 

190 cycles. 

83. Calibration of Visual Meter and Recorder 

a. GENERAL. Calibration is the process where- 

by two correction graphs are made; one is for 

the recorder and one is for the visual meter. 

The graphs show the corrections which are 

necessary if accurate computation of frequen- 
cies from the printed records or from observed 

indications on the visual meter is to be made. 

Two sets of data are noted for each frequency 

trace produced by Frequency Standard TS—65/ 

FMQ-1, one set is determined by first going 

down the scale, and the other set is determined 

by going up the scale. This will tend to elim- 

inate meter pointer friction error. The correc- 

tion figures are calculated for use in plotting 

the graphs. The use of a table similar to table 

I will aid in the tabulation of data. 

b. PRELIMINARY. The alinement of the fre- 

quency meter and the recorder is preliminary 

to calibration. The ground station and the 

power supply for the station must be in excel- 

lent condition. It should be noted that after 

alinement the recorder zero print may not be 

on the zero line of the recorder paper. This new 

position for the zero print is known as calibra- 

tion zero. Calibrations should be repeated as 

often as possible and the interval between cali- 

brations should not exceed 1 month. 

c. CALIBRATION PROCEDURE. 
(1) Before making the calibration run, let 

the recorder print for 15 minutes so 

that the paper will be running out 

straight and so the ground station 

component will have reached operating 

temperature. Also let Frequency 

Standard TS-65/FMQ-1 warm up for. 
15 minutes. This may be omitted if 
the ground station equipment was not 

turned off following the alinement 

procedure. 

Table I. Sample calibration table. 

Input frequency ‘visual meter ee —— 

CS0miee May 9ee.} 9 195.0 95.0 

TOR Gera s. .p.'-4- 4 90.0 90.0 

ieGmerteee ys... | 80:0 80.0 80. 

PACs «kisah! t070.0 70.2 70. 

Li RS ORI! 60.3 60. 

on aaa a bala TUR 50.1 50. 

BO Maree iiss. |oay-4050 40.0 40. 

ame | 30,0 30.0 29. 

2 Oman erie.) 20.0 20.0 20. 

DO ae seared cre | v-ry\1 0.40 9.9 9. 

aha Sent See tere 5.0 4.9 4. 

stud a een: 0 “i 

Recorder Visual meter reads— | Visual meter 

correction Down | Up correction 

.0 95.0 95.0 0 

.0 90.1 90.0 0 

0 80.1 80.1 —.1 

—.2 70.0 70.0 .0 

— 2 | ~ 60.0 60.0 .0 

—.1 | 50.1 50.0 0 

.0 | 40.1 40.1 —.1 

.0 30.1 30.1 —.1 

.0 20.0 20.0 .0 

+.1 10.0 99 ti | 0 

i] 5.0 5.0 0 

+.1 0 0 
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(2) Check the print of the line frequency 

against the print of the 60-cycle out- 

put of the frequency standard gener- 

ator. 

(a) Print the 60-cycle signal as derived 

from the signal generator for 14 

inch on the record paper. 

(b) Print the trace made with the IN- 

PUT switch at SC for 14 inch. 

(c) Turn the INPUT switch (S600) of 

(3) 

(4) 

frequency meter to 60 cycles and 

let the recorder print 1 inch of this 

trace. It is permissible for this print 

to be slightly irregular, but it must 

not vary more than 1 cycle (1 bi- 
cycle). Furthermore, it must agree 

with the 60-cycle print from the fre- 

quency standard generator within 

+2 cycles. 

Starting with 190 cycles, switch in the 

frequencies in the order indicated on 

the sample calibration table. Go down 

the scale to 0, then up the scale to 190 

cycles. Let the recorder print about 

14 inch of a trace on each frequency. 

Read the visual meter at each fre- 

quency and read the recorder print to 

the nearest 1/10 of a bi-cycle. Enter 

the readings in the appropriate 

columns. 

At the end of the calibration run, 

check the recorder for the location of 

the calibration zero print (b above), 

and check the line frequency. 

(a) Check the recorder operation by 

printing the 60-cycle signal from 

the frequency standard generator 

for 14, inch. This print must not have 

changed during the calibration run. 

(b) Print a trace when the INPUT 

switch is at SC for 14 inch. 

(c) Print a trace for the line frequency 

for 1 inch (INPUT switch S600 on 

60 ~ position). This print must 

agree with the previous line fre- 

quency check. 

(d) Print a trace for 2 feet when the 

INPUT switch is at SC. 

The recorder will be printing on cali- 

bration zero. Adjust the zero indicator 

pointer (located on the paper chute) 
to calibration zero. 

(5) Compute the average corrections to 

(6 ~~ 

(7) 

(8) 

(9) 

(10) 

the nearest 1/10 of a bi-cycle, making 

certain to use the proper sign (+ or 

—). For example, if the recorder 

prints 70.8 down the frequency scale 

and 70.2 up the frequency scale, when 

it should have printed 70.0 both times, 

the average correction is —.25 which 

reduced to the nearest tenth is —.2. 

If between 10 and 95 any average cor- 

rection is greater than .3, investigate 

the possibility of reducing the error 

by moving the recorder meter assem- 

bly and realining (par. 79). 

Referring to table I, the figures in the 

down column should be the same or 

larger than the figures in the up col- 

umn. If any pair of figures differs by 

more than .2 bi-cycle, there is ex- 

cessive drag in the meter movement 

and the meter should be replaced. 

Attach a sample of the calibration 

zero to the ground station so that the 

operator may set the zero adjustment 

of the recorder before every flight. 

Use the average correction figures to 

plot the two calibration curves. Plot 

them on the record paper just above 

the calibration run, between the 0 and 

100 prints of the 1-foot SC run. Leave 

enough space above the calibration to 

include the information in (10) below. 

Select two heavy, solid, horizontal 

lines for base lines, and label one line 

Recorder Calibration Curve and label 

the other line Visual Meter Calibra- 

tion Curve. Plot the correction figures, 

using the base lines as .0 correction 

with plus corrections above the base 

line and minus correction below the 

base line. Plot the points 1/10 inch 

from the base line for each 1/10 bi- 

cycle in the correction figure. Connect 
the points with straight lines. 

Make a copy of the calibration table 

on the record paper above the calibra- 

tion curves. 

Enter the following data above the 

calibration table: 

(a) Name of station; call letters. 

(b) Serial numbers of ground station 

and frequency standard generator. 



(c) Date. 

(d) Remarks, including repair or ad- 

justment which was necessary. 

(e) Signature of the maintenance man. 

(f) Signature of the weather officer. 

84. Alinement of Radiosonde Receiver 
R-228/FMQ-2 

(fig. 57) 

a. GENERAL. Applicable electrical adjust- 

ments for the radiosonde receiver consists of 

i-f amplifier alinement, discriminator aline- 

ment, and alinement of the r-f unit. It should 
be noted that all i-f and r-f adjustments have 

been carefully made before shipment. Any re- 

alinement, therefore, should not be undertaken 

unless there is ample evidence that it is re- 

quired as determined by _ trouble-shooting 

checks and by performance tests. 

b. TEST EQUIPMENT AND TOOLS USED FOR 

ALINEMENT PROCEDURES. 

(1) An electronic voltmeter, such as Elec- 

tronic Multimeter TS-—505/U. 

(2) A signal generator, such as Signal 

Generator TS—497/URR, with an out- 

put impedance of 52 ohms and a fre- 

quency range covering 400 mc. 

(3) An insulated i-f alinement tool (one 

is packed in the equipment spare parts 

box). 

(4) A No. 6 Bristo wrench (one is mount- 
ed on the left side bracket of the re- 

ceiver). 

(5) A medium sized screw driver. 
(6) A medium sized Phillips screw driver. 

85. |-f Amplifier and Discriminator 
Alinement Procedure 

The five i-f transformers and the discrimi- 

nator transformer (Z107) are tuned by means 

of screw-driver type, iron-core adjustments. 

All adjustments are accessible at the top of the 

chassis, except the primary of the discriminator 

transformer. See figure 68 for location of top 

chassis adjustments,.and see figure 58 for loca- 

tion of bottom chassis adjustments (Z107). 

a. Connect: Electronic Multimeter TS—505/U 

to the LIM. TEST jack, J103, and chassis. Set 

the voltmeter range on the 4-volt scale. 

b. Remove the cover of the r-f unit and con- 

nect Signal Generator TS—497/URR to pin 1 or 

pin 2 of the mixer tube, V103, and chassis. Ad- 

just the generator for an unmodulated output 

at a frequency of 21.25 me. 

c. Adjust the receiver controls as follows: 

(1) Set the POWER ON-OFF switch, 

S101, at ON. 

(2) Set the RF GAIN LOW-HIGH switch, 

38102, at HIGH. 

(3) Set the RF GAIN control at 10. 

d. Adjust the output of the generator to ob- 

tain. a reading on the voltmeter. 

e. Adjust, in turn, the i-f inductors, L123, 

L124, L125, L126 and L127, for maximum volt- 

meter reading. Reduce the output of the gener- 

ator, as necessary, to keep an on-scale voltmeter 

reading. 

f. Repeat the adjustments in e above to as- 

sure accurate i-f alinement. 

g. Move the voltmeter connection from the 

LIM. TEST jack to the DISC. TEST jack, J104. 

h. Before adjusting the discriminator pri- 

mary inductor, L129A, it is necessary to detune 

the secondary inductor, L129B. Turn the ad- 

justing screw for L129B out as far as it will 

go and adjust L129A for maximum voltmeter 
reading. 

1. Adjust L129B to obtain a zero reading on 

the voltmeter. Note that a reading of opposite 

polarity will be obtained if the adjusting screw 

is turned to a point beyond zero meter reading. 

j. Repeat h and i above to assure accurate 

discriminator alinement. 

k. After the discriminator alinement is com- 

pleted, equal amounts of generator detuning on 

either side of the center frequency of 21.25 mc 

should result in equal but opposite polarity 

voltmeter readings. If the voltmeter readings 

are not equal, readjust L129A slightly to cor- 

rect the dissimilar readings. 

1. As a final check, operate receiver normally 

but without antenna (or input signal from sig- 

nal generator.) The electronic multimeter 

should read zero. If it does not, readjust L129B 

for zero reading. 

86. R-f Amplifier Alinement Procedure 

R-f alinement consists of the adjustment of 

the stages of the two r-f amplifiers, the mixer, 

and the oscillator. The type of adjustments in- 

volved in the alinement of these stages is such 

that the original alinement, made previous to 

shipment, is of a permanent nature. Realine- 
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ment should not be attempted unless the per- 

formance test (par. 90) reveals the necessity of 

doing so. Replacement of the oscillator ca- 

pacitor assembly C103C will necessitate realine- 

ment (par. 87). Replacing tubes V101, V102, 

V108, or V104 will necessitate realinement of 

the adjustments for the specific stage involved. 

For example, if the 2d r-f amplifier tube, V102, 

has to be replaced, C110 and L112 will need re- 

adjustment. See figure 69 for the location and 

identification of all r-f adjustments, except for 

the variable oscillator inductor, L121, which 

can be seen in figure 66. 

a. Remove the cover of the r-f unit compart- 

ment by releasing the Phillips-head captive 

screws around the outer edges of the cover. 

b. Set the MAIN TUNING dial at approxi- 

mately 400 me. If the calibration is unknown due 

to repair involving removal of the MAIN TUN- 

100 
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ING dial, it will be necessary to determine the 

approximate 400-me setting by the mechanical 

setting of the ceramic rotor shaft of the r-f 

amplifier section of the main variable capacitor. 

(1) Remove the 2d r-f amplifier tube, 

V102. The tube cannot be removed 

until the 3/16-inch hex nut securing 

the heater strap connection is loosened. 

(2) Look down into the opening left by 

the removal of the tube and rotate the 

MAIN TUNING dial in a counter- 

clockwise direction until the silvered 

surface of the rotor just begins to 

mesh with the stator block (fig. 66). 

Ample illumination must be obtained 
to observe this condition. 

(8) Turn the dial counterclockwise, from 

this point, until the silvered surface 

is observed to be in complete mesh 
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Figure 69. R-f unit, top view, location of r-f adjustments. 

with the stator. Make sure that the 

rotor is not turned beyond the point 

of complete mesh. 

(4) Rotate the MAIN TUNING DIAL 45° 

in a clockwise direction. 

(5) Replace the 2d r-f amplifier tube and 

tighten the nut on the heater con- 

nection. 

c. Set the trimmer capacitor C114 at the 

center of its capacity range and set the trim- 

mer capacitor C110 at 1/3 of maximum ca- 
pacity. Refer to figure 72 for capacity settings 
of these trimmers. Adjust inductance trimmers 

L106 and L112 (fig. 65) so that the screw- 

driver slot is at a 45° angle from the horizontal 

or vertical axis. 

d. Connect Electronic Multimeter TS—505/U 

to the LIM. TEST jack, J1038, and chassis. Set 

the voltmeter range on the 4-volt scale. 

e. Set the receiver controls as follows: 

(1) Set the POWER ON-OFF switch at 

ON. 
(2) Set the RF GAIN control at 10. 

(3) Set the RF GAIN LOW-HIGH switch 

at HIGH. 
f. Adjust inductance trimmers L121, L112, 

and L106, in turn, for maximum reading on the 

voltmeter. 

g. Repeat the foregoing adjustments until 

all three adjustments are at the settings pro- 

viding maximum voltmeter reading. Any re- 

adjustment of one of the trimmers will prob- 
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Figure 70. Mechanical alinement of rotors of main tuning capacitor. 

ably necessitate adjustment of the others. 

h. Set the MAIN TUNING dial at approxi- 

mately 393 me. If the calibration is unknown, 
rotate the dial 45° clockwise from the setting 

determined in b(8) above. 

i. Adjust trimmer capacitors C110 and C114 

for maximum voltmeter reading. Check the 

setting of inductance trimmer L121; it may re- 

quire a slight adjustment. 
j. To calibrate the receiver, connect Signal 

Generator TS—497/URR to antenna input jack 

J101 and chassis. Set the signal generator to 

400 mc with no modulation. 

k. Tune in the signal of the generator by 

adjusting the MAIN TUNING dial to the point 

of maximum voltmeter reading. Decrease the 

generator output as necessary to maintain an 

on-scale voltmeter reading. When the maximum 

reading is obtained, loosen the set screws on 

SPIRAL 
RIDGE 

the rear hub of the coupling on the MAIN 
TUNING dial shaft and set the MAIN TUN- 
ING dial at 400 me. 

87. Alinement of Oscillator Variable 
Capacitor Assembly 

Whenever the oscillator capacitor assembly 

has to be removed and replaced, it is extremely 

important that the ceramic rotor of the r-f am- 

plifier stage is correctly alined with the rotors 

of the oscillator stage. 

a. Loosen the set screws on the hubs of the 
assembly (fig. 66). 

b. Adjust the rotor shaft so that the gap be- 

tween the stator blocks in the r-f section of the 

oscillator assembly and the silvered surface of 
the rotor is 1/32 inch. 

c. Set the rotors in the oscillator section (fig. 
70) so that the outside straight edges of each 

SPIRAL 
DRUM 
ASSEMBLY 

TM 2434-74 
Figure 71. Relationship between principal axis of 

spiral drum and tapper bar. 
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pair of rotors are parallel with the edges of the 

stator. 

d. Tighten all set screws, making sure that 

the rotor positions do not change in the pro- 
cess. Incorrect alinement of the rotors will pre- 

vent proper receiver tracking and thus impair 

the sensitivity of the receiver. 

e. Perform electrical realinement of the r-f 

unit after the oscillator assembly has been re- 

placed and the rotors alined. Refer to para- 

graph 86 for the necessary r-f alinement pro- 
cedures. 

Section IV. FINAL TESTING 

88. General 

This section is intended as a guide to be used 

in determining the quality of a repaired Radio- 

sonde Receiver R—228/FMQ-2. The minimum 

test requirements outlined in paragraphs 89 

through 92 may be performed by maintenance 

personnel with adequate test equipment and 

the necessary skills. Repaired equipment meet- 

ing these requirements will furnish uniformly 

satisfactory operation. The other components 

of the radiosonde receptor are tested during 

the repair procedures for these components. 

The test given below must be made in the order 

shown, since the accuracy and effectiveness of 

the tests of any specific section of the receiver 

are based on the fact that all previous sections 

have been checked and found to be functioning 

properly. 

SILVERED 
SURFACES 

MAXIMUM MINIMUM 

TM 2434-54 

Figure 72. Capacity settings of trimmers. 

89. |-f System and Discriminator 
Performance Tests 

a. Disconnect the antenna, remove the re- 

ceiver from the rack, and remove the cover of 

the r-f unit compartment. The cover is held in 

place by Phillips-head captive screws around 

its outer edge. A slight upward pressure is re- 

quired to remove the cover after the captive 

screws are freed, due to the gripping action of 

the grounding fingers on the inside of the cover. 

Remove the oscillator tube, V-104, from its 
socket. A special tube puller is packed in the 

equipment spare parts box to facilitate re- 
moval. 

Caution: Care must be taken when testing 

interior of the r-f unit, since a 6.3-volt potential 

exists on the heater strap of the three type 

2C40 tubes, and accidental contact between the 

strap and chassis will result in a short circuit 

of the filament supply. 

b. Connect Signal Generator TS—497/URR 
to pin 1 or 2 of mixer tube V—103 and chassis. 
Adjust the generator for an unmodulated out- 

put of 1,000 microvolts at 21.25 me (the i-f of 

the receiver). See figure 65 for location of the 

mixer tube. 

ec. Connect Electronic Multimeter TS—505/U 

to the LIM. TEST jack, J—103, and chassis. Set 

the voltmeter on the 4-volt scale. 

d. Connect power to the receiver and adjust 

controls as follows: 
(1) Set the POWER ON-OFF switch to 

ON. 

(2) Set the R-F GAIN LOW-HIGH switch 

to HIGH. 

(3) Set the R-F GAIN control at 10. 

(4) A reading of at least 1.25 volts on the 

voltmeter indicates proper function- 

ing of the i-f system. If proper func- 

tioning is indicated, proceed with the 

following discriminator test. 

e. Change the connection of the voltmeter to 

the DISC. TEST jack, J—104, and set the volt- 
meter on the 40-volt scale. 

f. The voltmeter should read zero when the 

generator is set at 21.25 mc. Rotate the fre- 

quency control of the generator 450 cycles 

higher and then lower than the center fre- 

quency of 21.25 mc. The voltmeter reading 
should be approximately 10 volts positive at 
the higher frequency and, conversely, 10 volts 

negative at the lower frequency setting. 
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Figure 73. Exploded view of antenna assembly. 

g. Set the POWER ON-OFF switch to OFF, 

remove the test equipment, and return the oscil- 

lator tube to its socket. Leave the cover of the 

r-f unit compartment off if the following test 

of the r-f unit is to be made. 

90. R-f Unit Performance Tests 

a. The term r-f unit refers to the r-f ampli- 

fier, mixer, and oscillator stages, V-101 through 

V-104. 

b. Connect Signal Generator TS—497/URR 

to the antenna input jack, J-101, and chassis. 

Adjust the generator for an unmodulated out- 

put of 1 microvolt at 400 me. 

c. Adjust the receiver controls as follows: 

(1) Set the POWER ON-OFF switch ON. 

(2) Set the RF GAIN LOW-HIGH switch 
at HIGH. 

(38) Set the RF GAIN control at 10. 

(4) Adjust the MAIN TUNING and ANT. 
trimmer controls for maximum reading on the 

104 

voltmeter. A reading of approximately 2.5 volts 

is indicative of proper functioning. 

d. Set the POWER ON-OFF switch OFF, 
remove the test equipment, and replace the cov- 

er of the r-f unit compartment. 

91. First Audio Stage, Limiter Stage and 
Oscilloscope Circuit Performance Tests 

a. Connect Signal Generator TS—497/URR 

to the antenna input jack, J-101, and chassis. 

Adjust the generator for an output of 2 micro- 

volts at 400 mc, modulated 30 percent at 400 

cps. 

b. Connect Output Meter TS—585/U, to the 

1st AUDIO TEST jack, J—105, and chassis. Ad- 

just the range of the output meter for an input 

impedance of 20,000 ohms and for a full-scale 

reading of 50 mw (milliwatts). 

c. Adjust the receiver controls as follows: 

(1) Set the POWER ON-OFF switch to 
ON. 



(2) Set the RF GAIN LOW-HIGH switch 

at HIGH. 

(3) Set the RF GAIN control at 10. 

(4) Adjust the MAIN TUNING and ANT. 

trimmer controls for maximum reading on the 

output meter. Two output indications will be 

noted when tuning these controls. The output 

indication of greatest magnitude indicates cor- 

rect tuning. 

d. An output meter reading between 5 and 
7 mw shows that the first audio stage is oper- 

ating properly. 

e. The efficiency of the limiter stage can be 
determined by increasing the output of the sig- 

nal generator to approximately 100,000 micro- 

volts. If no great change in the output meter 

reading is indicated, then proper limiting ac- 

tion exists. 

f. With the controls and test equipment ad- 

justed as indicated above, the performance of 

the oscilloscope circuits can be checked by ad- 

vancing the LOCKING control to 10 and observ- 

ing the waveform on the oscilloscope. The wave- 

form should be the same as that shown on 

figure 74. Also, the FOCUS and INTENSITY 

controls should perform their prescribed func- 

tions of changing the focus and intensity of the 

picture. Slight adjustment of the LOCKING 

control may be necessary to obtain a steady 

pattern. 

g. Set the POWER ON-OFF switch to OFF 

and remove the test equipment. 

92. Over-all Performance and Sensitivity Tests 

The receiver is said to function correctly 
when an output signal of correct waveform and 

magnitude, for a specified input, is obtained at 

the output terminals. 

a. Connect Signal Generator TS—497/URR, 

to the antenna input jack, J-101, and chassis. 

Adjust the generator for an output of 2 micro- 

volts or greater at 400 mc, modulated 30 per- 

cent at 400 cps. 

b. Connect Electronic Multimeter TS—505/U 
across the OUTPUT terminal panel, TB101 

(connect the negative lead to the terminal 

marked G). Set the voltmeter on its 40-volt, 

a-c scale. 

c. Adjust the receiver controls as follows: 
(1) Set the POWER ON-OFF switch ON. 

(2) Set the RF GAIN LOW-HIGH switch 

at HIGH. 

948603—51—8 

(8) Set the RF GAIN control at 10. 

(4) Adjust the MAIN TUNING and ANT. 

trimmer controls for maximum reading on the 

voltmeter. 

(5) Set the SPKR. VOLUME control be- 

tween 6 and 8. 

d. A voltmeter reading of 15 volts rms (root 

mean square) indicates that the output signal 

is of a proper magnitude. An audible response 

from the loudspeaker serves to indicate that 

the loudspeaker and its associated circuit are 

functioning properly. 

TM 2434-77 

Figure 74. Test waveform for oscilloscope 

circuit check. 

™M 2434-78 

Figure 75. Test waveform for over-all receiver check. 

105 



e. To check that the output signal is of cor- should be the same as that shown on figure 75, 

rect waveshape, disconnect the voltmeter and to indicate proper output waveshape. The wave- 

connect Oscilloscope TS-34/AP in its place. form observed on the receiver oscilloscope 

The wave form observed on the oscilloscope should be the same at that shown in figure 74. 

FRONT : TM 2434-47 

Figure 76. Radiosonde Receiver R-228/FMQ-2, terminal board components. 
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Figure 78. Voltage Regulator CN-2A/FMQ-1, schematic and wiring diagram. 
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Figure 78. Voltage Regulator CN-2A/FMQ-1, schematic and wiring diagram. 
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Figure 81.—Radiosonde receiver R-228/F MQ-2, schematic diagram. 
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CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION 

| TO PREVENT ENEMY USE 

Section I. 

93. General 

The circumstances involved in shipment and 

storage vary, and therefore no definite proce- 

dure can be given that applies in all situations. 

The following instructions are intended as a 
guide for preparing the radiosonde receptor 
for shipment and storage. 

94. Repacking for Shipment or 
Limited Storage 

a. The procedure in repacking for shipment 

or limited storage depends on the material 

SHIPMENT AND LIMITED STORAGE 

available and the conditions under which the 
equipment is to be shipped or stored. Refer to 

paragraphs 7 and 9 and follow in reverse order 

the instructions given. 

b. Whenever practicable, place a dehydrating 

agent such as silica gel inside the packing. Pro- 

tect the equipment with a waterproof paper 

barrier. Seal the seams of the paper barrier with 
a waterproof sealing compound or tape. Pack 

the protected equipment in a padded wooden 

case, providing at least 3 inches of excelsior 

padding or some similar material between the 
paper barrier and the packing case. 

) Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 

95. General 

The demolition procedures outlined in para- 

graph 96 will be used to prevent the enemy 

from using or salvaging this equipment. Demo- 

lition of the equipment will be accomplished 

only upon order of the commander. 

96. Methods of Destruction 

a. Smash. Smash the controls, tubes, coils, 

switches, capacitors, transformers, loudspeak- 

er, and printing mechanism, using sledges, 
axes, handaxes, pickaxes, hammers, crowbars, 
or heavy tools. 

b. Cut. Cut cords, and wiring, using axes, 

handaxes, or machetes. 

c. Burn. Burn cords, resistors, capacitors, 

coils, wiring, and technical manuals, using 

gasoline, kerosene, oil, flame throwers, or in- 

cendiary grenades. 

d. Bend. Bend panels, cabinets, and chassis. 

e. Explosives. If explosives are necessary, 

use firearms, grenades, or TNT. 

f. Disposal. Bury or scatter the destroyed 

parts in slit trenches, fox holes, or other holes, 

or throw them into streams. 

g. Destroy. Destroy everything. 

109 



APPENDIX | 

REFERENCES 

Note. For availability of items listed, check SR 310-20-3 and SR 310-20—-4. Check Department of the Army 
Supply Catalog SIG 1 for Signal Corps supply catalogs. 

|. Army Regulations 

AR 880-5 ..........-. Safeguarding Military 

Information. 

2. Supply Publications 

SIGiistgs: sth a Gek Introduction and Index. 

SBildad ise Ee. Preparation and Submis- 

sion of Requisitions 

for Signal Corps Sup- 

plies. 

SBilI=7 62s: Signal Corps Kit and 
Materials for Moist- 

ure- and Fungi-Resist- 

ant Treatment. 

3. Publications on Auxliliary Equipment 
and Test Equipment 

TMihi=300 Sa a Frequency Meter Sets 

SCR-211—(*). 

MSL 3035) eas Tests Sets I-56-C, 

I-56—D, I-56—-H, 

and I—56-J. 

TMal 324 ee Test Set I-56-E. 
SEM LAT Aces eee Repair and Calibration 

of Electrical Measur- 

ing Instruments. 

TM 11-2501 _._._.. Test Set I-209-A. 
TM 11-2602 .......: Frequency Standard 

TS—65/FMQ-1. 

TM 11-2602A ____.. Frequency Standard 

TS-65A/FMQ-1. 
TM4 t= 2627 Tube Tester I-177 

and J-177-A. 
TMi 2639 ae Oscilloscope I—245-B. 

TM 11-5030 _..... Signal Generator 

TS—497A/URR. 

4. Painting, Preserving, and Lubrication 

LBeSiGis ee Moistureproofing and 

Fungiproofing Signal 

Corps Equipment. 

TE SIG:69 eae Lubrication of Ground 

Signal Equipment. 

110 

TM 9-235) Painting Instructions for 

Field Use. 

5. Camouflage 

FAGC5220: 2 Seuss Camouflage, Basic Prin- 

ciples. 

6. Decontamination 

TNE S220 be eee Decontamination. 

7. Demolition 

BM 5-25) 32a Explosives and Demoli- 

tions. 

8. Other Publications 

FM'24218.232e2 Field Radio Techniques. 

FMT 2=20 Jungle Warfare. 

SRis L0=20-orene Index of Training Pub- 

lications (Field Manu- — 

als, Training ‘Circu- 

lars, Firing Tables and 

Charts, Army Training 
Programs, Mobiliza- 

tion Training Pro- 

grams, Graphic Train- 

ing Aids, Joint Army- 

Navy-Air Force Pub- 

lications, and Com- 

bined Communications 

Board Publications). 

SR 3110-20-42 Index of Technical Man- 

uals, Technical Regula- 

tions, Technical Bulle- 

tins, Supply Bulletins, 

Lubrications Orders, 

Modification Work Or- 

ders, Tables of Organi- 

zation and Equipment, 

Reduction Tables, Ta- 

bles of Allowances, 

Tables of Organiza- 

tion, and Tables of 

Equipment. 

TESIG4 Se Methods for Improving 



the Effectiveness of 

Jungle Radio Commu- 

nication. 

diel bye A) eet emer Preventive Maintenance 

of Power Cords. 

TPB sl Ga 4 ace 5 nd Working Through Jam- 
ming with Frequency 

Modulated Radio Sets. 

MBISIGI66.25 = Winter Maintenance of 

Signal Equipment. 

A AURENS US 6a Tropical Maintenance of 

Ground Signal Equip- 

ment. 

LOM oh Cay Gin een Desert Maintenance of 

Ground Signal Equip- 

ment. 

PBs G 1235 Preventive Maintenance 

Practices for Ground 

Signal Equipment. 

f Bro lG 1 S..200- Preventive Maintenance 

Guide for Radio Com- 

munication Equipment. 

{MS 75 See Field Expedients for 

Wire and Radio. 

TB 11-499-( )*..Basic Radio Propagation 

Predictions. 

TB 11-—2403-3......Field Construction of Ra- 

diosonde Test Switch 

to Supersede Test 

Equipment 

TS-30/FMQ-1. 

Mri t—310 =... Schematic Diagrams for 

Maintenance of Ground 

Radio Communication 

Sets. 

*A new TB in this series is issued monthly, which gives propaga- 
tion predictions three months in advance. 

PV Ti=314 ye eceee Antennas and Antenna 

; Systems. 
TM 141-453" Be. Shop Work. 

WEA ee Radio Fundamentals. 

TM. 11-466 2. Radar Electronic Funda- 

mentals. 

TM 11-483 _........ Suppression of Radio 

Noises. 

TM T1—486"— 2 ElectricalCommunication 

Systems Engineering. 

TM 11-499 _....... (Preliminary), Radio 

Propagation Handbook. 

TM. 11-660. 2-2-2 Introduction to Electron- 

ics. 

TM 11-1158A._....Radio Set SCR-658. 

VER = 2405 ee Meteorological Balloons. 

TM 11-2433 oo... Radiosonde 

AN/AMT-2A. 

TM 11—4000 -........ Trouble Shooting and Re- 

pair of Radio Equip- 

ment. 
TM 38-650? oe? Basic Maintenance Man-. 

ual. 

9. Abbreviation 

a-c alternating-current 

a-f audio frequency 

cps cycles per second 

d-c direct-current 

f-m frequency-modulated 

i-f intermediate-frequency 

mc megacycle 

r-f radio-frequency 

R-C resistance-capacitance 

rms root mean square 

uuf micromicrofarad 



APPENDIX Il 

IDENTIFICATION TABLE OF PARTS 

|. Requisitioning Parts 

The fact that a part is listed in this table 

is not sufficient basis for requisitioning the 

item. Requisitions must cite an authorized ba- 

7-8-10, SIG 10, list of allowances of expend- 

able material, or other authorized supply basis. 

For an index of available supply catalogs in 

the Signal portion of the Department of the 

Army Supply Catalog, see the latest issue of 

sis, such as the specific T/O&E, T/A, SIG 

2. Identification Table of Parts for Radiosonde Receptor AN/FMQ@-2 

Ref 
symbol Name of part and description 

SIG 1, Introduction and Index. 

112 

RADIOSONDE RECEPTOR AN /FMQ-2: 
F-M reception; 390-410 mc in 1 band. 

AMPLIFIER AM-7B/FMQ-1: A-F; approx 

28” wd x 26” d x 24” h. 

ANTENNA ASSEMBLY AS-389/FMQ-2: 

4 wave coax dipole; 1 piece; freq 400 me. 

CABLE WC-679: ins; single #10 AWG 

stranded cond. 

CABLE ASSEMBLY, power: two #18 AWG 

stranded copper cond; rubber jacketed; 

round, 4%” diam; 10 ft lg including term; w/ 

Hubbell #9102; 2 cont female connector other 

end; Friez dwg #507593-1. 

CONNECTOR, plug: 2 female curved.cont; 

straight type; 214" lg x 13%” diam; Hubbell 

#7224. 

CONNECTOR, plug: 2 male curved cont; 

straight type; twist lock; 17%” lg x 13%” 

diam; Hubbell #9102. 

FREQUENCY METER TS-29B/FMQ-1: 

0-200 eyc indicating in 100 meter gradua- 

tions; 115 v, 60 eye, 1 ph; 28” wd x 26” dx 

PAY Vai. 

GROUND ROD MX-148/G: galv steel; 

72” lg x 34” diam. 

RACK, MT-678/FMQ-2: steel; empty; 

approx 72” h x 28” wd x 26” d; includes fold- 

ing table. 

Signal Corps 
Function of part stock No. 

Reception and recording mete-| 7A1326-2 

orological data transmitted 

by audio-modulated radio- 

sonde. 

Builds up pulse received from | 7A46—7 

recorder scanning system to 

energize recorder tapper 

coils. 

Picks up r-f energy transmitted| 2A264-389 

by radiosonde. 

1B1679 

For a-c supply..............| 8E7293 

For a-c cord: 7) 03. se os oe Oe bee 

For*a-¢ cord:<. 71.056... se [LO eee 

Indicates modulation frequency| 7A889-29B 

of radiosonde transmission. 

Establishes ground connection | 3Z3300-148 

for equipment. 

Houses radiosonde receptor 2Z7383-678 

components, except Antenna 

Assembly AS-389/FMQ-2. 



eee, 

Ref Signal Corps 
symbol Name of part and description Function of part stock No. 

RADIOSONDE RECEIVER R-228/FMQ-2:| Receives data transmitted by | 2C4180-228 
F-M and pulsed reception; freq range radiosonde. 

390-410 me in 1 band. 

RADIOSONDE RECORDERS RD-3B/ Records frequencies indicated | 7A1326-3 
FMQ-1 and RD-8C/FMQ-1: chart; by frequency meter. 

printed dot type; approx 21” and 17” 

h x 18” d o/a; 100 v, 60 eyc. 

VOLTAGE REGULATOR CN-2/FMQ-1: Regulates a-c power supplied | 7A1680 

input 90-130 v A-C, 2.3 amp, 60 cye, out- to frequency meter and 

put 115 v A-C, 1.3 amp, 60 cyc; approx amplifier components of the 

53g” h x 534” d x 15” wd o/a. 

WIRE, electrical: Sig C Cable WC-679; 

insulated; single #10 AWG cond; copper; 

.275” OD; 7 #18 AWG strands; black; 

rubber ins; impregnated black braid. 

radiosonde receptor. 

Grounding lead... 45... sa. 

3. Identification Table of Parts for Radiosonde Receiver R-228/FMQ-2 

Ref 
symbol 

(EG Gee 

Cl0S: ae astki es: : 

C105, C108, C116, 
C117, C118, C119, 
C141, C150, C172, 
C173, C175. 

RLGK Stocks tee oe 

LI, SOLA Os oa 

Name of part and description 
Signal Corps 

Function of part stock No. 

RADIOSONDE RECEIVER R-228/FMQ-2: 
F-M (F9) and pulsed (P9) reception; freq 

range 390-410 me in 1 band. 

ALIGNMENT TOOL TL-885/U: 14" wd 

metal sedr on 1 end, other end 14” hex 

socket end opening. 

BOARD, terminal: freq meter connector; 2 

nickel pl brass binding posts w/2 tin pl 

brass solder lugs; 13” wd x 1144” lg x 34" h 

o/a. 

CAPACITOR KIT: main tuning capacitor. . . 

CAPACITOR, fixed: ceramic; 1000 uuf = 

20%; 500 vdew; Erie type 357. 

CAPACITOR, variable: air; plate meshing 

type; single sect; 8.7 uuf max, 1.7 uuf min. 

_ capacity; Johnson Part No. 160-104. 

CAPACITOR, variable: ceramic; 1.5 to 7 uf; 
JAN type #CV11A070. 

2C4180-228 

6Q335 

Frequency meter connector... .| 3Z770—2.48 

(Peculiar) 

First and second r-f and 38DE1 

Oscillator Tuning. (Peculiar) 

C105: V101 heater bypass. 3DA1-—242 

C108: V101 plate filter. 

C116 and C117: V101k, V102 

heater bypasses, 

C118: V103 heater bypass. 

C119: C104 heater bypass. 

C141: J103 bypass. 

C150: J104 bypass. 

C172 and C1738: V101, V102 
plate filters. 

C175: V104 plate filter. 

Antenna trimmer........... '| 3D9008VE7 

V102 cathode trimmers....... 3D9007V-17 

113 



Ref 
symbol Name of part and description 

C1lis . Samrie soa - 

C121, C122, C125, 
C126, C128, C132, 
C133, C135, C137, 
C138, C142, C143, 
C166, C167, C168, 
C169, C170, C171, 
C174, C178. 

C147 ,.Ci482.%-.- 5. 

C149 SSRs ees 

Glb3 25> cae ete 

Olbd. Wie tack hee 

C155, C157, C160... 

114 

CAPACITOR, fixed: ceramic; 3 uuf +.5 uuf; 

500 vdew; JAN type #CC21SL030D. 

CAPACITOR, fixed: ceramic; 1000 uuf —0% 

+70%; 300 vdew; Central Radiolab Part 

No. DA505-104. 

CAPACITOR, fixed: ceramic; 100 uuf 

+10%; 500 vdew; JAN type #CC30SL101K. 

CAPACITOR, fixed: mica; 10,000 uuf 

+10%; 300 vdew; JAN type #CM35B103K. 

Function of part 
Signal Corps 
stock No. 

CAPACITOR, fixed: paper; 100,000 uuf + 

10%;600 vdew; JAN type #CP29A1EF104K. 

CAPACITOR, fixed: mica; 100 uuf = 5%; 

500 vdew; JAN type #CM20B101J. 

CAPACITOR, fixed: paper; 250,000 uuf + 

10%; 600 vdew; JAN type #CP53B1EF254K 

CAPACITOR, fixed: paper; 1 uf + 20% — 

10%; 600vdew; JAN type #CP61B1EF105V. 

CAPACITOR, fixed: electrolytic; 15 uf; 450 

vdew; JAN type #CE51F150R. 

CAPACITOR, fixed: paper; 20,000 uuf +10%; 

600 vdew; JAN type #CP29A1EF203K. 

CAPACITOR, fixed: paper; 2 sect; 100,000 uuf 

+ 10%; 600 vdew ea sect; JAN type 

#CP53B4EF104V. 

CAPACITOR, fixed: paper; 500,000 uuf 

+ 20% —10%; 600 vdew; JAN type 

#CP61B1EF504V. 

CAPACITOR, fixed: paper; 4 uf + 10%; 

600 vdew; JAN type #CP41B1EF405K. 

V103 plate bypass. 

C121 and C135: V105 cathode 

bypasses. 

C122: V105 screen bypass. 

C125: V106 cathode bypass. 

C126: V106 screen bypass. 

C128: V107 cathode bypass. 

Gise: 

C133: V108 screen bypass. 
C137: V109 cathode bypass. 

C138: V109 screen bypass. 

C142: V110 screen bypass. 

C1438: V110 plate bypass. 

C166: V105 heater bypass. 

C167: V106 heater bypass. 

C168: V107 heater bypass. 

C169: V108 heater bypass. 

C170: V109 heater bypass. 

C171: V110 heater bypass. 

C174: V107 screen bypass. 

C178: Sync isolating. 

VIII cathode bypasses....... 

V112A grid coupling......... 

V112B grid coupling......... 

, V113 grid coupling........ 7 

C155: V116B grid coupling. 
C157: J106 coupling. 

C160: V116 grid coupling. 

VAIS*plate see de eee 

V113 voltage divider bypass. . . 

Output filters ieee 

V117B supply filter.......... 

V115 plate bypass........... 

Power supply filter.......... 

V108 cathode bypass. 

3DA1-264 

3D9100-271 

3K3510321 

3DA100-688 

3K2010122 

3DA250-362 

3DB1-137 

3DB15-60 

3DA20-181 

3DA100-770 

3DA500-515 

3DB4-264 



Ref 
symbol 

C164, CIGSSPaoee. ; 

OLMIS OL05e0 LF. 

Aston ees 6 5-3 

L131, L132, L133, 
L134, L135, L136, 
L139. 

PIOL iseeea ts... 

SLOTS OP ere tes. 

SLO eG ees... 

J103, J104, J105.... 

110: 5. 

O104.... 

INLOLS a, 

al ey Fa 

Name of part and description Function of part 

CAPACITOR, fixed: paper; 10 uf + 20% 

— 10%; 600 vdew; JAN type 

#CP70B10F106V. 

CAPACITOR, fixed: mica; 2000 uuf +5%; 

JAN type #CM30B202J. 

CLAMP: electron tube clamp; split clamp 

type. 

COIL, R-F: choke; unshielded........... 

COIL, R-F: choke; unshielded.............. 

CONNECTOR, plug: 3 wire connector, pol; 

straight. 

CONNECTOR, receptacle: 1 round female 

coax cont; straight type. 

CONNECTOR, receptacle: 3 male cont, 2 

curved blades, 1 round ctr prong, pol; 

flush mtg type. 

CONNECTOR, receptacle: single round 

female cont; straight. 

CONNECTOR, receptacle: single round female 

cont; straight. 

CONTACT, case: for gnd partition.......... 

COUPLING, flexible: shaft coupling; consists 

of brass coupling disk, one hub; bakelite 

coupling disk, other hub. 

COUPLING, flexible: shaft coupling; hub on 

spider, rivet on each end of flexible brass 

disk. 

COUPLING, flexible: tuning shaft coupling... 

DIAL: calibrated in me; nickel-silver........ 

DRIVE, dial: tuning dial drive.............. 

Power supply filters.......... 

V112A grid coupling......... 

Signal Corps 
stock No. 

VIZ0-clamp 24ise2. 

L129B center tap choke...... 

L131 : V105 heater choke. 

L132: 

L133: 

L134: 

L135: 

L136: 

L139: 

V106 heater choke. 

V107 heater choke. 

V108 heater choke. 

V109 heater choke. 

V110 heater choke. 

RF GAIN control de- 

coupling choke. 

A-c power input plug 

Antenna input connector. .... 

A-c power input receptacle... . 

J103: Limiter test point...... 

J104: Discriminator test point. 

J105: First audio test point. 

Audio monitor test point. .... 

R-f unit compartment 

grounding contacts. 

Coupling between tuning 

dial and C103C. 

Coupling between C103C and 

C103B. 

Antenna trimmer shaft 

Main tuning dial............ 

Tuning dial drive............ 

cee eet ee 

3DB10-233 

2Z2642.242 
(Peculiar) 

3C326-2868 
(Peculiar) 

3C326-6072 
(Peculiar) 

6Z7591-4.1 

2Z3062-211 
(Peculiar) 

6Z7798-4 

2ZK5531.9 

2Z5531.6 

2Z3191-219 
(Peculiar) 

2Z3295-110 
(Peculiar) 

2Z3295-111 
(Peculiar) 

2Z3295-112 
(Peculiar) 

2Z3723-141 
(Peculiar) 

2Z3876-114 
(Peculiar) 

115 



Ref 
symbol Name of part and description 

ZLOL;. Heer atisede.t 

Z102, Z103, Z104. .. 

L105; ASRS PF ce st 

ZLOC MA roe een 

ELOL E102 roe ee 

XF101, XF102..... 

BLO2Z wa sets hee ee 

0110. dieses 

1101... eeeteae | 

W101, W102, W103. 

X1101. PASS «i. 

L187, WGlSS seer 

R101, R102, R108, 
R111. 

R103, R153, R185. . 

R104, R133, R152. . 

R106; R174... 2... 

RID Tee ss ae 

116 

FILTER, band pass: 21.25 me peak freq, 

2.9 me band width; 114%” sq x 354” lg o/a; 

input and output impedance 3900 ohms. 

FILTER, band pass: 21.25 me peak freq, 

3.75 me band width; 11%” sq x 35%” lg o/a; 

input and output impedance 2200 ohms. 

FILTER, band pass: 21.25 mc peak freq, 3.5 

me band width; 11%” sq x 35%” lg o/a; input 

and output impedance 2200 ohms. 

FILTER, band pass: 21.25 me peak freq, 3.6 

me band width; 11%” sq x 354” lg o/a; in- 

put and output impedance 2200 ohms. 

FUSEVRU=2 7262; AMpIypeust ee. ek en 

FUSE HOLDER: extractor post type; accom 1 

#3 AG cartridge fuse. 

INSULATOR, standoff: round post shape; 

white ceramic, glazed on sides, unglazed 

ends; %" lg o/a; 34%” OD. 

KNOB: round w/pointer index; black bake- 

lite; for 14” diam shaft; arrow marking. 

LAMP LM-52: 6-8 v, .15 amp; miniature 

bayonet base. 

LEAD, electrical: bare solid copper cond, 

.010” thk x %" wd 1 end, tab on opposite 

end 14" lg x 46" wd w/%” wd slot 34" d, 

cond silver pl; 134” lg w/1%" offset. 

LIGHT, indicator: w/lens; for miniature 

T-3844 bayonet base lamp.......:....-..+: 

REACTOR: 8 hy at 200 ma; 90 ohms D-C 

resistance; HS metal case. 

RESISTOR, fixed: comp; 220 ohms + 10%; 
4 w; JAN type #RC20BF221K. 

RESISTOR, fixed: comp; 47,000 ohms 
+10%; 1w; JAN type 4RC30BF473K. 

RESISTOR, fixed: comp; 22,000 ohms 

+10%; 1 w; JAN type 4RC380BF223K. 

RESISTOR, fixed: comp; 6800 ohms +10%; 

14 w; JAN type 4RC20BF682K. 

RESISTOR, fixed: comp; 3900 ohms +10%; 
4% w; JAN type #RC20BF392K. 

Signal Corps 
stock No. Function of part 

V103 to V105 i-f coupling... . 

Z102: V105 to V106 i-f coupling 

Z103: V106 to V107 i-f coupling 

Z104: V107 to V108 i-f coupling 

V108 to V109i-f coupling... .. 

V109 to V110 i-f coupling... . 

A-c line fuses-.5 os s5-oneee 

XE101: FLO holder, -. 3. 

XF102: F102 holder. 

Terminal lug support........ 

General purpose control knob. 

On-off power indicator........ 

W101: V101 heater lead....... 

W102: V102 heater lead. 

W103: V103 heater lead. 

T1OLsockets. oi. £25) eee 

Filter-reactorns.. £4 6.ede 

R101: V101 cathode bias. .... 

R102: V102 cathode bias. 

R108: V104 plate filter. 

R111: V105 cathode bias. 

R103: V103 plate filter....... 

R153 and R185: V1138 voltage 

divider. 

R104: V103 plate bleeder...-. 

R133: V110 screen bleeder. 

R152: V118 voltage divider. 

R106: V103 cathode bias. .. 

R174: V103 cathode loading. 

RLOGWL04serid' aes tee 

3Z1892-35.3 

3Z1892-35.2 

3Z1892-35 
(Peculiar) 

3Z1892-35.1 
(Peculiar) 

3Z1927 

3Z3285-6.7 

3G350-86 
(Peculiar) 

2Z5822-358 
(Peculiar) 

225952 

3E7998-1.4 
(Peculiar) 

2Z5991-155 

3C323-6Z46 

(Peculiar) 

3RC20BF221K 

3RC30BF473K 

3RC30BF223K 

3RC20BF682K 

3RC20BF392K 



Ref 
symbol Name of part and description Function of part 

R110, R113, R119, 
R120, R129, R188 

R112, R116, R122, 

R124, R127. 

R115, R117, R123, 
R126, R162. 

R132, R135, R155, 
R161, R187. 

R136, R142, R148, 
R147, R159, 
R182, R183, 
R184. 

UE CA eee eee 

Riso Stet 128. 

EE tee Bey ed as» Sores 

R144, R150, R178. . 

ido, RASS. oe tosh 

R146, R148, R160, 
R167, R168. 

RESISTOR, fixed: comp; 2200 ohms +10%; 

1w; JAN type 4RC30BF222J. 

RESISTOR, fixed: comp; 39,000 ohms +10%; 

1 w; JAN type #RC30BF393K. 

RESISTOR, fixed: comp; 68 ohms +10%; 

14 w; JAN type #RC20BF680K. 

RESISTOR, fixed: comp; 1000 ohms +10%; 

4 w; JAN type #4RC20BF102K. 

RESISTOR, fixed: comp; 100,000 ohms 

+10%; 1 w; JAN type #4RC30BF104K. 

RESISTOR, variable (potentiometer): comp; 

50,000 ohms +=20%; 2 w; JAN type 

#RV4A WSAS503F. 

RESISTOR, variable (potentiometer): WW; 

7500 ohms +10%; 3 w; JAN type 

#RA25A1FK752FK. 

RESISTOR, fixed: comp; 1 meg +10%; 

14 w; JAN type #RC20BF105K. 

RESISTOR, fixed: comp; 4700 ohms +10%; 

44 w; JAN type #4RC20BF472K. 

RESISTOR, fixed: comp; 470,000 ohms 

+10%; % w; JAN type #4RC20BF474K. 

RESISTOR, fixed: comp; 270,000 ohms 

+10%; 4%w; JAN type #4RC20BF274K. 

RESISTOR, fixed: comp; 150,000 ohms 

+10%; 1. w; JAN type ¢RC30BF154K. 

R110: 

SRALT: 

| R162: 

R146: 

V105 plate filter....... 

V106 plate filter. 

V107 plate filter. 

V108 plate filter. 

V109 plate filter. 

LRSILUSI 

R119: 

R120: 

R129: 

R188: 

R112: 

R116: 
R122: 

R124: 

R127: 

V105 screen dropping. . 

V106 screen dropping. 

V107 screen dropping. ° 

V108 screen dropping. 

V109 screen dropping. 

R115: V106 cathode bias. .... 

V107 cathode bias. 

V108 cathode bias. 

V109 cathode bias. 

V115 plate current 

limiting. 

R123: 

R126: 

R132: V110 screen dropping. . 

R135: V110 plate filter. 

R155: V113 voltage divider. 

R161: V115 screen. 

R187: 

R136 and R182: V110 plate 

and screen supply voltage 

dividers. 

'-R142 and R148: V111 diode 

loads. 

R147 and R184: V112B 

cathode voltage dividers. 

R159: V115 grid. 

R183: 

LOW RF: GAIN control... 

RE GAIN ‘control. ...20-.-.: 

Discriminator test isolating... . 

V111 de-emphasis........... 

R144: 
R150: 
R178: 

Waiti2 Avorideys. pha 6. 

V118 grid. 

V117 screen dropping. 

R145: 

R154: 

V112A plate filter.....: 

V113 plate load. 

V112B plate filter... . . 

V112B grid. 
Audio monitor isolating . 

R148: 
R160: 

Signal Corps 
stock No. 

3RC30BF222J 

.3RC30BF393K 

3RC20BF680K 

3RC20BF 102K 

3RC30BF104K 

3RV45026 

3RA7210 

3RC20BF105K 

3RC20BF472K 

3RC20BF474K 

3RC20BF274K 

3RC380BF154K 
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Ref 
symbol 

R163, R186.......: 

R164 fr ROSE. 

RiG6GRRLISIO Rea. 

R169, Riz. 23 

R170, RIT seen 

RI76, RU Teo es 

ec oe cece ec ee ee 

Name of part and description Function of part 

RESISTOR, variable (potentiometer): comp; 

500,000 ohms +20%; % w; JAN type 

#RV2APF-K504F. 

RESISTOR, fixed: comp; 1500 ohms +5%; 

2 w; JAN type 4RC42BF152J. 

RESISTOR, fixed: comp; 220,000 ohms 

+10%; 4% w; JAN type #4RC20BF224K. 

RESISTOR, variable (potentiometer): comp; 

2.5meg +20%;2w; JAN type 4RV4APFK 

255F. 

RESISTOR, fixed: comp; 16,000 ohms +5%; 

2w;JAN type ¢RC42BF163J. 

RESISTOR, variable (potentiometer); comp; 

500,000 ohms +20%; 14 w; JAN type 

#RV2AWSA504F. 

RESISTOR, fixed: comp; 56,000 ohms +5%; 

2 w; JAN type ¢4RC42BF563J. 

RESISTOR, variable (potentiometer): WW; 

1000 ohms +5%; 2 w; JAN type 

#RA15A25A102AJ. 

RESISTOR, variable (potentiometer): comp; 

500,000 ohms +20%; 14 w; JAN type 

#RV2ZAPFK504B. 

RESISTOR, fixed: comp; 1.8 meg +10%; 

l6w; JAN type 4RC20BF185K. 

RESISTOR, fixed: WW; 5000 ohms +5%; 

9 w; 200°C max continuous oper temp; 

JAN type #RW56J502. 

RESISTOR, fixed: WW; 6300 ohms +5%; 

9 w; 200°C max continuous oper temp; 

JAN type #4RW56J632. 

RESISTOR, fixed: WW; 3.9 ohms +10%; 

2 w; 110° C max continuous oper temp; 

JAN type #RU6C3R9K. 

RESISTOR, fixed: composition; 390,000 ohms 

+10%; 4% w; JAN type #4RC10BF394K. 

SCALE: voltage pattern evaluation; trans- 

parent cartographic film disk. 

SHIELD, tube: hollow cylinder shape w/mtg 

ft ea end; 2.085” ID x 4” lg w/o mtg ft, 

214” OD. 

Signal Corps 
stock No. 

R167: V116A plate filter. 

R168: V116B plate filter. 

SPKR. VOLUME control.... 

V114 cathode bias........... 

V115 time constants......... 

Locking control............. 

V116 cathode voltage divider. . 

R166: HOR. GAIN control... 

R173: VERT. GAIN control. 

R169: V116A cathode voltage 

divider. 

R172: V116B cathode voltage 

divider. 

R170: HOR. POS. control.... 

R171: VERT. POS. control. 

R175: INTENSITY control. . 

R177: FOCUS control. 

V117 screen bleeder.......... 

VATS dropping 25. ee eee 

V101, V102 plate dropping... 

V115 filament dropping. 

V112A grid coupling resistor. . 

ViLt-scalety at SR See se 

VAL7 shield 7, «6.5 dene oP oer 

3RV55035 

3RC42BF 1525 

3RC20BF224K 

3RV62510 

3RC42BF163J 

3RV55034 

3RC42BF563J 

3RA5723 

3RV55033 

3RC20BF185K 

3RW28520 

3RW29113 

3RU12004 

3RC10BF394K 

2Z8076-133 

(Peculiar) 

2Z8304.191 
(Peculiar) 



Ref 
symbol 

AOLUIS ees Ages - « 

XV101, XV102, 
XV103. 

2, @ a eee 

XV105, XV106, 
XV107, XV108, 
XV109, XV110, 
XV111, XV113, 
XV114, XV115, 
XV118, XV119. 

eva cee VLIG: S05 

DVL Coit Aen tle tele 2: 

DO a UR AR ea 

POUL oe Bea 

BLO, OLOZ seas. < 

Omi detetsie ss so 5 

PANG Mergers sist eis hn 4 3 

V101, V102, V103... 

ALLS a eee 

Name of part and description 

SOCKET, tube: octal; under chassis saddle 

mtg w/4 gnd lugs; JAN type #TSB8T102 

SOCKET, tube: octal; under chassis wafer 

mtg. 

SOCKET, tube: 7 axial miniature cont; under 

chassis wafer mtg. 

SOCKET, tube: 7 axial miniature cont; under 

chassis wafer mtg. 

SOCKET, tube: 9 axial miniature cont; under 

chassis wafer mtg. 

SOCKET, tube: 12 med axial cont; 1 piece 

saddle mtg. 

SOCKET, tube: std octal; 1 piece saddle mtg. . 

SPEAKER, dynamic: cone type, 4” diam; PM 

field. 

SWITCH, toggle: DPST; JAN type, #ST22K. 

TRANSFORMER, A-F: plate coupling type; 

pri 10,000 ohms impedance, secd 8 ohms 

impedance; HS metal case, iron core. 

TRANSFORMER, power: fil and plate type; 

input 115 v, 60 cye, 1 ph; secd #1, 6.3 vat1 

amp, secd #2, 6.3 v at 1 amp, secd #8, 5 Vv 

at 3 amp, secd #4, 6.3 v at 8 amp, secd 75, 

600 v at 200 ma, CT. 

TRANSFORMER, discriminator: 21.25 me.... 

TUBE, electron: JAN-2C40.............0:5: 

TUBE, electron: JAN-6J6.......... 

Function of part apne ore 

C158.socket sae so: feo o. |) 2Z8678.327 

Tube sockets..............--| 2Z8761-5 

(Peculiar) 

Vil04ssocketmee oon eee 2ZOOU e149 

(Peculiar) 

XV105: V105 socket.........| 2Z8677.148 

XV106: V106 socket. (Peculiar) 

XV107: V107 socket. 

XV108: V108 socket. 

XV109: V109 socket. 

XV110: V110 socket. 

XV111: V111 socket. 

XV118: V113 socket. 

XV114: V114 socket. 

XV115: V115 socket. 

XV118: V118 socket. 

XV119: V119 socket. 

XV112: V112 socket. _ 2Z8679.31 

XV116: V116 socket. (Peculiar) 

Vi7. sockets s.%5 o2-226.2 +. .-| 2Z28682.23 
(Peculiar) 

Vit20isockets en te eee ee 22786717.333 

(Peculiar) 

Loudspeaker: - 25...0-.<..--- 6C43-37 

$101: POWER ON-OFF 3Z9863-22K 

switch. 
S102: R-F GAIN LOW-HIGH 

switch. 

Audio-output transformer... .. 2Z9632.520 
(Peculiar) 

Power transformer........... 2Z79613.623 

(Peculiar) 

Discriminator transformer... .| 2Z9643.339 

(Peculiar) 

V101: First-r-f amplifier... ... 2J2C40 

V102: Second-r-f amplifier. 

V103: Mixer. 

Local oscillator............:.- 23636 
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Ref Signal Corps 
symbol Name of part and description Function of part stock No. 

V105, TIS. AANS 2: DUBE; electron2JAN=6A'G6.).... RA Seer el) Cee ie ohentei e ee epe eer eee 

V106, V107, V108, TUBE, electron: JAN-6BA6................| V106: Second i-f amplifier. ...| 2J6BA6 

V109. V107: Third i-f amplifier. 
V108: Fourth i-f amplifier. 

V109: Fifth i-f amplifier. 

V110..0 24). 22) LUBE electron: JAN-GAHG) yo 52 e. wee ole Lean tera ie pee ee 2 eee 

Vill. kl.) eee co DUBE, electrons JAN-6A lb. .¢ Diseriminator. ps. 0s: 2. 22 ..| 2eGAue 

V112, V116........| TUBE, electron: JAN-12AX7...............| V112: First audio and clipper. .| 2J12AX7 
V116: Horizontal and verti- 

cal deflection amplifier. 

V114..............| TUBE, electron: JAN-6AQ5................| Speaker output amplifier.....}| 2J6AQ5 

V115............:.| TUBE,-electron: JAN-2D21......::.........| Time:base generator... ..>. 4.|)2s2D20 

Vil7s. 2.2 + |) TUBE, electrons JAN-2BPIe7. Oscillograph .. .2.7.2...2.5 4e\ecdeee 

W1II8s..2.,--+.2.-.--| TUBE, electron; JAN-OA2. 37) oo). ose eV Oltagesrecula tonne nee ae eee 

V119..............| TUBE, electron: JAN-6X4.................| Oscillograph supply rectifier. ..| 2J6X4 

V120.. 20 .05ee Sk. 5. |- TUBE, electron: JAN—5SUAGE oa 4. ee oe AER ehifiens te sate at eer ene eee 

TUBE PULLE RSE =20 [eae eae 6R7442 

W RENCH: Allen hex key, short series for 6R57400 

Allen #8 socket head set screw, Allen #4 

socket head cap screw, and Allen #5 and #6 

flat head cap screw. 

WRENCH: “Bristo”’ set screw; for Bristo #6 — 6R55230 

multiple-spline set screw. 

4. Identification Table of Parts for Antenna Assembly AS-—389/FMQ-2 

Ref 
symbol Name of part and description 

120 

ANTENNA ASSEMBLY AS-389/FMQ-2; 

14 wave coax dipole; receiving; brass, silver 

pl; 1 piece; 18” lg x 214” idam o/a less approx 

100 ft AN R-F Cable RG-8A/U; 1” thd pipe 
cap on bottom for mtg; fixed; freq 400 me; 

approx 52 ohm coax transmission line feed; 

incl approx 100 ft AN R-F Cable RG-8A/U 

terminated w/AN R-F Plug UG-21B/U; 

p/o AN Radiosonde Receptor AN /FMQ-2; 

Natl Co #SA: 5295. 

Function of part 
Signal Corps 
stock No. 

Picks up energy transmitted 

by radiosonde. 

ANTENNA SECTION: 1 pole of 4% wave coax|................ 
dipole, receiving; p/o AN Antenna Assembly 

AN-389/FMQ-2; brass, silver pl; 400 me 

receiving, 50 ohm coax transmission line 

feed; round rod w/hex shaped base; 

5314," lg x 44” OD o/a; single 14"—28 thd x 

5" d tapped hole in hex base f /mtg Natl Co 

#SA: 6162. 

2A264-389 

2A291-39 



eee 

Name of part and description 

CABLE RG-8A /U; coax; 52 ohms impedance, 

29.5 uuf /ft; 4000 v RMS max oper; 7 strands 

#21 plain copper wire: outer cond, .340” 

max OD, plain copper, single braid, poly- 

ethylene dielectric, .285” OD; outer cover- 

ing, .405” OD, polyvinyl employing non- 

migratory plasticizers; designed for low 

temp use, same as RG-8/U except cable jack- 

et improved to meet low temp requirements; 

NME spec JAN-C-17 w/exceptions. 

INSULATOR, standoff: conical shape; glazed |........ 6... -. +e eee ee eee 

ceramic; 13%" lg x 214” OD 0/a x 17— 64” ID; 

3 mtg holes 3%” diam spaced 120 deg apart; 

p/o AN Antenna Assembly AS-389/FMQ-2; 

Natl Co #M282-1. 

PLUG UG-—21B/U; 1 round male coax cont; 

straight, type ‘“N”’; approx 214" lg x 5%" 

diam o/a; nominal impedance 50 ohms,con- 

stant characteristic up to 3000 me; cylindri- 

cal brass, silver pl body; low loss ploymeric 

syn resin insert; .437”diam cable opening in 

clamping nut; 5¢”-24 NEF female thd on 

coupling nut; ANRFCCC dwg #RE49F 402. 

Signal Corps 
Function of part stock No. 

R-f transmission line from TF425-8A 

antenna to radiosonde 

receiver. 

3G350-87 

Coupling to r-f input jack on | 2Z7390-21B 

radiosonde receiver. 

5. Identification Table of Parts for Amplifier AM—7B/FMQ-| 

SAO Lae Sheets Ae 8 > 

CS ZULE seary a aie sd ae 

OD See RENNES, 205 6: 

CUE earning eo 

AO se dos ick AEs i 

948608—51—_9 ~ 

Signal Corps 

Name of part and description Function of part stock No. 

AMPLIFIER AM-7B/FMQ-1: approx 28” Builds up pulse received from | 7A46-—7 

wd x 26" d x 24” h. recorder scanning system to 

energize recorder tapper 

coils. 

BOARD, terminal: 5 solder lugs w/term; 7A371-6 

black phenolic; 334” lg x 144” wd x %” 

thk o/a; Friez dwg #504365. 

CAPACITOR, fixed: paper; 1 uf +10%; 600 | A-f bypass, grid circuit of 3DB1-139 

vdew; max o/a dimen 2” lg x 134” wd x tube V202. 

1” h; JAN Type #CP53B1EF105K. 

CAPACITOR, fixed: paper; 1 uf +10%; Plate voltage source for tube | 3DBI-140 

1000 vdew; max o/a dimen 2” lg x 2” wd x V202. Refer to paragraph 

11%" h; JAN type #CP53B1EG105K. 67. : : 

CAPACITOR, fixed: paper; 1 uf +10%; Filter, power supply........ | 3DB1-—56 

1000 vdew; body dimen 33%” lg x 114” 

~ diam; JAN type #CP41B1EG105K~ = 

CAPACITOR, fixed: paper; 2 uf +10%; Filter, power supply.........| 3DB2-74 

-1000 vdew; body dimen 414” lg x 114" 

diam; JAN type #CP41B1DG205K. 

FUSE, cartridge: 3 amp; 25 v; glass body; Overload protection..........| 821950 

ferrule term 114" lg x 4" diam 0/a; 

Bendix-Friez part/dwg #507308-1. 

42) 



Ref 
symbol 

T2004 = teen 

2015. e eee 

VZ04 2V 207 2 pois ae 

V200te are eee 

V206 ode ee 

Name of part and description Function of part 
Signal Corps 
stock No. 

HOLDER, fuse: extractor post; for single 

#3AG fuse; bakelite body w/copper clips; 

234" OD x 21%" lg x 14” diam; Littel fuse 

#341001. 

REACTOR: filter choke; single winding; 15 

hy; 85 ma, 375 ohms D-C resistance; HS 

metal case; 2%" wd x 4%" hx 2144" d o/a. 

RESISTOR, adjustable: WW; 1 ohm +5%; 
10 w; 134” lg x 46” diam; IRC #ABA. 

RESISTOR, adjustable: WW; 15,000 ohms; 

75 w; 644" lg x 34” diam; IRC #ESA. 

RESISTOR, adjustable: WW; 25,000 ohms 

+10%; 25 w; 214” lg x %” diam; IRC 
#DHA. 

RESISTOR, fixed: comp; 150,000 ohms 

+10%; 2 w; max body dimen 1.78” lg x 

.405” diam; JAN type 4RC41BF154K. 

SOCKET, tube: std octal; isolantite; 17%” lg 

x 14%" wd x 34” thk; Natl Co #CIR-8. 

TRANSFORMER, A-F: plate coupling type; 

pri 10,000 ohms; seed 90,000 ohms imped- 

ance; inclosed metal case; 27%” lg x 21%” 

wd x 23%” h; Thordarson #T57A36. 

TRANSFORMER, power plate and fil, pri 

tapped 105/115/125 v, 60 eye; secd #1, 

1120 v, 150 ma, CT; secd #2, 6.3 v, 5 amp; 

secd #38, 6.3 v, 3 amp; secd #4, 5 v, 3 amp; 

HS metal case; 534” wd x 534” d x 5116” 

h o/a. 

TUBH, electron: JAN-2050................. 

TUBE, electron: JAN-5U4G............... 

TUBE, electron: JAN-OA3/VR75........... 

TUBE, electron: JAN-OD3/VR150.......... 

TUBE, electron: JAN-OB3/VR90........... 

Holds cartridge fuse......... 

Filter, power supply......... 

Adjustment of voltage for 

tube heaters. 

Series regulation............. 

Voltage divider.............. 

Charging resistor for capaci- 

tor C202. 

Interstage, tubes V401 and 

v202. 

Powereck Sarna coeceoen 

Thyratron amplifier.......... 

‘Rectifier sor. eae aces ce ee 

Voltage regulators........... 

Voltage regulator............ 

Voltage regulator............ 

6. Identification Table of Parts for Voltage Regulator CN-2A/FMQ-| 

Ref 
symbol Name of part and description Function of part 

OS02, tron t ste an a2 

122 

VOLTAGE REGULATOR CN-2A/FMQ-1: 

Input 95-130 v, 2.8 amp, 60 cyc; output 

115 v +5%; 1.3 amp, 60 cyc; approx 534” 

h x 534” d x 15” wd o/a. 

CAPACITOR, fixed: paper; 5 uf +10%, 

—2.5%; 440 vacw; Ray Theon #35-416P2. 

Regulates a—e power supplied 

to portion of equipment. 

Voltage regulating. 

3Z3275 

7TA702-6 

3Z5991-88 

3Z6615—-86 

3Z6625-76 

3RC41BF154K 

27,8678.53- 

2ZK9717-57A36 

7A1860.2-6 

232050 

2J5046 

2JO0A3/VR75 

2JO0D3/VR150 

2JOB3/VR90 

Signal Corps 
stock No. 



7. Identification Table of Parts for Radiosonde Recorders RD-3B/FMQ-I and RD-3C/FMQ-| 

Ref 
symbol 

ADO Sid Seis wrod 

Name of part and description Function of part 
Signal Corps 
stock No. 

RADIOSONDE RECORDERS 

RD-3B/FMQ-1 and RD-38C/FMQ-1: 

chart; printed dot type;-17” h x 21” wd x 

18” d; 110 v; 60 eye. 

BAR, tapper: includes 1 left front dog and 

1 right front dog; brass; nickel pl; 1014” lg 

x 114” wd x 21%” o/a; Friez #507228. 

BEARING, ball: single row, angular; plain, 

14" bore, 4%” OD x 14%” wd; Norma-Hoff 

#S-0. 

BEARING, ball: single row angular; plain; 

bore 5mm, OD 16 mm x 5 mm wd; 

Norma-Hoff #E-5. 

BEARING, ball: single row angular; bore 8 

mm, OD 24 mm x 7 mm wd o/a; SKF 

#E-8. 

BEARING, ball: single row angular; bore 12 

mm, OD 32 mm x 7 mm wd 0/a; Norma- 

Hoff #E-12. 

BOARD, terminal: 2 brass, nickel pl screw 

term; molded bakelite; 154” lg x 114%” wd 

x 44” thk o/a; Jones HB #2-141. 

BOARD, terminal: 3 brass, nickel pl screw 

term; molded phenolic board; 21%” lg 

x 14%" wd x 1” thk o/a; Jones HB #8-141. 

BOARD, terminal: 4 brass, nickel pl screw 

term; molded bakelite; 254” lg x 1144” wd x 

4" thk; o/a; Jones HB #4-141. 

BOARD, terminal: 5 brass, nickel pl screw 

term; bakelite; 2154” lg x 14%” wd x 14” 

thk; Jones HB #5-141. 

BOARD, terminal: 5 screw term; bakelite; 

334” lg x 144" wd x %" thk o/a; Friez dwg 

#32812. 

BRUSH, electrical contact; slip rings; copper 

graphite; 14” lg x 5” diam o/a; Chas E 

Chapin #680. 

CAM: rocker arm; phosphor bronze and brass; 

14%” lg x 11%” wd x 2%" thk o/a w/2 

#6-32 hex socket set screws, 1%” lg; 

Friez #32406. 

CAPACITOR, fixed: paper, oil filled; 1 uf 

+15% —0%; 220 vaew; 314” lg x 1%” 

diam; Holtzer #100295. 

Makes printed record of fre- 

quencies indicated by 

Frequency Meter 

TS-29B/FMQ-1. 

For rocker arm assembly. .... 

For rocker frame......... 

For rocker frame, paper drive 

shaft, and brush blocks. 

For photocell and optical 

system drive shaft. 

Tapper coil terminal board... 

Starting, for paper drive 

motor. 

7A1326-3 

7A1326-3/A5 

3H310-2 

3H2335/5 

3H1601/2 

2Z9402.44 

2Z9403 .6 

2Z9404.1 

2Z9405.1 

TA371-5 

7A1326-3/B4 

7A1326-3/C3 

3DB1.295-1 
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Ref 
symbol Name of part and description 

C401.27, a9 eo} 

C402)5 Ao hr haes 

L400; E4016 204 22:5 

MA00 To yc eh ae 

F400, F401... 0:23 

124 

CAPACITOR, fixed: paper, 1.2 uf +10%; 

220 vaew; 314" lg x 14%” diam; Holtzer 

#PC-103509. - 

CAPACITOR, fixed: paper; 250,000 uuf 

+10%; 400 vdew; body dimen 25%” lg x 

34" diam w/13%" lg bracket; JAN type 

#CP28A1EE254K. 

CLIP: electron tube; phosphor bronze; U 

shaped, 14%” h x 1” wd w/one 7%” flange on 

1 leg of U; Friez #507234-2. 

CLIP: electron tube; phosphor bronze, nickel 

pl; ““U” shaped, 114” h x 1” wd w/one 

1%" flange on 1 leg of U; Friez #507234-1. 

COIL, solenoid: D-C resistance 610 to 725 

ohms; bar shape; 15%” lg x 1%” x 1%” o/a. 

CONTROL, light beam: 0-500 ma meter move-| Interrupts light beam between 

ment; cylindrical case w/rectangular mtg 

base; approx 7” OD x24" d o/a; Friez 

#P-35664. 

DISK, mounting: plastic and copper; complete 

less lens assembly; 67%” OD x 2%” 0/a; 

Friez part # OAP-32415 less part #507406. 

DISK, mounting: plastic and copper; complete 

less photoelectric cell; 67%” OD x 11%” thk 

o/a; Friez part OAP-32414 less part 

#A-507231. 

DRUM, spiral: brass; c/o rod shaft, spiral 

drum, drum ends; 15%" lg x 1%” OD o/a; 

Friez #P32445. 

FUSE FU-27: cartridge; 2 amp, 250 v; glass 

body; ferrule term.; 1144” lg x 4” diam o/a. 

FUSE, cartridge: 6 amp, 250 v; ferrule term; 

o/a dimen 2” lg x %”" diam; Navy spec 

#17-F2 (a-c line). 

GEAR: bevel; phosphor bronze; straight 

teeth; 12 teeth; .291” OD x 14” bore x 

114” thk; Friez #506958. 

GEAR: spur; phosphor bronze, nickel pl; 

straight teeth; 18 teeth; 34” OD o/a x 

.126” bore x 23,” thk; Friez #32209. 

GEAR: spur; lacquered bakelite gear, nickel 

pl brass hub; straight teeth; 24 teeth; 

134” OD x .187” bore x 75¢,” thk; Friez 

#32454. 

GEAR: spur; brass, nickel pl; straight teeth; 

24 teeth; .812” OD x .187” bore x 3” thk; 

Friez #35663. 

Function of part 

Starting, for main drive 

motor. 

Preamphifier’=ieieg 2.2680. oe 

For energizing tapper bar 

mechanism. 

light source and photocell 

in accordance w/electrical 

pulses. 

Mounts optical system....... 

Mounts photoelectric cell... .. 

Overload protection......... 

Overload protection......... 

Engages long face pinion of 

motor drive for tape 

reverse. 

Motor pinion of tape reverse 

assembly. 

For 1,050-rpm motor drive 

shaft. 

Meter adjustment........... 

Signal Corps 
stock No. 

3DB1A2-1 

3DA250-279 

7TA525 

7TAK1326-3/C1 

7A702.3 

7A1326-3/M2 

7A1326-3 /2 

7A1326-3/16 

7AK1326-3/D1 

3Z1927 

3Z2606.16 

7A1326-3/3 

7A1326-3/6 

7A1326-3/G15 

7A1326-3/5 



Name of part and description Function of part 
Signal Corps 
stock No. 

GEAR: spur; brass, nickel pl; straight teeth 

31 teeth; .515” OD x .187” bore x 134” thk; 

Friez #32821. 

GEAR: spur; phosphor bronze, nickel pl; 

straight teeth; 50 teeth; 134” OD x .187” 

bore x 14%” thk; Friez #32198. 

GEAR: spur; lacquered fiber gear, nickel pl 

brass hub; straight teeth; 67 teeth; 23,” 

OD x %” bore x 134” thk; Friez #32400. 

GEAR: spur; brass, nickel pl; straight teeth; 

153 teeth; 227%,” OD x 5” bore x 114” thk 

o/a; Friez #32816. 

GEAR: spur; brass, nickel pl; straight teeth; 

268 teeth; 8.437” OD x 34” bore x .128” thk; 

Friez #82279. 

GEAR: worm; stainless steel; helical teeth; 

single LH thd; .874” OD x .187” bore x 

54" lg; Friez #506916. 

GEAR: worm; phosphor bronze, nickel pl; 

straight teeth; 50 teeth; 144” OD x .187” 

bore x 134” thk; Friez #506915. 

GEAR ASSEMBLY: bevel and spur; phos- 

phor bronze, nickel pl; 13%” diam o/a x 

.187” bore x 2%" thk; bevel gear 36 teeth, 

spur gear 30 teeth; Friez #32195. 

GEAR ASSEMBLY: spur; bronze, nickel pl 

and bakelite, lacquered; 1%” OD x 14" 

bore x 1144” thk; large gear 48 teeth, small 

gear 24 teeth; Friez #A—32489. 

GEAR ASSEMBLY: spur, phosphor bronze 

nickel pl and bakelite lacquered; 134” OD 

o/a x .187” bore x 5” thk; large gear 50 

teeth, small gear 18 teeth; Friez #32207. 

GEAR ASSEMBLY: spur; phosphor bronze 

nickel pl and bakelite, lacquered; 134” OD x 

.187” bore x 174” thk; large gear 50 teeth, 

small gear 18 teeth; Friez #32204. 

GEAR ASSEMBLY: spur; brass, nickel pl; 

.952” OD x 14” bore x 134” thk; large 

gear 59 teeth, small gear 39 teeth; Friez 

#32820. 

GEAR ASSEMBLY: spur; brass hub and 

lacquered fibre gear; 3144” OD x 5” 

bore x 134” thk; large gear 105 teeth, 

small gear 67 teeth; Friez 482435. 

HOLDER, contact brush: black plastic, 

lacquered; pear shaped; 214" lg x 2” wd x 

14” thk o/a; Friez #507210. 

For paper drive motor (.4” 

paper drive). 

Meshes with spur gears of 

tape reverse assembly. 

Drive for spiral drum 

assembly. 

Drive for paper roll.......... 

Drive for optical and 

phototube disks. 

For rotating meter (see 

worm gear). 

For rotating meter ..00545 5... 

For tape reverse............. 

For slow-speed drum drive... . 

Meshes with motor pinion at 

tape reverse assembly. 

Meshes with drive gear for 

tape reverse. 

Meshes with pinion of paper 

drive motor. 

For spiral drum drive........ 

7A1326-3/P1 

7AK1326-3/G1 

7A1326-3 /G12 

7A1326-3/G10 

7A1326-3/G13 

7A1326-3/15 

7A1326-—3 /4 

7AK1326-3/G4 

7TA947.1 

TAK1326-3/G2 

7A 1326-3 /G8 

7A1326-3/G9 

7A1326-—3/H4 
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Name of part and description Function of part 

HOLDER, fuse: extractor post; bakelite body; 

10 amp max; 21%" lg x 34” diam 0/a; 

Littlefuse #841001. 

HOLDER, tape guide: lower; brass, nickel pl; 

154" lg x .311” diam o/a; Friez #31765. 

HOLDER, tape guide: upper; brass, nickel pl; 

134.” lg x 811” diam o/a; Friez #31766. 

HUB: brass, nickel pl; .4875” ID x 2”OD x 

1146" thk o/a; Friez #31794. 

INSERT, brush holder: brass, nickel pl; 

254" lg x 14" diam, w/hole .157” diam x 

54" d; Friez #32429. 

KNOB: round; brass, nickel pl; for 4” diam 

shaft; single #5-40 x 3%” hex socket, cup 

point set screw; 114” diam x 5” lg o/a; 

knurled; Friez #36240. 

LAMP, incandescent: 6-8 v, 15 ep; round 

clear bulb; 2” lg x 1” diam; bayonet base; 

Mazda #87 (for optical disk assembly). 

LAMP, incandescent: 115 v 7 w; bulb C7 

frosted; 214” lg o/a; candelabra screw base; 

C7A fil; GE #7C7/W. 

LAMPHOLDER: candelabra bayonet base; 

bakelite; 125 v, 75 w; approx dimen 

434" h x 214" wd o/a; w/snap-on lamp 

shade; Marks Prod #W-—0682. 

MODIFICATION KIT MX-636/FMQ-1: 

for Radiosonde Recorder RD-3/FMQ-1, 

p/o Radiosonde Receptor AN/FMQ-1; 

Sig C dwg #SC-—D-14918-A through 

#SC-—D-14922-A and #SC-—B-15669-A. 

MOTOR, A-C: capacitor-start syne type; 

1 rpm; closed frame; keyed shaft to fit Wood- 

ruff #201 key; 211%” lg x 2%” wd x 2%” h; 

shaft 14” lg x 3” diam; 115 v A-C, 60 cye, 

single ph; Friez #P—507066. 

MOTOR, A-C: capacitor-start syne type; 

1050 rpm; closed frame; keyed shaft to fit 

Woodruff #201 key; 315%” lg x 2%” wd x 

2%" h; shaft 14” lg x 34” diam; 115 v A-C, 

60 eye, single ph; Friez #507061. 

MOTOR, A-C: induction type; .004 hp; open 

frame; w/set screw fastened pinion; 

2196" Ig x 2114" h x 134” d o/a; shaft .1247” 

diam x 5%" lg; 115 v A-C, 60 eye, single ph, 

1g amp, 14 w; Friez #506956 and #32209. 

NUD, hexagon: brass, nickel pl; 45-40; 46” 

thk; 3%” wd across flats; Friez #32933. 

For single #3AG fuse........ 

Fastens to large drive gear... . 

Meter zero adjustment....... 

Light source for photocell... . 

To illuminate recorder....... 

Replaces ribbon reversing 

assembly. 

For paper drive............. 

For maincdrives- ae. eee 

For ribbon reverse assembly. . 

For locking adjusting screw 

on spiral drum. 

Signal Corps 
stock No. 

3Z3275 

7A1326-3/19 

7A1326-3/8 

7A1326-3/9 

7A1326-3/1 

7A1050-4 

6Z6806.6 

6Z6825.1 

7TA1055A 

7A1123-636 

7A1129-1 

7A1129-4 

7A1129 

6L3105-40-3.1A 



ash 8) mw OV e) ere. o.cee G e 

Name of part and description Function of part 
Signal Corps 
stock No. 

NUT, hexagon: brass, nickel pl; 5’—18; 

3%” thk; 1%” wd across flats; Friez #32810. 

NUT, hexagon: brass, nickel pl; 54’”—48; 

154” thk; 34” wd across flats; w/6 radially 

drilled holes; Friez #40909. 

NUT, round: brass, nickel pl; 410-32 thd; 

3%" thk; 34” diam; 3%” radially drilled 

holes 90 deg apart; Friez #31730-B. 

NUT, round: stainless steel; 45-40; 7%,” thk; 

34” diam; Friez #31724. 

NUT, round: brass, nickel pl; 5%’—48; 7%” 

diam x 3%” thk; w/6 radially drilled holes; 

Friez #81747. 

NUT, thumb: brass, nickel pl; 5¢’—-18; 54” 

thk; 7%” OD; knurled top; Friez #32425. 

OPTICAL SYSTEM: for optical disk; c/o 

optical elements in metal case; approx 

dimen 2154" lg x 1” diam o/a; Friez 

#507406, ST—591. 

PIN, roller: stainless steel; 1154,” lg x 14" 

diam; w/head 34," thk x 14" diam; Friez 

#31769. 

POINTER, indicator: paper set; brass; 

nickel pl; 114” lg x 11%” wd x 5%” thk 0/a; 

w/pointer 114” lg; Friez #36098. 

RESISTOR, fixed: comp; 3 meg +5%; 2 w; 

max body dimen 1.78” lg x .405” diam; 

JAN type #4RC42BF305J. 

RESISTOR, fixed: comp; 1000 ohms +10%; 

2 w; max body dimen 1.78” lg x .405” 

diam; JAN type #RC42BF102K. 

RIBBON, printing: black; 44” wd; 36 ft. Ig; 

metal spool; Fed spee DDD-R-311, type 

A, class #1. 

ROLLER, guide: ribbon, lower; brass; nickel 

pl; 4%” lg x 34” diam o/a; Friez #31767. 

ROLLER, guide: ribbon, upper; brass; nickel 

pl; 25" lg x 4%” diam o/a; Friez #31768. 

ROLLER ASSEMBLY, guide: brass and 

rubber; c/o hub assembly, springs, and 

rubber rollers; 154” lg x 1144”hx1%"d 

o/a; Friez #32790. 

SCREW, set: slotted, headless; stainless 

steel; 45-40; 54” lg w/cone point; Friez 

#32739. 

For eccentric screw.......... 

Secures rocker frame pivot.... 

For rocker frame adjusting 

screw. 

For pivot screw locknut for 

tapper bar. 

For rocker frame............ 

For fastening phototube and 

light disk to shaft. 

Focuses photocell light 

source. 

Secures tape guides to 

rocker frame. 

Grid, tube V401, pre- 

amplifier. 

Cathode, tube V401, pre- 

amplifier. 

Maintains pressure on paper 

on chart roll. 

For adjusting spiral drum 

assembly. 

6L3505-18-7.1 

7A1148-1 

6L3655—40 

T7TAK1326-3/N1 

6L3885-18-14.1 

7TAK1326-3/05I 

7A1326-3 /10 

7A1326-3/P4 

3RC42BF305J 

3RC42BF102K 

7A1326-3/G49 

7A1326-3/G50 

TAK1326-3/R1 

6L18505-10.35 
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Ref 
symbol Name of part and description Function of part 

Signal Corps 
stock No. 

SCREW, machine: Fil H; brass, nickel pl; 

#256; 546" lg w/3%" lg thd; head %” thk x 

3%" diam w/14" lg x .125” diam shoulder; 

Friez #82267. 

SCREW, machine: Fil H; brass, nickel pl; 

48-48; 14" lg w/14" lg thd; Friez 

#500255-4. 

SCREW, machine: F Fil H; brass, nickel pl; 

#4-40; 14” lg w/13¢," lg thd; head 3%” thk x 

1%" diam; Friez #32211. 

SCREW, machine: F Fil H; stainless steel; 

#5-40; 3%” lg w/%," lg thd; head 3%” thk x 

5” diam; Friez #32222. 

SCREW, machine: F Fil H; brass, nickel pl; 

#5-40; 56” lg w/.227” lg thd; head 5%” 

diam x 1%” thk; 2 shoulders, .155” diam x 

069” lg, 1%” diam x 144” lg; Friez #31723. 

SCREW, machine: F Fil H; brass, nickel pl; 

#10-32; 34” lg; 2 flats on thd end, 3%” 

across x 3%" lg w/.063” hole through flats; 

Friez #31725. 

SCREW, machine: F Fil H; brass, nickel pl; 

#10-60; 116" lg w/1%” lg thd; head 3%” 

thk x %" diam; Friez #81745. 

SCREW, machine: F Fil H; brass, nickel pl; 

#12-32; 14” lg; head 3%” thk x 4%” diam; 

Friez #32230. 

SCREW, machine: hex head; brass, nickel pl; 

#10-32; 1” lg w/3” lg thd; head 3%” 

thk, 3%” across flats; Friez #82896. 

SCREW, machine: RH; brass, nickel pl; 

#38-48; 14" lg; Friez #500205-8. 

SCREW, set: hex socket; steel; nickel pl; 

#6-32; 14” lg w/cup point; Friez 

#500718-4. 

SCREW, set: hex socket; steel, nickel pl; 

#6-32; 36” lg w/cup point; Friez 

#500718-6. 

SCREW, set: hex socket; hardened steel, 

nickel pl; 48-32; 1%” lg w/cup point; 

Friez #500719-4. 

SCREW, thumb: knurled head; brass, nickel 

pl; 46-32; 144” lg thd full lg; oval point; 

head 7%” thk x 134” diam; Friez #502304. 

SCREW, thumb: knurled head; brass, nickel 

pl; 410-32; 23” lg w/14 lg thd; flat point; 

head 3%” thk x 134” diam; shoulder 14” 

diam x 3%” lg; Friez #32449. 

For friction roller assembly. .. 

Secures cap spring holder on 

supply roll assembly. 

Secures long face pinion 
assembly to pinion shaft. 

For idler gear and pullout 

arm catch. 

Pivot screw for tapper bar.... 

For dogleg spring............ 

Rocker frame stop screw... .. 

Center adjusting............ 

For idler gear stud........... 

Secures tape reverse assembly. 

For meter mount assembly, 

recorder assembly, tape 

guide holders. 

For tape guide holders..... . 

For contact brush holder... .. 

Clamp for optical socket 

assembly. 

Light adjusting screw for 

optical system. 

6L15002-5.10 

6L6348-3-1.7 

6L20804—-5-1.54 

6L20905—4-1.10 

6L15005-6.54 

6L20810-—7-1.4 

6L7060-11.54 

6L7232-8.54 

6L20810—5.81N 

6L6348—5.5 

6L18506-—2.40 

6L18506-3.40 

6L18508-240. 

6L17006—7-1.5 

6L7032—11-1.24 



Ref 
symbol Name of part and description 

Signal Cerps 

SCREW, thumb; knurled head; brass, nickel 

pl; #10-32 thd; 44” lg w/2%%" thd; flat 
point; head 14” thk x 34” diam; shank 1(" 

diam x 14” lg on opposite side of head 

from thd; Friez #31727-A. 

SHADE, lamp: reflector; bakelite; approx 

dimen 234” lg x 1144” OD o/a; Friez dwg 
#500127, item #111. 

SOCKET, tube: std octal; isolantite; 

1%” lg x 1%" wd x 34” thk; Natl Co 
#CIR-8. 

SPRING: helical compression; .013” diam 

steel music wire, nickel pl; 1%” lg x %" 

OD; 7 turns; ends flat and sq; Friez 

#32900. 

SPRING: helical compression; .031” diam 

music wire; %" lg x %” OD; 7 turns; 

plain flatted ends; Friez #31740. 

SPRING: helical extension; .020” diam music 

wire; 34” lg x 3%” OD; close wound; .147” 

diam parallel eye term; Friez #32740. 

SPRING: helical extension; .041” diam musie 

wire; 14” lg x 14” OD; close wound; 1.4” 

diam parallel eye term; Friez #32462. 

SPRING: helical extension; .020” diam 

phosphor bronze wire; 134” lg x %” OD; 

close wound; 1%” diam parallel eye term; 
Friez #32229. 

SPRING: helical extension; .020” diam music 

wire; 134” lg x 36” OD; close wound; 14” 

diam parallel eye term; Friez #31722. 

SPRING: helical extension; .020” diam 

nickel pl musie wire; 1114,” lg x OR OD; 

close wound; 14” diam parallel eye term; 

Friez #35676. 

SPRING: helical extension; .021” diam 

beryllium copper; 1¥%” lg x %,” OD; approx 

65 turns; 14” diam parallel hook term; 

Sig C dwg #SC-—D-14919-A, item 8. 

SPRING: helical extension; .032” diam phos- 

phor bronze music wire; 2” lg x %” OD; 

close wound; 7%" diam parallel eye term; 
Friez #34173. -v 

SPRING: helical extension; .025” diam music 

wire, nickel pl; 2136” lg x 14” OD; close 

wound; 14” diam parallel eye term; Friez 

#382779. 

Function of part stock No. 

Rocker frame adjusting screw. 

Protects accessory lamp......| 6Z8100 

For preamplifier.............| 2Z8678.53 

For contact brush holder. .... 

Korsupply rollat<2) 2 ssi: «i. 

For friction finger:.......... 

For rocker return. etestas .. 4. 

Return for tapper bar........ 

For: doglegs::..+cea; Bb). Sere. 

For pull-out arm catch....... 

For ribbon reversing......... 

Antibacklash on meter mount 

assembly. 

For rocker arm return....... 

7A1326-3 /S7 

7A1326-3 /14 

7A1326-3 /18 

7A1326-3 /S6 

7A1326-3/S10 

7A1326-3/S8 

7A1326-3/S9 

7A1326-3/21 

7A1326-3/S11 

7A1326-3/13 

129 



Ref 
symbol 

V400. 2S eee 

V40L SN Fas HSS 

a =... 
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Name of part and description Function of part 
Signal Corps 
stock No. 

STUD: stainless steel; 1%” lg x 44” wd x 

34" h o/a, shoulder .218” lg x 4%” wd x 

34" h; 45-40 x .283” d female thd 1 end, 

#10-32 x 14" d female thd other end; 

Friez #32234. 

STUD: stainless steel; 43¢,” lg x 14” wd x 

34" h o/a, shoulder .235” lg x 14” wd x 

34" h; #5-40 x .846” d female thd one end, 

#10-32 x 14" d female thd other end; 

Friez #32484. 

STUD: brass nickel pl; 1%” lg x 14” diam 
o/a, shoulder 4” thk x 14” diam; %@”—-18 x 

114” lg male thd 1 end, #5-40” x 4%"d 

eccentric female thd other end; Friez 

#32497. 

STUD: brass; 145” lg %%’—48 thd 

1134” lg; Friez #31746. 

SUB-ASSEMBLY: recorder meter and mount; 

meter 0-500 ua; 10” lg x 8” h x 5” wd; 

Friez #35670. 

SUB-ASSEMBLY: rocker frame; approx o/a 

dimen 12” lg x 614” wd x 514” h; Friez 

#AV573483. 

TUBE, ‘electron: JAN=921 0 52). 2 ee on 

TUBES electron? JAN=655" 3255. 22 oe 

WINDOW, glass: 5244” diam x 14” thk; 

#P—32264. 

WORM, gear: stainless steel; single LH thd; 

.379” OD x .187” bore x 5%” lg; 

Friez #506916. 

WRENCH: set screw; 1%” across flats; “‘L”’ 

shaped, 1 leg 134” lg other leg 14” lg; steel; 

Friez #500730-2. 

WRENCH: set screw; 5," across flats; ‘“L’”’ 

shaped, 1 leg 17%” lg other leg 54” lg; 

steel; Friez #500730-3. 

WRENCH: spanner; for 34” diam serrated 

nut; 37%” lg x 54” wd x 4” thk; steel; 

flat straight handle; Friez #36365. 

WRENCH: key set screw type; hex; 4%” 

across flats; 7” lg x 5%” across hex 

flats; brass handle; harden steel key; Friez 

#508593-1-B. 

For paper drive idler gear... . 

For spiral drum idler gear.. .. 

For locknut on rocker frame. . 

iPhotocelligs eae ne 

Preamplifiersues 4.22854 es. 

For microammeter on meter 

mount assembly. 

For rotating meter helical 

teeth. 

For Allen No. 5 and No. 6 

hex head socket set screws. 

For Allen No. 8 hex head 

socket set screw. 

Special for Friez #31747 nut. . 

For Allen No. 5 or No. 6 set 

screw. 

7A1687-3 

7A1687-3.1 

7A1687-2 

6L31224-1 

7A1326-3 /44 

25921 

23655 

2ZA1352-115 

7A1326-3/15 

6R57400-6 

6R57400 

6R57505 



8. Identification Table of Parts for Rack MT—678/FMQ—2 

Ref 
symbol Name of part and description Function of part 

Signal Corps 
stock No. 

DESO e ea gies eS 3 

$500, S501, S505... 

RACK ASSEMBLY MT-678/FMQ-2: steel; 
empty; approx 72” h x 28” wd x 26” d; 

includes folding table. 

BOARD, terminal: 2 double brass, nickel pl 

screw term; molded bakelite; 1144” wd x 

144” h x 134”; Jones HB #2-141. 

CONNECTOR, female contact: 2 parallel pol 
cont; straight; 134” diam x ®'%,”; Hubbell 

#7257. 

CONNECTOR, female contact: 2 parallel 

cont; straight; 114” lg x 154” diam o/a; 

Hubbell #7084. 

CONNECTOR, female contact: 6 parallel 

cont; straight; 2%” h x 1144” wd x 114” 

thk o/a; Jones HB #8-406-CCT. 

CONNECTOR, male contact: JAN type 

#UG-21/V. 

CONNECTOR, male contact: Sig C Plug 

PL-259; single round cont; straight 114” 

lg x 234” diam o/a; Sig C dwg #SC—D- 

5888. 

CONNECTOR, male contact: 2 rectangular 

pol cont; straight; 11%” diam x 1%” h; 

Hubbell “Twist Lock” #9105. 

KNOB: round; phenolic; for 14” diam shaft; 

2 #8-32 set screws; w/white pointer; 11%” 

diam x 54” h; GR #637-A. 

LAMP, incandescent: 120 v, 100 w; bulb 

A-23, inside frosted; medium screw base; 

Mazda #100-A23. 

LAMPHOLDER: medium screw base; porce- 

lain body; base dimen 215%” x 2234” ; 

Hubbell #9402. 

METER, voltmeter: A-C; 0-150V; round, 

bakelite flush mtg case; 2.695” diam flange 

x 2.21” diam body x 1.75” d max body 

dimen; JAN type #MR25W150AC VV. 

METER, frequency indicator: A-C; 58/62 

eye, 115 v; round, molded flush mtg case; 

2114” diam flange x 254)” diam body x 

12%” d; J-B-T Inst #21-FX. 

SWITCH, toggle: DPST; 25 amp; 125 v; 

bakelite body; 121¢,” h x 4%” wd x 114%” d; 

JAN type #ST-52K. 

Houses radiosonde receptor 

components. 

Connection strips for meters. . 

A-c connector for frequency 

meter and radiosonde 

receiver. 

A-e connector for frequency 

Meter TS-29A/FMQ-1. 

For control cable for fre- 

quency meter. 

R-f input to receiver......... 

R-f input to receiver......... 

A-c input to rack assembly... 

Antenna selector switch...... 

Dehumidifier lamps.......... 

Sockets for dehumidifier 

lamps. 

Indicates voltage of a-c power 

input. 

Indicates frequency of a-c 

power input. 

S500: MASTER ON-OFF 

switch. 

$501: RECORDER ON-OFF 

switch. 

S505: Dehumidifier switch. 

7A8337—47 

2Z9402.44 

6Z3150-4 

6Z3150-5 

2ZK8639.10A 

2Z7226-259 

6Z7813 

2ZK5822-32 

6Z6820-4 

6Z7803-1 

3F8150—50 

3F 2745-8 

3Z9863-52K 
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Ref Signal Corps 

symbol Name of part and description Function of part stock No. 

S504..............| SWITCH, rotary: coaxial; 4 position con- ANT. SELECTOR switch.... 

nector plates and connectors brass silver pl; 

alum case; Friez #513621—B. 

9. Identification Table of Parts for Frequency Meter TS—29B/FMQ@-| 

Ref Signal Corps 

symbol Name of part and description Function of part stock No. 

FREQUENCY METER TS-29B/FMQ-1: Indicates modulation fre- 

u/w radiosonde equip; 0-200 eps in 1 band; quency of radiosonde trans- 

28 Wixi adexelcuen. mission. 

C600..............| CAPACITOR, fixed: electrolytic; 25 uf; 100 Cathode bypass, for tube 3DB25-67 

vdew; max dimen 1134” lg x 1” wd x 15%” h; V600. 

JAN type #4CE63F250H. 

C602..............| CAPACITOR, fixed: paper; 20,000 uuf +10%;| Coupling to grid, V600..... ..| 3DA20—-157 

400 vdew; max dimen 15%” lg x 14” diam; 

JAN type #CP25A1EE203K. 

C603 through C606.| CAPACITOR, fixed: paper; 2 uf +10%; 600 | Power supply, filters......... 3DB2-73 

vdew; body dimen 13%” lg x 314” h x 1%" 

wd; JAN type 4CP70E1BF205K 

(CPO7FA4). 

C607............-.| CAPACITOR, fixed: electrolytic; 50 uf; 25 L-f filter, meter circuit. ......| 3DB50—-54 

vdew; max dimen 143%” lg x 1” wd x 154” h; 

JAN type #CE63F500F. 

C608, C609........| CAPACITOR, fixed: mica; 39,000 uuf =2%; Coupling to plate, V607......| 3K6039323 

600 vdew; body dimen 1754)” max lg x 

1114” max wd x 4%," thk; JAN type 

#CM60B393G. 

C610 essen “ ......| CAPACITOR, fixed: mica; 20,000 uuf +2%; Plate, for tubes V605 and 3K6020323 

1200 vdew; body dimen 1754” max lg x V606. Refer to paragraph 

11144" max wd x 4%," thk; JAN type 5b 

#CM60B2038G. 

P600..............]| CONNECTOR, male contact: 2 rectangular A~e plug se..,.i:4.» etoxenieat: 6 SL Oem 

parallel cont; straight; body dimen 114” 

diam x 114” lg; Hubbell #4897. 

P601..............| CONNECTOR, male contact: 6 phosphor Power connector:...........| 2Z7228.29 

bronze pol cont; straight; 1%” lg x 1” wd 

x 134" d less cont; Jones HB ¢P—406—AB. 

F600..............| FUSE, cartridge: 3 amp; 250 v; glass body; Overload protection.......... 

ferrule term; 114" lg x 14” diam o/a. 

E600..............| HOLDER, fuse: extractor post; for single Holds Fuse FU-27...........| 3Z3275 

#3AG fuse; bakelite; 250 v, 10 amp max; 

21¢" lg x 54” OD; Littelfuse #341001. 

E601, E602........| KNOB, round: black bakelite; for 44” diam For COARSE and FINE 2Z5844-3 

shaft; 2 410-32 set screws; white indicator controls. 

line; 21%” diam x %” thk; ICA #1171. 
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Ref Signal Corps 
symbol Name of part and description Function of part stock No. 

E603..............|. KNOB, bar: black bakelite; for 14” diam For INPUT control..........) 2Z5821-65 

shaft; 2 46-32 set screws; metal pointer 

1%" lg attached; 134” lg x 34” wd x 3” thk; 

Natl Co. #SA1690. 

I600..............| LAMP, incandescent: 6-8 v; .15 amp; bulb HMorplloteichteswact.. eee 

T-34 clear; 11%” lg o/a; miniature 

bayonet base; GE #47. 

JOO ORs eee: LIGHT, indicator: w/faceted green jewel; for | Pilot light..................| 2Z5991-1 

T-314” miniature bayonet base lamp; 

steel socket and mtg frame; 17%” lg x 146” 

diam o/a; Drake Mfg #50 (on-off 

indicator). 

M600.............| METER, ammeter: D-C; 0 to 500 ua; fan Visual meter (0-100 divisions).| 83FK875-7 

shaped surface mtg, switchboard type case; 

pressed steel w/dull black finish; 63%” h x 

71%" wd x 83%" d o/a; Weston #271. 

L600, L601, L602...; REACTOR: filter choke; single winding; Power supply filters..........| 8C574A 

1544 hy; 85ma, 375 ohms D-C resistance; 

21%" lg x 246" d x 4" o/a. 

GOO Metre traps is noeee: RESISTOR, fixed: comp; 1 meg +10%; Grid resistor, V600.......... 38RC21BF105K 

14 w; max dimen .655” lg x .249” diam; 

JAN type #RC21BF105K. 

EG ON rey og oie RESISTOR, fixed: comp; 270,000 ohms Isolation, grid circuit of 3RC21BF274K 

+10%; %” w; max body dimen .655” lg x tube V600. 

.249” diam; JAN type #RC21BF274K. 

GOD MER ene Sorcccy. RESISTOR, fixed: comp; 2400 ohms =5%; Cathode resistor for tube 38RC21BF242J 

16" w; max body dimen .655” lg x .249” V600. 

diam; JAN type #4RC21BF242J. 

EGOS arent: Grcetus col. RESISTOR, adjustable: WW; 4000 ohms Series regulation.............| 3Z6400-104 

+10%; 20 w; 2” lg x %” diam; IRC #DGA. 

HO OA re ee ek ck RESISTOR, adjustable; WW; 10,000 ohms CALIBRATION control..... 

+10%; 40 w; 3%” lg x 34” diam excluding 

term; cement coated, moistureproof; 

IRC #ENA. 

R605 through R608.| RESISTOR, fixed: WW; 5000 ohms +5%; R605 and R606: Plate load, 38RW28520 

10 w; max dimen 21%” lg x 54” diam; JAN tube V607. 

type #4RW56J502. R607 and R608: Plate loads, 

tubes V605 and V606. 

R609, R610........| RESISTOR, fixed: comp; 100,000 ohms Grid limiters, tubes V605 38RC21BF104K 

+10%; 4% w; max body dimen .655” lg x and V606. 

.249” diam; JAN type #4RC21BF104K. 

R611.............] RESISTOR, fixed: comp; 24,000 ohms Series plate, tube V600.......| 3RC21BF243J 

+5%; 4%” w; max body dimen .655” lg x 

.249” diam; JAN type #RC21BF243J. 
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Ref 
symbol 

X600, X603, 

through X607. 

AGOL) A602 2) ae ae 

SOQ0 Be a iicsegors ns ect 

S601; @9eRG: 

5602 Muri Ee 

134 

Name of part and description Function of part 
Signal Corps 
stock No. 

RESISTOR, variable (potentiometer): WW; 

5000 ohms +10%; 2 w; 3 term; body 1.28” 

diam x .62” d, shaft 14” diam x 14” lg; 

screwdriver slot; JAN type 

#RA20A5A502AK. 

RESISTOR, variable (potentiometer): WW; 

2500 ohms +10%; 2 w; 3 term; body dimen 

1.28” diam x .62” d, shaft 4” diam x 1” lg; 

JAN type 4RA2Z0AIRE252AK. 

RESISTOR, variable (potentiometer): WW; 

5000 ohms +10%; 2 w; 3 term; body 1.28” 

diam x 1” lg; JAN type 4RA2Z0A1RE502AK. 

RESISTOR, fixed: WW; 900 ohms +10%; 

10 w; JAN type #RW32D901. 

RESISTOR, adjustable: WW; 250 ohms 

+10%; 25 w; 2” lg x 34” diam; IRC #EMA. 

RESISTOR, adjustable: WW; 7500 ohms 

+10%; 50 w; 414” lg x 34” diam; IRC 

#EPA. 

RESISTOR, fixed: WW; 1200 ohms +10%; 

10 w; 134” x 4¢” diam; Ohmite ‘‘Brown 

Devil” (used on order No. 11092- 

SCGDL-43 only). 

RESISTOR, fixed: WW; 450 ohms +5%; 

JAN type 4RW55J451. 

SOCKET, tube: std octal; isolantite; 17%” 

lg x 1146" wd x 34” thk; Natl Co. 

#CIR-8. 

SOCKHET, tube: std 4 cont; isolantite; 17%” 

lg x 1144” wd x 3%” thk; Natl Co. #CIR-4. 

SWITCH, rotary: 2 pole, 3 position; single 

sect; isolantite body; 1254” lg x 17%” x 116” 

o/a; Oak #22743-HIC. 

SWITCH, toggle: DPST; 30 v, 30 amp; 

bakelite body; 4%" wd x 1244,” h x 11%” lg; 

momentary off, normally closed; JAN type 

#ST—52L. 

SWITCH, toggle: DPST; 125 v, 6 amp; 

bakelite body; max body dimen 1754” h x 

2340" wd x %la” d; JAN type #ST-26K. 

TRANSFORMER, A-F: plate coupling type; 

pri 10,000 ohms, seed 40,000 ohms im- 

pedance, CT; drawn steel, upright fully 

shielded case; 214” diam x 314” h; HS; 

UTC #86884. 

EQUALIZER control........ 

REN Eicontroliaerese sack. 

COARSE control#.s, = = 1-3: 

Part of voltage divider, 

power supply. 

Part of voltage divider, 

power supply. 

Series' regulation. 225. 22!%. 2. 

Part of voltage divider power 

supply. 

Part of voltage divider, 

power supply. 

INPUT switeh Wh. ec Gl et 

DEIONIZE switch.......... 

POWER ON-OFF switch. ... 

Coupling, plate circuit of 

V600 and grid circuits of 

V605 and V606. 

3RA6912 

3RA6314 

3RA6916 

3Z6025-107 

3Z6575-4.1 

3ZK5412 

2Z8757.3 

2Z8678.53 

3Z9825-62.256 

3Z9849.113 

3Z9863-26K 

7A1860-4 



Ref 
symbol 

SSG oa 

W601 VG02. 22... . 

SUS hm, lease ea 

GOL et cee nab. 

V605,. V606.) 0 555. 

Name of part and description 

TRANSFORMER, power: plate and fil; pri 

115 v, 50/60 cye; secd #1, 435/365/CT /365/ 

435 v, 125 ma; secd #2, 250 v, 25 ma, CT; 

secd #3, 6.3 v, 3 amp, CT;secd #4, 5 v,3 

amp;secd #5, 5 v, 3 amp; HS; 534" Ig x 534” 

hx 44" d; Natl Co. #3104. 

TUBE, electron 

TUBE, electron 

TUBE, electron 

TUBE, electron 

TUBE, electron 

SJAN=043G1/'Gesn. se 2 

: JAN-OD3/VR-150........ 

: JAN-OA3/VR-75.......... 

SANE SSS Gon aan heh anaes i 

SU AN = OZ 0 OG ade ca «aia 

WASHER, cup: brass, nickel pl; 14” ID, 
¥%” OD x Lg” 

$2222. 

WRENCH: set 

lg and 14” lg; 

thk; Grammes Wire Prod 

screw; “‘L’”’ shaped; legs 134” 

1%” across flats; Allen #6. 

Signal Corps 
Function of part stock No. 

Power..... 7A1860.2—4 

Rectifiers... tee. | 2oD4sGd /G 

Gas regulator...............| 2J0D3/VR150 

Gas regulator...............| 2JOA3/VR15 

Mhivyratrons. sees ea ad OO 

Rectifierat... ane eee eo OL LOG 

6L50244N1 

6R57400-6 
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