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ABOUT THIS CATALOG 

This Catalog is devoted solely to information on RCA Test and Measuring 

equipment designed especially for television station and closed circuit use. 

Other RCA Broadcast Equipment Catalogs contain similar information on 

TV camera, film, terminal and audio equipment, AM, FM and TV transmitters, 

antennas, transmission line equipment and accessories. 

The information contained in this catalog is intended to serve as a buying 

guide for the users of this type of equipment. In the belief that broadcast 

engineers want facts, rather than generalities, the content has purposely 

been kept brief and factual. Readers who desire more information or 

individual bulletins on particular equipment items are invited to write 

to the RCA Broadcast Representative in the RCA Regional Office nearest 

them (see opposite page) . 

OTHER RCA TECHNICAL PRODUCTS 

The RCA equipment described in this catalog is specifically designed for 

broadcast station and closed circuit use . In similar manner RCA builds 

electronic equipment for many other industries. These include: two-way 

radio and microwave radio communication equipment; a complete line of 

equipment for theatres; optical and magnetic film recording equipment; 

sound systems of all types; 16mm projectors and magnetic recorders; high

fidelity components for home music systems; industrial inspection equip

ment; scientific equipment, such as the electron microscope; industrial 

television systems; intercoms; tape recorders; TV Eye; Antenaplex systems; 

and many types of custom-built equipment for industry and the military 

services. Information , and catalogs or bulletins, describing these may be 

obtained from RCA Regional Offices. 
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HOW TO ORDER 
The RCA Test and Measuring Equipment shown in this 
catalog is sold directly through RCA Broadcast Represent

atives, who are familiar with broadcast equipment and 

related problems. One or more of these RCA Represent-

atives are located in each of the RCA Regional Offices 

listed be low. Orders for equipment shown in this catalog, 
or requests for additional information, should be directed 
to the nearest one of these offices. 

PRICES 
The prices of the various equipment units shown in this 

catalog are given in a separate price list. Prices are listed 
in the order in which they are shown in the catalog . To 
determine the price of any equipment first note the page 

on which it is shown in the catalog, then consult the price 

list in accordance with this page number. Equipments are 
identified by type and Ml (Master Item) numbers which are 

used to identify apparatus on invoices and packing slips . 

YOU CAN LOCATE YOUR NEAREST RCA REPRESENTATIVE FROM THIS LIST 

Front and Cooper Streets 
CAMDEN 2, NEW JERSEY 

Woodlawn 3-8000 

• 
36 West 49th Street 

NEW YORK 20, NEW YORK 
Judson 6-3800 

• 
7901 Freeway # 183 
DALLAS 35, TEXAS 
Fleetwood 2-3911 

• 
1600 Keith Building 

CLEVELAND 15, OHIO 
Cherry 1-3450 

REGIONAL OFFICES 

200 Berkeley Street 
BOSTON 16, MASSACHUSETTS 

Hubbard 2-1700 

• 
1121 Rhodes-Haverty Building 

134 Peachtree Street, N.W. 
ATLANTA 3, GEORGIA 

Jackson 4-7703 

• 
1006 Grand Avenue 

KANSAS CITY 6, MISSOURI 
Harrison 1-6480 

• 
1560 North Vine Street 

HOLLYWOOD 28, CALIFORNIA 
Hollywood 9-2154 

420 Taylor Street 
SAN FRANCISCO 2, CALIFORNIA 

Ordway 3-8027 

• 
1186 Merchandise Mart Plaza 

CHICAGO 54, ILLINOIS 
Delaware 7-0700 

• 
1625 K Street, N.W. 

WASHINGTON 6, D. C. 
District 7-1260 

• 
2250 1st Avenue, South 

SEATTLE 4, WASHINGTON 
Main 8350 

.- ' .... -
- -

. - . 
, . . . . . .l:-
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Selection of Test Equipment 
High-quality measuring, monitoring , and service test equip- telecasting black-and-white and color signals. Rack layouts 
ment is an important adjunct of AM, FM and Television are suggested for the important monitoring equipment, 
station and closed circuit facilities; and many items of such also portable test and service units required for color 
equipment ore necessary to mainta in broadcast operations broadcasting . No layouts are shown for the TV studio test 
and assure compliance with FCC standards. A divers ified units and portable service and measuring devices, such as 
line of equipment is made available by RCA to meet prac- field intensity meters, oscilloscopes, voltOhmysts, and sim-
tically every test and measurement requirement. It is ilar items since it is felt that each station can best make 
recognized by RCA that requ irements vary in their scope proper disposition for them among their facilities . 
in relation to the type of operation. Information in this section is offered only as a general 
In an effort to assist the Broadcaster in making a proper guide, since individual requirements will dictate the final 
selection of test and monitoring equipment, severnl typical selection to be made. The minimum test and measurement 
equipment lists and station rack layouts ore presented. equipment suggested for a single AM, FM or television 
These lists, for the most part, are basic minimum equipment station will permit the station to perform most all the re-
requirements with helpful suggestions regarding optional quired measurements. Multiple studio and control rooms, 
and additional items. Test and monitoring equipment list- remote transmitter location, transmission link equipment 
ings are provided under two different categories-audio and other facilities may demand a greater variety and / or 
and video facilities for broadcasting. The latter listing is additional items of the same equipment. RCA Broadcast 
further sub-divided into video studio facilities and trans- Sales Engineers will gladly assist in planning equipment 
mitter test and monitoring equipment. Further differentia- lists to handle the particular maintenance and test require-
tion is made to meet the varying needs of TV stations ments for any station, large or small. 
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Audio Test Facilities for Broadcasting Systems 
Test instrume nts require d by the AM, FM, or Television 
station to measure audio facilities are largely dictated by 
the " proof-of-performance" measurements required by the 
Federal Communications Commission. Such equipment must 
be sufficient to measure AM and / or FM output noise level , 
the audio frequency harmonic distortion , and the audio 
frequency response under normal program operation a s 
defined by the FCC. In addition , the broadcast station will 
undoubtedly be equipped to make other measurements 
such as power output, carrier frequency stability, carrier 
shift, carrier noise level , output voltage, and other systems 
tests. 

The major items of test equipment required to adequately 
make the above measurements are listed in Table II. It is 
assumed that the station has complete transmitter audio 
input and monitoring equipment (see Table I). It is essen
tial to have a good modulation monitor which provides a 
low-distortion, audio output with suffic ient level for feeding 
a noise and distort ion meter. 

An integrated test equipment system for performing audio 
measure me nts is shown in the accompanying block dia 
gram. The FCC specifies that "all measurements shall be 
made with the equipment adjusted for normal program 
operation and shall include all circuits between the ma in 
studio microphone terminals and the antenna output, in
cluding telephone lines, pre-ampl ifier circuits and any 
equal izers employed except for microphones, and without 
compression, if a compression (limiting) ampl ifier is in
stalled." The diagram presents such audio elements in the 
system immediately following the transmission line measur
ing set and preceding the transmitter. 

As an audio oscillator in the system, RCA offers the Type 
WA-28A Low Distortion Push Button Oscillator which is 
capable of providing a quality tone source for distortion 
measurements and a power source for bridge measure
ments at audio frequencies . It features convenient push
button frequency selection, providing 27 frequencies be 
tween 20 and 15,000 cycles recommended by the FCC for 
distortion measurements on broadcast transmitters. Three 
output impedances are available, and the output voltage 
may be adjusted. 

The Type B1 -11 A Transmission Measuring Set serves in the 
audio system as a calibrated adjustable attenuator. It is a 
simplified instrument capable of reading directly such 
system measurements as gain, loss, mismatch loss, fre
quency response, and measurements on bridging and 
matching devices, and complex circuits. It meets FCC ac
curacies and can be a useful device either in the master 
control room or at the transmitter. 

RCA's Type WM-71 A Distortion and Noise Meter measures 
audio frequency distortion in modulators, speech ampli
fiers, a-f generators, receivers and other devices employing 
audio frequencies in the range of 50 to 15,000 cycles. Hum 
and noise components are able to be measured from 30 to 
45,000 cycles. This instrument when used with an oscillo
scope identifies individual hum and distortion components, 
and with linear detectors such as the BW-66F AM mon itor 
or GR-1184-A and HP-335-ER FM and TV modulation and 
frequency monitor measures distortion and noise characte r
istics of broadcast transm itters . 

Test set-up for transmitter aural measurements. 

It will be noted that the AM, FM and TV services require 
d ifferent frequency and modulation monitors, which must 
be selected with regards to the varying frequencies at 
which they are designed to operate. A suitable cathode
ray oscilloscope is also useful in making the audio measure
me nts. The RCA Type WO-91 A scope is recommended for 
the AM or FM station, but the larger, more versatile 
TO-524AD oscilloscope is strongly recommended for the TV 
station since it will generally find use in the video circuits 
as well as the audio. The scope is required for making 
measurements at the output of the transmitter as well as 
following the noise and distortion meter. 

While many stations will rely on their consultant or an 
outside engineering service to run field intensity surveys, 
some stations may wish to include a good field intensity 
meter to sample signal strength in their area , and to per-
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form their own measurements on spurious em1ss1ons and 
magnitude of r-f harmonics. A clamp-on ammeter or watt
meter, vacuum tube voltmeter, dummy loads, and r-f signal 
generator may also find a useful place in the station for 
making other audio measurements. The RCA Type WV-77C 
Junior VoltOhmyst is a must for the station test bench and 
it will be useful for the TV station with such accessories as 
the Type WG-264 Crystal-Diode Probe, Type WG-289 
High Voltage Probe, Type WG-291 Crystal-Diode Demod
ulator Probe and a set of Multiplier Resistors for the high 
voltage probe. 

I. Transmitter Audio and Monitoring 
Item 
No. 

1. 
2. 

*3. 
*4. 
5. 
6. 
7. 
8. 
9 . 

10. 
11. 
12. 
13 . 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22. 

23 . 
24. 
25. 
26 . 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 

Quantity 
Studio Remote Ml Number 

1 
2 
1 
1 
2 

1 
1 
1 
1 

1000' 
1000' 

3 
1 
1 

1 
2 

1 
1 
1 
1 

1000' 
1000' 

1 
1 
2 

30951-B84 
30566-G84 
30011 -A 
30066-B 
11645-A 
11647-2 
11647-1 
11225 
11289 
11599 
4395-G 
4570-A 
4568 
4569 
33 
35 
4594-B 
4592-B 
4590-B 
11247 
11481 
11244-A 

2 11482 
2 11597 
1 11752 
1 11265-F 
1 4593-A 
3 4652-2B 

11007 
11008 
4630-B 
4624-A 
11833-B 
11885-A 
11874-4 
11874-5 
11888 

11406 / 11411 -A 
11317 

Description 

Type BR-84B Cabinet Rack 
Single Trim Strip for BR-84B 
Type BW-1 lA AM Freq. Monitor 
Type BW-66F Mod . Monitor 
Type BJ-24 Double Jack Panel 
Double Jack Panel Mat 
Single Jack Panel Mat 
Type BA-6A Limiting Amplifier 
Tube Kit for BA-6A 
Shelf for BA-6A 
Type 57-D Switch and Fuse Pane l 
Terminal Board Mount. Bracket 
Terminal Power Strip 
Terminal Audio Block 
Inter. Cable {rack wiring ) 
Inter. Cable (a -c and Iii. circuits) 
Blank Panel, 8¾" 
Blank Panel, 5 ¼" 
Blank Panel, 1 ¾" 
Type BA-24A Monitoring Amp. 
Tube Kit for BA-24A 
Type BA-21A Pre-amplifier 

and Isolation Amplifie r 
Tube Kit for BA-21 A 
Type BR-22A Panel and Sh e lf 
Type BE-2A Var . Lin e Equalize r 
Type Bl -5A VU Meter Panel 
Blank Panel, 7" 
2' Patch Cord 
Type BK-lA Pressure Microphone 
Type KS-11 A Desk Stand 
Microphone Cable Plug 
Microphone Wall Receptacle 
Type BQ-2B Trans. Turntable 
Lightweight Tone Arm 
1 mil Lightweight Pickup 
2.5 mil Lightweight Pickup 
Pickup Equalize r 
Type LC-1 A Monitoring Speaker 
BX-21 A Powe r Supply 

* When used for FM-TV, space occupied will be ut ili zed for FM fr e
quency and modulation monitor, Type GR-1184-A or HP-335-ER. 

II. Broadcast Audio Test and Measuring 
Item 
No. 

1. 
2. 
3. 
4. 
5 . 

t 6. 
t 7. 
t 8. 

t 9. 

Type 
Quon . No. 

1 set 

WA-28A 
Bl -11A 
WM-71A 

WV-77C 
WG-264 
WG-289 
WG-291 

Ml Number 

30028-A 
11350 
30071 -A 

Descriotion 

Audio Push Button Oscillator 
Transmission Me a suring Set 
Distortion and Noise Meter 

*Cathode-Ray Oscilloscope 
Junior VoltOhmyst 
Crystal-Diode Probe 
High-Voltage Probe 
Crystal-Diode Demodulator 

Probe 
Multiplie r Resistors for High 

Voltage Probe 

t Items 6 through 9 are not requi red for AM testing and se rvice. 

Test Facilities for Television Systems 
The needs of television have led to the development of 
numerous new test and measurement devices. Many of 
them have highly specialized functions, and most of them 
incorporate new and unique design. Moreover, the rigid 
performance specifications for transmitters and other TV 
equipment make the use of this test equipment a necessity. 
Color telecasting has introduced a whole series of new 
and additional requirements in the way of measuring 
equipment. 

To assist in choosing the proper equipment, two tables have 
been prepared. Table Ill lists TV test and measurement 
equipment for evaluating the studio installation. This se
lected group of equipment is capable of providing suffi
cient information to insure that the installation meets the 
operating standards established by the FCC. Table IV lists 
the equipment required to test the performance of tele
vision transmitters. Both tables have been sectionalized to 
meet the varying needs of the many TV stations. In each 
table, section (a ) outlines the needs of the standard 
monochrome station; and section (b) provides a list of test 
equipment desirable for color stations planning to re
broadcast network programs. Test equipment required by 
stations who have the necessary equipment to originate 
their own color signal falls into section (c) . Items starred 
may be considered as optional test devices useful for per
forming highly specialized tests or equipment made neces
sary by special services such as microwave, remote facil
ities, etc. 

To meet telecasting standards, prec1s1on monitoring equip
ment is required of all stations, particularly facilities for 
monitoring the frequency and percentage modulation of 
the aural and visual transmitters. Care should, therefore, 
be shown in the selection of such equipment. In Table V 
will be found a complete list of requirements for a mono
chrome station monitoring system and Table VI lists Color 
TV Monitoring needs. Typical rack mounting arrangements 
for both type TV stations are also included. Provision is 
made in the Color Mon itor racks for housing both the 
Low and the High Frequency Phase Equalizers and the 
Low Pass Filter for the color transmitter. 

The facilities required for operation and monitoring of the 
color transmission are nearly the same as for monochrome 
except for the obvious desirability of a Type TM-21 A Color 
Monitor. This monitor must be fed from a high -quality 
demodulator such as the RCA Type BW-4B or BWU-4B. 
A point to be observed in color monitoring is that the input 
monitoring precedes the phase and amplitude equalizers, 
since monitoring at any other point between the signal 
source and the output monitor would contain a certain 
amount of signal pre-distortion. 
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TV Studio Test Equipment 
Most video signal tests can be performed in the station 
studio by means of standard monitoring equipment. For 
the monochrome TV station a few standard items of test 
equipment provide the other requisites. These include a 
Type T0-524AD cathode-ray oscilloscope, one or two RCA 
VoltOhmysts, a test meter and a tube checker. The EIA 
standard test charts for correcting linearity, resolution and 
other signal defects should also be available. Many sta
tions will find a video sweep generator useful, for meas
uring amplitude vs. frequency response characteristic. 

At least three additional test units are required for the 
color TV studio. These are the linearity checker, color 
signal analyzer, and color-bar generator. All the equip
ment recommended can easily be housed within a single 
equipment rack, but in practice it would generally be 
housed in several racks along with other color TV station 

equipment. Some stations have it mounted in a mobile 
equipment rack. The individual functions and integrated 
test equipment system for video studio facilities is outlined 
in the series of block diagrams. 

The Linearity Checker, Type WA-7C, generates step-wave 
form for measuring differential gain, and, in conjunction 
with the Signal Analyzer, differential phase. It can be 
used for determining the amount of white stretch necessary 
to the non-linear transfer characteristic attributable to grid 
modulation in the transmitter. Supplied with the Linearity 
Checker is a Hi-lo filter which is used at the input to the 
oscilloscope. By switching the filter between high, low and 
normal positions, the subcarrier step-wave or composite 
signal can be viewed separately and the waveforms inter
preted accordingly. 

The WA-6A Color Signal Analyzer is a device used for 
measuring differences in phase at the subcarrier frequency. 

0 Linearity Checker and 
Oscilloscope test for 
differential gain. 

~,,. 
~ 

CATHODE RAY 
OSCILLOSCOPE 

E) 

Addition of Color Sig
nal Analyzer makes it 
possible to check dif
ferential gain and dif
ferential phase. 

The Color Bar Gener
ator shown is used with 
origination equipment 
for supplying test sig
nal to system. The Col
or Bar Generator in 
conjunction with the 
Color Signal Analyzer 
is used for precise 
alignment of the Color
plexer. 

Integrated Test Equip
ment System for color 
broadcasting. This in
cludes all situations de
picted above. 

COLOR SLIDE S, :ANNER 
FILM CHAIN 

LIVE CAMERA 

FREQUENCY 
STANDARD 

~~ 

COLORPLEXER 

BURST FLAG 
GENERATOR 

COLORPLEXER 

SYSTEM 
UNDER TEST 

NETWORK 
FACILITIES 

CATHODE RAY 
OSCILLOSCOPE 

CATHODE RAY 
OSCILLOSCOPE 
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It is used in conjunction with a color bar generator to 
align the colorplexer. With the linearity checker it is used 
for making differential phase measurements. In all cases 
a source of subcarrier must be used in the operation of the 
color signal analyzer. The linearity checker has an internal 
generator at subcarrier frequency for this purpose. The 

output of the frequency standard may also be used. The 
color signal analyzer is a null-indicating type of instrument 
with the inherent stability and accuracy, plus the ease of 
adjustment of such instruments. It contains self-calibrating 
features which make unnecessary auxiliary calibrating in
struments. It is capable of measuring phase differences of 

the order of 0.5 degrees. 

Using MicroMhoMeter to check electron tube performance. 

The Type WA-1 E Color Bar Generator supplies a synthetic 
signal which permits exact alignment of the colorplexer. 
It provides a standard signal against which the perform
ance of the cameras can be measured. The usefulness of 
its signal for color television is analogous to that of the 
monoscope in monochrome. The unit is capable of provid
ing a split field color bar pattern with standard color bars 
at the top of the raster, and two special "Q" and "I" test 
bars, and a white bar in the bottom of the raster. This 
field splitting is accomplished by electronic switcliing. The 
special " Q " and "I" pulses are provided to simpl.fy phase 
adjustment of the subcarrier signals. 

Making test measurements on TV transmitter. 

Checking overall receiver alignment. 
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Running performance Test on TV Transmitter. 

TV Transmitter Test Equipment 
Of the tests and measurements specified for monochrome 
video transmitters, the majority can be performed with the 
aid of the RCA Type BW-5A or BWU-5A Sideband Re
sponse Analyzer, the BW-4B or BWU-4A Visual Sideband 
Demodulator, and a suitable R-F Load and Wattmeter. 
This assumes, of course, that the station is equipped with 
complete input and monitoring rack equipment, a quality 
Oscilloscope, one or two VoltOhmysts, and meters capable 
of reading a-c and d-c currents. In addition a good 
Field Intensity Meter may often come in handy for field 
measurements. 

Characteristics which must be measured as a routine matter 
of visual transmitter adjustment include linearity, sideband 
attenuation, waveform, and amplitude vs. frequency. A 
composite d iagram shows a typical arrangement of the 
above test equipment capable of carrying out three of the 
required measurements. 

RCA's Type BW-5A Sideband Response Analyzer for VHF 
channels and the BWU-5A model for UHF channels provide 
for the display on an oscilloscope of the entire frequency 
and sideband response capabilities of any TV transmitter 
or sideband filter without laborious point-to-point curve 
plotting. The units facilitate the video transmitter adjust
ments by indicating the effectiveness of the adjustments as 
they are made. The e<l{uipment is equally effective when 
used in adjusting video amplifiers, modulators, etc. The 
analyzer includes a video sweep oscillator which makes it 
unnecessary to provide extra video sweep generators for 
measurement purposes. 

The Visual Sideband Demodulators, Type BW-4B for VHF 
channels and the Type BWU-4A for the UHF channels 
should have a place in every station monitoring rack. It 
may be connected where desired in the transmission line 
to produce a signal for monitoring and checking the trans
mitter output. It provides important information on wave
form characteristics, such as wave shape, percent sync, 
depth of modulation, resolution and transient response, as 
well as a composite picture of the TV signal to serve as a 
basis for checking compliance with FCC standards. 

The R-F Loads and Wattmeters are useful in measuring the 
power output of both the aural and visual sections of the 
TV transmitter. The RCA series permits choice of a suitable 
load and meter for any channel frequency and power 
level. All meet FCC standards, and may be used to prop
erly terminate the output when measuring the r-f power. 
This unit also is used as a dummy antenna for transmitter 
tuning . 

The test equipment requirements for the color video trans
mitter are almost identical to those of the monochrome 
video transmitter, as will be noted below. Three optional 
test items may be added to the transmitter equipment for 
convenience. A Type WA-7C Linearity Checker and a 
WA-6A Color Signal Analyzer may be required at the 
transmitter where the studio and transmitter control centers 
are widely separated. The Linearity Checker is used in 
making subcarrier amplitude checks and linearity measure
ments, and both the checker and analyzer are used in the 
system test for differential phase. A square-wave generator 
is a handy test device that is also recommended. When 
available an envelope delay sweep should also be in
cluded among the testing facilities. Adjustments of the 
transmitter for best frequency response are accomplished 
in the same manner regardless of whether the transmitter 
is intended for monochrome transmission or color. Particular 

Test set-up for transmitter video measurements. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Monitoring TV picture at a typical console. 

Ill. Studio TV Test and Measuring 
Equipment 

(a ) FOR STANDARD MONOCHROME OPERATION 

Item Type 
No. Quan. No. Ml Number Description 

1. TO-524AD 26500-A Cathode-Ray Oscilloscope 

* 2. TO-500 26501 Scope-mobile 

3. 2 WV-98A VoltOhmysts 

4. 1 21200-Cl Test Meter 

(b) FOR NETWORK PARTICIPATING COLOR TV STATIONS 

(All items listed above in section (a ) plus the following equipment): 

Item Type 
No . Quan. No. Ml Number Description 

5 . WA-7C 34017-B Linearity Checker 

6. WA-6A 34016-A Color Signal Analyzer 

* 7 . WR-61B Service Type Color Bar 
Generator 

* 8. BW-llAT 34040-A Subcarrie r Frequency Monitor, 
including Ml -7962-C Crystal 
Unit 

* 9 . WA-SA 40214 Color Stripe Gene rator 

(c) FOR COLOR ORIGINATING TV STATIONS 

(All items listed above in sections (a ) and (b) plus the following 
equipment): 

Ite m Type 
No . Quan . No . Ml Number Description 

10. WA-lE 34001 -F Color Bar Generator 

11. WA-9A 26070 Calibration Pulse Gene rato r 

* Optional Equipment. 

attention must be paid with color transmission to mainta in 
a flat frequency response to 4.18 me. The best tools to use 
are the BW-5A or BWU-5A Sideband Response Analyzer 
in conjunction with an oscilloscope. 

To facilitate transmitter linearity adjustment the Type 
T A-7C Linearity Checker is recommended. The signal from 
this device, consisting of a stepped wave with superimposed 
subcarrier, may be applied to the input of the stabilizing 
amplifier or substituted for the normal signal source pre
ceding the phase equalizer. The output of the diode 
demodulator is then displayed on an oscilloscope. The 
same test apparatus plus the WA-6A Color Signal Analyze r 
may be employed to observe the subcarrier phase vs. 
amplitude. 

To adjust the phase equalizers, a square wave gene ra tor 
is used as the signal source and the signal should be 
passed through all the equipment except the stabilizing 
amplifier. The transmitter should be set for a-c operation 
at a power level half-way between pedestal and white 
level. The output should be viewed on a T0-524AD 
Cathode-Ray Oscilloscope connected lo the output of a 
receiver-type demodulator (such as the BW-4B or BWU-
4A) with sound notches removed . 

IV. Video Transmitter Test and 
Measurement Equipment 

(a ) FOR STANDARD MONOCHROME STATIONS 

Ite m Type 
No. Quan . No . Ml Number Eq uipment 

1. BW-5A ES-34010 VHF Side band Response 
Analyzer 

OR 
BWU-5A ES-34009 UHF Sideband Response 

Analyze r 
2. t R-F Load and Wattmeter 

* 3. TO-524AD 26500-A Cathode-Ray Oscilloscope 

* 4. TO-500 26501 Scope-mobil e 

* 5. 2 VR-98A VoltOhmysts, includ ing 
WG-264 Probe 

* 6. 21200-Cl Test Meter 

7 . BW-7A 19384 VHF Fie ld Intensity Meter 
Test Set 

(b ) FOR NETWORK PARTICIPATING COLOR TV STATIONS 

a nd 

(All items listed obove in section (a ) plus th e following eq uipment): 

/fem Type 
No. Quan . No. 

* 8. WA-7C 
* 9. WA-6A 

10. 105 

Ml Number Equipme nt 

34017-B Lin earity Checker 
34016-A Colo r Signal Analyze r 

Te ktro nix Squa re-Wave 
G e ne rator 

(c) FOR COLOR ORIGINATING TV STATIONS 
(All items listed above in section (a ) and (b). 

t See page 71 for choice of proper equipment to suit fr eq uency and 
power level of transmitter. 

* If TV studio and tran smitter location s are at sam e site ite m may be 
omitted a s it is listed und e r required Studio TV Test a nd Measuring 
Equipment in Ta ble Ill. Whe re studio an d tran smitter si te are remote 
it is advisable to maintain duplicate e quipm en ts fo r testing and 
mea suring . 
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Item 
No. Quan. 

1. 

2. 

3. 2 

4 . l 

5. 2 

6. 

7. 
8. 2* 

9. 

10. 

11. 

12. 

13. 
14. 
15. 

16. 

17. 

18. 
19. 

2 

Ml Number 

30951 -B84 

30951-D84 

30546-G28 

30546-G2 1 

30566-G84 

30568-G84 

4593-B 

4591 -B 

11225 

11289 

11599 

11247 

11481 
11597 
26087 

26088 

40222 

26219 
ES-34048 

ES-34007 

SPACE REQUIREMENTS 

Color TV Transmitter Input and 
Monitoring Equipment 

Equipment 

BR-84 Cabinet Rock (Wired ) Consist
ing of: l rock, l rear door, and 
2 side panels 

BR-84 Cabinet Rock (Wired ) Consist-
ing of: l rack and l rear door 

Electrical Shield 

Electrical Shield 

Single Trim Strip 

Double Trim Strip 

Blank Panel 7" 

Blank Panel 3½" 

BA-6A Limiting Amplifier (includes 
panel but less she lf and tubes) 

Tube Kit for BA-6A Amplifier 

BR-2A Shelf for BA-6A Amplifier 

BA-24A Monitoring Amplifier (less 
tubes) 

Tube Kit for BA-24A Amplifier 
BR-22A Shelf for BA-24A Amplifie,r 
WP-15 Regulated Power Supply 

(Rectifier) 
Regulator for WP-15 Power Supply 

(with one set of tubes) 
TA-9 Stabilizing Amplifier (with one 

set of tubes) 
Video Jack Panel 
BW-4B VHF Visual Demodulator (with 

one set of tubes) 
or 

BWU-4A UHF or Visual Demodulator 
(with one set of tubes) 

I RACK NO I 

-//'f WP-15 POWER SUl-'1-'LY 
REGULATOR Ml-26088 

1 BW-4B 

! VIS UAL DEMODULATOR 
ES-34048 

GENERAL RADIO 
GR-1184-A 

l 
TV MONITOR 

MODEL 11 84-A 

" ., 

-,N AUDIO JACK PANEL 
<') 
~ 

Mi-11645-A 

T BA-6A 

"''" LIM !T ING AMPLIFIER . ., 
I Ml-11225 
t BA-24A MONITORING 

+- AMPLIFIER Ml-11247 
~ 

BLANK PANE L ,-. 
Ml-4593-B j 

I CIRCUIT BREAKER CHASSl1 ,-. 
Ml-26240 l 

1 WP- 15 POWER SUPPLY 

l_~ 
+ '! 

RECTIFIER Ml-26087 

Item 
No. Quan. 

20. 

21. 3 
22. 6 
23. 23 
24. 2 
25. 3 
26. 
27. 6 
28. l 
29. l 
30. 2 
31. l 

32. 2 

33. 
34. l 
35. 2 
36. l 
37. 
38. 

§39. 

Ml Number 

ES-34010 

ES-34009 

4652-2B 
26771 
26784 
30526-G84 
4570-A 
4569 
4568 
11645-A 
11647-2 
30590-2 
ES-34034-B 

26157-B 

27407 
26240 
26764-1 
26764-2 
27861 
27862 
1184-A 

Equipment 

BW-5A VHF Sideband Response Ana
lyzer (with one set of tubes) 

or 
BWU-5A UHF or Sideband Response 

Analyzer (with one set of tubes) 
Audio Patch Cord 
Video Patch Cord 
Video Dual Connector Plug 
Pair of Pan el Mounting Angles 
Terminal Board Brackets 
Audio Terminal Blocks 
Power Terminal Blocks 
BJ-24 Double Jack Panel 
Jack Mat for BJ-24 
Interlock Switch 
High and Low Frequency Phase Cor

rection Network 
TA-3B Distribution Amplifier (with one 

set of tubes) 
Program Line Selector 
Circuit Breake r Chassis 
Circuit Breaker 
Circuit Breaker 
Resistor for WP-15 Regulator 
Mounting Hardware 
General Radio Type Station Monitor 

(complete with one set of tubes) 

§ The Type 335-ER Hewlett-Packard TV Monitor may be specified in lieu 
of General Radio Equipment shown in table. When ordering the 
Hewlett-Packard Monitor also order 1 Ml-4596-A Blank Panel 12¼ " 
and 2 Ml-4593-A Blank Panels 7". 

* A quantity of l blank panel (item 8) is supplied in Monitoring equip
ment racks for UHF Stations. 

RACK N0. 2 

TA-9 
COLOR STAB ll,IZ ING 

AMPLIFIER 
Ml-40422 

BW -5A 
TV SIDEBAND RESPONSE 

ANALYZER 
ES-34010 

LOW PASS FILTER 
Ml - 27132 

LOW FREQ. PHASE 
EQUALIZER Ml-34025 

HIGH FREQUENCY 

PHASE EQUALIZER 
Ml-34026 

-;r 

::! 

..,,.,, 
co 

l 
i 
l 

- ,N 
0 

I 
_,,_, 
"' 
-~ 

ALTERNATE RACK NO.I 

WP-15 POW SU PLY 
REGULATOR Ml-26088 

BW-4B 
VISUAL DEMODULATOR 

ES-34048 

HEWLETT PACKARD 
TV MONITOR 
TYPE 335ER 

BLANK PANEL 
Ml-4594-B 

ALTERNATE RACK N0.2 

TA- 9 
COLOR STABILIZING 

AMPLIFIER 
Ml-40 422 

SIDE BAND RESPONSE 
ANALYZER 
BW-5A 

cg;:i,}I;~ER uE~~34009 

TA - 3B AMPLIFIER 

A , V 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

FEATURES 

• Quick frequency selection 

• Can be used as a wide range highly sensi
tive voltmeter or VU meter 

• Distortion measurements, as low as 0.1 %, 
quickly and easily made by one tuning 
adjustment 

• Requires no direct connection to audio 
oscillator 

• Audio oscillator distortion can be measured 

• Tapped power transformer permits opera
tion on either 105-125 volts or 210-250 
volts 

• Audio frequency range 50 to 15,000 cycles 
for distortion measurements; 30 to 45,000 
cycles for noise and hum measurements 

USES 

Distortion and Noise Meter, RCA Type WM-71A, is a com

pact precision instrument for measuring the total distortion 

and the level of noise and hum in audio-frequency circuits. 

It permits continuous coverage of the audio frequency 

range, indicc:;:Jting directly the percentage of a -f distortion 

in modulators, speech amplifiers, a-f generators, receivers 

and other equipment employing audio frequencies. The 

instrument will give full-scale readings for distortion per

centages as low as 0.3%, and is capable of measuring 

noise components at frequencies from 30 to 45,000 cycles. 

The instrument has many uses in the communications lab

oratory and in the production testing of radio receivers as 

a wide-range, highly sensitive voltmeter for such measure

ments as signal-to-noise ratio, AVC characteristics and hum 

level. With the aid of an oscilloscope, individual hum and 

distortion components can be identified. When used with a 

linear detector such as the RCA Type BW-66F Amplitude

Modulation Monitor, the distortion and noise characteristics 

of broadcast and other radio-telephone transmitters can be 

measured. 

13 
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NOISE 

Elementary schematic circuit diagram of the WM-71 A Distortion and Noise Meter. 

DESCRIPTION 
The WM-71 A Distortion and Noise Meter consists essen
tially of a high-gain amplifier, an r-c interstage coupling 
unit, a calibrated attenuator for adjusting the sensitivity, 
and a panel meter to indicate amplifier output. 

The r-c interstage coupling unit balances to a sharp null 
at the frequency to which it is tuned, the null frequency 
being continuously variable and controlled from the panel. 
Degeneration is employed to maintain high stability in the 
amplifier and to provide flat transmission characteristics 
except within an octave of the null point. 

In measuring distortion the audio-frequency signal is ap
plied to the instrument and the null point is obtained to 
balance out its fundamental frequency, leaving only its 
harmonics and other distortion components which are indi
cated in percentage directly on the panel meter. When the 
modulated output of a radio transmitter is to be measured, 
a linear rectifier is required to produce the audio envelope. 
Any linear detector system having an undistorted output 
of 1.5 volts can be used. 

A switch on the front panel provides for switching out the 
null circuit so that the instrument can be used as an ex
tremely sensitive voltmeter for measuring hum and noise 
levels. Since the WM-71 A has only one tuning control plus 
a small trimmer, it can be quickly set to any frequency 
over its range. This is a time-saving feature in making a 
series of measurements. Two input circuits are provided: 
a transformer for bridging a 600-ohm line, and a direct 
connection to the l 00,000-ohm gain control. Input ter
minals are provided at the rear of the instrument for direct 
connection to the modulation monitor. 

The instrument is relay rack mounted. All essential controls 
are located on the front panel. A large meter with an 
easily read, illuminated scale is provided, and percentage, 
decibel and dbm calibrations are included. The power 
supply is voltage regulated so that line surges have no 
appreciable effect on the instrument. 

SPECIFICATIONS 

Performance Specifications 
Distortion Range ......... .... ... ..... Full scale deflections for 0.3%, I%, 3%, 

10% or 30% distortion 

Noise Measurement Range .... - 80 db below reference calibration level, 
or 80 db below an audio-frequency signal of zero dbm leve l, at 
maximum sensitivity. 

Audio-Frequency Range ...... .......... 50 to 15,000 cycles (fundamental ), for 
distortion measurements; 30 to 45,000 cycles for noise and hum 
measurements. 

Dbm Range ..... ... .............. .... Power- level range is from + 20 to - 60 dbm 
(0 dbm is one milliwatt in 600 ohms) 

Input Voltage Range ........ 1.2 to 30 volts for the 100-kilohm input, and 
0 .8 to 30 volts for the 600-ohm bridging input 

Accuracy ....... .... . For distortion measurements :±:5 % of full scale for each 
range :±: residual distortion as noted below; for noise and dbm 
measurements, :±:5% of full scale. 

Residual Distortion Level : 
100-kilohm Input ... 

Bridging Input ..... . 

. ....... .... ............ 0.05%, max ., below 7500 c. 
0 .10%, max., above 7500 c . 

............. 0 .10%, max., between 50 and 70 c. 
0 .05%, max ., between 70 and 7500 c. 

0 .10%, max., above 7500 c. 

Residual Noise Level. ... ..... ...... ..................... .. .... .... ......... Less tha n - 80 db 

In put lmpedance ........ 100,000 ohms unbalanced, and 600-ohm bridging 
input (10,000 ohms), balanced or unbalanced 

Power Line ................ Tapped primary provides for operation on a•c line 
voltages of 105• l 25 volts, 50/ 60 cycles, single phase, or 210.250 
volts, 50/ 60 cycles, single phase. 

Power Consumption _____ _ 

Tube Complement 
4- 6J5 
l - 6H6 
l - 6SN7-GT 

Dimensions ___ _ --------------------· 

1- 6X5·GT 
1- 6K6-GT 
2- OD3/VR150 

. .... 65 watts 

..... ..... 19" wide, 7" high, 12" deep 

Weight ...................... ......... ........ ...... ... 37¾ lbs. 

Finish .. ................ .... ........ Umber gray lacquer 

Equipment Supplied 
WM-71A Distortion and Noise Meter ......... ...... ... .................. .... Ml.3007l •A 

Including electron tubes, line connector, interconnecting 
cable, instruction book (IB•-4071 • l ), and spare fuses. 

Optional and Accessory Equipment 
WA•28A Low Distortion Oscillator 

Bl • l lA Transmision Measuring Set. 

............................. MJ .30028•A 

.Ml -11350 
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AUDIO TEST EQUIPMENT 

AUDIO PUSH-BUTTON OSCILLATOR 
TYPE WA-28A 

FEATURES 

• Very low distortion 

• A high degree of frequency stability which 
makes this oscillator particularly adaptable 
for use with distortion meters employing 
r-c null networks 

• Push-button selection of any one of 27 
frequencies from 20 to 15,000 cycles 

• Any other desired frequency within the 
normal range can be obtained by the use 
of plug-in resistors 

• Duplicate output terminals on rear for relay
rack installation 

• Chassis designed for mounting in standard 
equipment racks 

• Ease of operation from front panel controls 

1.6008 

USES 
The Type WA-28A Oscillator was designed particularly for 

use as a tone source for distortion measurements and as a 

power source for bridge measurements at audio frequen

cies. It is also satisfactory for use as a general-purpose 

laboratory oscillator. 

The output frequencies include those recommended by the 

FCC for distortion measurements on broadcast transmitters. 

This oscillator is thus ideal for use with the Type WM-71-A 

Distortion and Noise Meter for rapid distortion measure

ments. The unusually pure waveform delivered by this 

oscillator at low frequencies makes distortion measure

ments possible at low frequencies . 

DESCRIPTION 
The WA-28A oscillator is of the resistance-capacitance 

type and uses an inverse feedback. Separate feedback 

networks control the frequency and amplitude independ

ently, thus providing high stability and low distortion. The 

degenerative feedback which controls the frequency is 

obtained by means of a parallel-T network including mica 

capacitors and wire-wound resistors. The regenerative net

work includes an automatic control system whereby a high 

15 
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AUDIO TEST EQUIPMENT 
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Elementary schematic circuit diagram of the WA-28A Low Distortion Oscillator. 
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degree of stability is obtained together with low har

monic distortion, without requiring any manual feedback 

adjustments. 

The instrument is mounted on a chassis fitting standard 

equipment racks. Controls on the front panel include ten 

frequency push-button switches. Three other push-buttons 

select the output impedance and a control is provided for 

adjusting the output voltage. Three frequency multiplier 

switches and two output jacks are also provided. Terminals 

are located inside the instrument which permit any spe

cific frequency between the limits of 20 and 15,000 cycles 

to be obtained by insertion of a set of three calibrated 

resistors. The values of these resistors for any frequency 

may be obtained from the chart. 

The output impedances available are: a constant 600-ohms 

balanced to ground, a 600-ohms unbalanced, and a 5000-

ohm unbalanced. The 600-ohm output positions use trans

former coupling and therefore can be Qperated either 

into a balanced line or a grounded line. The internal impe

dance is essentially constant at 600 ohms. The 5000-ohm 

output position can be operated unbalanced only. The 

output control is a potentiometer, and consequently the 

output impedance is not constant. The total harmonic dis

tortion of any of the outputs will not exceed 0.1 % when 

operating between 40 and 7500 cycles, and is never more 

than 0.25% when operating at extreme frequencies. The 

operation of the instrument is substantially independent 

of climatic changes in temperature and humidity. 

Jack-top binding posts with standard ¾ -inch spacing c;md 

standard Western Electric double output jack are provided 

on the panel. A ground terminal is also provided. A 

standard multipoint connector provides duplicate output 

terminals on the rear of the instrument for relay-rack 

installation. These terminals are disconnected when a plug 

is inserted in the Western Electric-type panel jack. The 

instrument is provided with power cord, multipoint con

nector and spare fuses. 

SPECIFICATIONS 
Performance Specifications 
Frequency Range ...... 27 fixed frequencies between 20 and 15,000 cy~les 
Frequency Calibration ..... ..................... Adjusted within l ½ % ± 0. l cycle 
Frequency Stability .................. less than 0 .02% frequency drift per hour 

after the first 10 minutes of operation 
Output Power ........ 18 milliwatts into 600 ohms load, or 6.6 volts open 

circuit; l 00 milliwatts into 5000 ohm load, or 30 volts open circuit; 
constant within ± l db throughout frequency range. 

Output lmpedances ........................................ 600•ohm balanced to ground 
600•ohm unbalanced 

5000-ahm unbalanced 
Waveform Distortion: 

5000•ohm Output ............ less than 0.1 % between 40 and 7500 cycles 
less than 0. 15% at other frequencies 

600•ohm Output ...... ......... less than 0 .1 % between 40 and 7500 cycles 
less than 0 .25% between 20 and 40 cycles 

less than 0 .15% above 7500 cycles 
Power Supply .................................. .. ... .. 105 ta 125 (or 210 to 250) volts, 

50/ 60 cycles, single phase 
Power Consumption ........................................................................ .45 watts 

Tube Complement 
1- 6Y6·G 
1-NE•l7 
1- 6B4•G 

1- 6SJ7 
1- 6SQ7 
l - 6Sl7•GT 

1- 6SK7 
l - 6X5 
1- OD3/ VR150 

Dimensions... . .... .............. ......... ....... .......... 19" wide, 7" high , 12" deep 
Weight ....................... ...... ... ... ... .................................... ....... .......... 32 ½ lbs. 
Finish ............... .................................. ............................ ..... light umber gray 

Equipment Supplied 
WA•2BA low-Distortion Oscillator, complete .......... ........ .......... Ml.30028-A 

Including electron tubes, line connector, multiple point 
connector, instruction book (1B-4028-1) and spare fuses. 

Optional and Accessory Equipment 
Noise and Distortion Meter, Type WM-71A ....................... ..... .. Ml-30071•A 
Transmission Measuring Set, Type B1-1 lA ......................... ....... Ml-11350 

wigfi
Stolen 2 Line Transparent
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AUDIO TEST EQUIPMENT 

TRANSMISSION MEASURING SET 
TYPE ll•IIA 

r .... -- --

FEATURES 

• Simplifies measurement of transmission 
characteristics of audio systems and their 
components 

• Eliminates lengthy calculations-direct read
ing 

• + o.1 db accuracy over frequency range of 
20 to 20,000 cycles 

USES 
The Transmission Measuring Set, Type B1-1 lA, is a simpli

fied, accurate and direct-reading instrument designed for 

use in the following applications: (l) audio gain measure

ments; (2) audio loss measurements; (3) measurements of 

matching and bridging devices; (4) complex circuit meas

urements; (5) measuring mismatch loss and frequency 

response measurements. The instrument also may be used 

as an independent volume level indicator. 

The instrument facilitates overall system measurements and 

may be used with the WA-28A Low Distortion Push-button 

Oscillator and the WM-71 A Distortion and Noise Meter. 

It eliminates lengthy calculations and intricate setups. It is 

designed to provide accuracies conforming to FCC regula

tions and is particularly useful for broadcast stations in the 

master control room or at the transmitter. 

B.6012 

• Automatic correction for changes in load 
impedance 

• Output impedance switch for matching 

• Wide range of load levels handled 

• Hinged panel permits easy access to all 
components 

DESCRIPTION 
The B1-11 A Transmission Measuring Set consists of a volume 
indicator meter, input and output attenuators, an impe
dance matching system and jacks for convenient connec
tions. A meter multiplier, which is geared to the load 
impedance shaft, provides an automatic correction for 
changes in load impedance. Convenient switches allow the 
volume indicator to be connected to the input of the 
attenuator system or to jacks for external connection. An 
output impedance switch allows matching to 600-250-150-

16-8-4 ohm circuits. 

Level controls, switches, jacks and VI meter are located on 
the front of a standard 19 inch rack-type panel. The panel 
hinges forward to provide ready access to attenuators, 
jacks, switches and other components. Unit type assemblies 
(individual sections, such as source, attenuation and load) 
are readily removable for servicing. Each section is a com
plete assembly with its own jacks and terminal block. 

17 
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AUDIO TEST EQUIPMENT 
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SPECIFICATIONS 

Performance Specifications 

I 
V 
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10000 30000 

Frequency Range ....................................... ..................... 20 to 20,000 cycles 

Accuracy (independent of level from +4 to - 110 dbm): 

Overall ............................ ................ ± 0 . l db, 20 cycles to 20 kilocycles 

Source and Load Impedances for Dial Indicators 

Over Entire Range....... ............................... . ....... . Within ± 2% 

Network Resistors ........................................................................ ± 1.0% 

PLATE CURRENT METER 
Ml-21200-Cl 

FEATURES 

• High precision-accurate within ± 2% of 
full scale reading 

• Two scales provided (0-1 SO ma., 0-1 S ma.) 

• Compact, small in size 

• Quick means of checking regulated power 
supplies 

USES 
Plate Current Meter, Ml-21200-Cl, is a two scale (0-15 ma. 

and 0-150 ma.) meter for checking the plate current of the 

regulator tubes of the 580-D and WP-15 regulated power 

supplies. It is also suitable for use in checking field power 

supply Ml-26091. In addition it may be used to check 

total current drain and voltage output of the above

mentioned circuit, as well as alignment coil current of the 

studio camera supplied by the current regulator Ml-26090, 

and for signal level calibration on the TM-6C Master 

Monitor and Field Camera Control. 

Performance Specifications (Continued) 
Source Characteristics: 

Shielded Output can be used equally well on either balanced or 

unbalanced equipment 

Ranges (in steps of 0 .1 db) ................................. ......... + 4 to - 11 0 db 
- 10 to - 124 db 

Range of Impedance: 
Internally Terminated .................................................... 600.150 ohms 

Unterminated .......................... ............... ......... 600•250· 150.J0 ohms 

Internal isolation network for operating into non-linear devices. 

Load Characteristics (resistive load, ungrounded ): 

Range of Load Levels .................. .............. + 4 to + 42 VU @ 600 ohm, 

Range of lmpedance ........................................ 600·250.150.16•8•4 ohm, 

Dimensions __________________________________________________ 19" wide, 7" high, 8¼" deep 

Weight ................................................... ............................................. 19 lbs. 

Finish ............................................................................... Light umber gray 

Equipment Supplied 
Type Bl• l lA Transmission Measuring Sel, complete .................... Ml • 11350 

Optional and Accessory Equipment 
Low Distortion Push Button Oscillator ...................................... Ml .30028•A 

Distortion and Noise Meter ....................................................... . Ml.3007l•A 

1 

DESCRIPTION 
The Plate Current Meter is furnished in a bakelite case of 

convenient size (35/e" x 5½6'' x 23/a") and has a 5' 9" cord 

complete with plug-in jack for use in checking power 

supply panels. A momentary-contact meter push-button 

switch changes the 0-150 ma. scale to 0-15 ma., when 

desired. 

SPECIFICATIONS 
Stock Identification .................................................................. Ml.21200.Cl 

Approximate Size .......... .. .................................... ........ 3 5/s" x 5?{/' x 23/s" 

Net Weight ............................................................................................ 3 lbs. 

Range Scales ................................................................ 0-150 ma., 0.15 ma . 

M012 
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VIDEO TEST EQUIPMENT 

COLOR BAR GENERATOR 
TYPE WA-11 

FEATURES 

• Supplies color bar signals for use 
in set-up, maintenance and opera
tion of color system 

• Provides ideal signal for color param

eter measurements 

• Self-contained regulated power 

supply 

• Special Q and I pulses provided to 

simplify phase adjustment of the 

Colorplexer modulator circuits 

• Color bars occur in descending order 

of luminance-white, yellow, cyan, 

green, magenta, red, blue 

• Limiting action insures a constant 

output level of all bar signals of 

0.7 or 1.0 volt peak-to-peak 

• Bar Signals interlocked so that each 

succeeding bar is triggered by the 

preceding bar, providing improved 

stability · 

• Sharper rise times reduce color edg

ing effects at the color bars 

• A special white pulse is provided to 

facilitate white balance adjustments 

B,6052 

USES 
The Color Bar Generator is designed to facilitate adjust
ment of the Colorplexer and with it to supply a color test 
signal for general maintenance and measurements in a 
color broadcasting installation. It generates rectangular 
pulses which, when fed to the green, red and blue input 
circuits of the Colorplexer result in the formation of a 
color bar test signal at the output of the Colorplexer. 

In addition, it is capable of providing a split field color 
bar pattern with standard color bars in the upper three 
quarters of the raster, and two special "Q" and " I" test 
bars, and a white bar in the bottom quarter of the raster 
as recommended by EIA. This field splitting is accom
plished by electronic switching. The special " Q" and "I" 
pulses are provided to simplify phase adjustment of the 
subcarrier signals, and a white signal is provided to 
facilitate white balance adjustments in the Colorplexer. 

DESCRIPTION 
The Color Bar Generator, Type WA-lE, is assembled upon 
a bath-tub type chassis 14 inches high and designed to 
mount in a standard 19-inch wide rack. Input and output 
connectors are mounted on brackets in the rear of the 
chassis. A self-contained regulated power supply and stabi
lized circuit design insure stability of operation of the unit. 

19 
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VIDEO TEST EQUIPMENT 

20 

In operation, the trailing edge of the horizontal blanking 

pulse triggers the green multivibrator; the firing of the 

green multivibrator trips the red multivibrator, and the 

firing of the red multivibrator trips the blue multivibrator. 

In this manner, the first pulse for each of the primary 

colors is produced in each color circuit. The trailing edge 

of the red pulse initiates the second blue pulse; the trailing 

edge of the green pulse triggers the second red and the 

third blue pulse, and the trailing edge of the second red 

pulse triggers the fourth blue pulse. 

The trailing edge of the horizontal blanking pulse initiates 

the "I" pulse, the trailing edge of the " I" pulse triggers 

the white pulse and the trailing edge of the white pulse 

triggers the " Q " pulse. Field splitting is accomplished by 

electronic switching, triggered by the leading edge of the 

vertical drive, so that the color bars will appear in the 

top ¾ of the picture while the test bars appear in the 

lower ¼, whenever the pattern selector switch is in either 

position 3 or 4. 

The equipment is so designed that the color bars occur in 

the descending order of their luminance content, i.e., white, 

yellow, cyan, green, magenta, red, and blue. Limiting 

action insures a constant output level for all of the color 

bar signals, of 0.7 or 1.0 volt, peak to peak. 

All connections are made at the rear of the unit. Input 

connections are made to four bracket mounted connectors 

on the right hand side of the chassis- rear view. Blanking 

lines are connected to the upper pair of connectors, and 

vertical drive lines to the lower pair. Five output connectors 

are bracket mounted on the left side of the chassis. These 

outputs are connected to the corresponding receptacles on 

the Colorplexer. A two pronged male connector connects 

the unit to any 117 volt, 60 cycle, single-phase current. 
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The generator may be turned on and off by a power 

switch, conveniently mounted at the lower left side, on the 

front of the chassis. A four position pattern selector switch, 

mounted on the right side of the chassis, provides the 

four differing types of outputs described below. 

SPECIFICATIONS 
Performance Specifications 
Power lnput ...................... 117 volts a •c, 60 cycle, single phase, 135 watts 
Signal Voltage Required: 

Inputs (high impedance, bridged): 
Mixed Blanking ........................ ......... ........ .-4 volts, peak•to•peak, neg . 
Vertical Drive ................. ............... ........... .4 volts, peak•to•peak, neg . 

Outputs: 
A four position selector switch provides outputs as follows : 
Pos. l : Full raster- red, blue, green output pulses at a 0.7 or 1.0 

volt level. 
Pos. 2 : Full raster Q and I pulses at 0.7 or 1.0 volt level from sepa• 

rate output jacks and a pulse of 0.7 or 1.0 volt level from 
each of the red , blue and green output jacks producing white. 

Pos. 3: Split pattern consisting of the outputs provided by Pos. l and 
Pos. 2. 

Pos. 4 : Same as Pos. 3 except red, blue and green outputs reduced 
lo 75% level. (Note: The reduced level of Color Bars is pro• 
vided lo prevent overmodulation of the transmitter when 
using the Bar Pattern . (Saturated yellow would exceed 100% 
modulation.) 

Tube Complement 
1- 5V4 
1- 6AS7 
1- 0B2 

l - 12AX7 
l - 6CL6 
4- 6AL5 

Dimensions (Unit for rack mounting ): 

1-5678 
6- 6U8 
3-12AT7 

Height ..................................................................... ................... ...... 14" 
Width .... ............. ................... ..................................................... ....... .. 19" 
Depth ..................................... .... .................... ..... .. ....... ............... ...... .... 911 

Weight ........................... ... ......... .............................. ......................... 30 lbs. 

Equipment Supplied 
WA•lE Color Bar Generator .................................................... Ml •3400l •F 

(Complete with tubes in place and Instruction 
Book IB.24957•2) 

B.6052 

wigfi
Stolen 2 Line Transparent
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VIDEO TEST EQUIPMENT 

COLOR SIGNAL ANALYZER 
ffPE WA-6A 

FEATURES 

• Precision instrument for accurate alignment 
of Colorplexer encoder circuits 

• Measures differential phase distortion to 
an accuracy of less than one degree 

• Measurements for matching phase of burst 
between two or more signal sources at 
input to signal distribution systems 

• Measurements read directly in degrees of 
phase shift at 3.58 me 

• Null adjustment of cathode ray oscilloscope 
display provides fool-proof measurements 

• Internal calibration circuits 

• Built-in power supply 

US ES 
Utilizing color bar signals from the Colorplexer, the 

WA-6A Color Signal Analyzer is the basic phase measur

ing instrument for adjusting the Colorplexer matrixing 

and encoder circuits. The various color components of 

the color bar signal can be phased to an accuracy of 

less than 1.0° with respect to the phase of the 3.58 

me. burst. 

The Linearity Checker, Type WA-7C, supplies a 3.58 me. 

modulated step-signal which is used by the Color Signal 

Analyzer for measuring differential phase distortion either 

through a single amplifier or an entire system. Measu re

ments are made to an accuracy of less than 1.0 degree. 

The WA-6A can also be used for matching the phase of 

the bursts between two or more color signal sources, at 

the input of a switching system. Color burst phasing 

between two color signals must be matched as closely 

as possible so that in lap-dissolves and super-impositions 

there will be no undesirable hue shift. The WA-6A meas

ures the phase difference between the burst signals so 

that the proper phasing can be established. 

8.6061 

DESCRIPTION 
The Color Signal Analyzer is supplied in a bench type 

cabinet from which it can be removed, if desired, for 

standard cabinet rack mounting . When rack mounted, 

the analyzer occupies 17½ " or l 0 units of rack space. 

It consists of three un its: The Phase Shift Panel, the Con

trol Panel, and the Regulated Power Supply. All connec

tions are made to the rear of the control panel except 

the output to the cathode ray oscilloscope which is on 

the front panel. Both binding post and coaxial jack type 

outputs are provided. 
Two inputs are provided: 

1. A color signal input e ither from a Color Bar Gen

erator/ Colorplexer combination or from a Linearity 

Checker. 

2. A 3.58 me. sub-carrier input. 

The 3.58 me. sub-carrier is amplified and applied to a 

calibrated phase shift network which consists of precise 

lengths of coaxial cable (RG-59 / U). The total phase shift 

of this network is 210° in increments of 90°, 50°, 30°, 

20°, l 0°, 5° and plus or minus 5° in steps of l 0 • By selecting 

21 
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the proper delay combination by means of the switches 

on the front panel of the phase shifter, any desired phase 

shift between - 5° and + 215° can be established. 

The sub-carrier is again amplified and applied to another 

phase shift circuit capable of a full 360° of phase shift. 

This second delay network is uncalibrated since it is 

used only for establishing a zero reference for subse

quent measurements, thus the WA-6A Signal Analyzer is 

se lf-calibrating. 

The sub-carrier is then amplified for the third time and 

applied to the suppressor grid of a synchronous demod

ulator. The color video signal from the circuit being 

analyzed is applied to the control grid of the demodulator. 

The uncalibrated phase shifter described above is adjusted 

until the output of the demodulator is zero for the burst 

interval as observed on a cathode ray oscilloscope. This 

establishes the zero reference described above. 

If the test signal is a color bar signal, selecting the proper 

phase combination with the calibrated phase shifter to 

give a null indication on the oscilloscope for each color 

component gives a precise direct reading in degrees on 

the phase shifter panel for each color in the bar signal. 

Conversely, by pre-setting the calibrated phase shifter 

to the phase prescribed by FCC color standards for 

the colors in the bar signal, the I and Q demodulators 

of the colorplexer can be accurately aligned by adjusting 

them for a null on the oscilloscope. 

The Linearity Checker supplies a step-wave on which is 

super-imposed the 3.58 me. sub-carrier. By the above 

procedure, (i.e., by bringing each successive step in the 

signal to a null with the calibrated phase shifter) differ

ential phase distortion can be read directly in degrees 

for the entire dynamic range of the video signal. The 

WA-7C Linearity Checker has provisions for varying the 

duty cycle of the step-signal from 10% to 90% so that 

measurements can be made describing the complete dif

ferent ial phase response of the amplifiers or systems 

under test. 

In order to provide a complete signal analysis, there are 

five output signals available for display on the oscilloscope 

as selected by a 5-position switch on the control panel. 

These signals are: 

1. Video Signal passed directly through the analyzer 

without any intervening circuitry. 

2. Video Signal through a low-pass filter which re

moves all sub-carrier components. The response of 

the circuit is flat to 1 me.; down 50% at 2 me.; 

and essentially zero at 3.58 me. 

3. Video Signal through a hi-pass filter which removes 

all low-frequency components. This leaves only the 

undemodulated color components of the video signal. 

J1 

0'5,C ILLOSCOP( 

___ SWITCH PQS1t1QNS ____ _ 

I. Ol R[C T 

2, L·P ILUMINANC[ OR M SIG NAU 

), H- P ICHRO M INAIIC,[ SIGN AL) 

4. O[MQQ + M 

5 - OE MOO(O[ MOOULATEO (.11RQ M1NAllCE) 

Block Diagram of WA-6A Color Signal Analyzer. 

The response observed on this position is flat from 

2.8 to 4.5 me. and is essentially zero at 1.9 me. 

4. The Demodulated Color Signal added to the signal 

passed by the low-pass filter. 

5. The output of the Synchronous Demodulator which 

is the chrominance or color signal. This position of 

the switch is the one from which the phase meas

urements are made. 

SPECIFICATIONS 
Electrical Specifications 
Plate Power Requirements ........... ..... ..... ....... .. . 280 volts, 110 milliamperes 
Filament Power Requirements........ ... ....... ..6.3 volts a •c, 3.25 amperes 
Input Signals: 

Composite Color Bar Video.................. . ............... 1 volt p / p (white) 
Color Subccrrier 3.579545 me.......................... .. ...... . .... l •3 volts p / p 

Output Signals for Composite Input of 1 volt pi p: 
Direct ......................... ......... ....... ......... .......... ................ 1 volt pi p (white) 
L-P Luminance (M) ......... ..... .. Approx. equal to this component of input 
H· P Chrominance .................. Approx. equal to th is component of input 
Demodulator + M ................. .. .............. ..................... 2 volts pi p approx. 
Demodulator .............. ..... .. ......................................... 4 volts pi p approx. 

Phase Shift lmpedance ................................................................... .73 ohms 
Power Requirements ................ 105• l 25 volts, 50 / 60 cycles, single phase 
Power lnput ..... .... .... ...... ..... ...... ... ........... ........................................ 140 watts 

Tube Complement 
1- 5V4-G 
2- 6Y6•G 
1- 12AT7 
l - 6CL6 
1- 6AS6 

l - 6SJ7 
1- OA3I VR•75 
1- 12AU7 
4- 6AU6 
2- 6BQ7A 

Overall Mechanical Specifications 
Dimensions ........................ 19½" high, 21¾ " wide, 15½" deep, overall 
Weight ........... .......................... ... ........... .... .. ...... ............................... 80 lbs. 
Finish : 

Cabinet............... ......................... .......... . .............. Umber gray wrinkle 
Panels....... . ................................................................ Umber gray plain 

Equipment Supplied 
WA•6A Color Signal Analzyer...... ........... .. ES.40950 

Including: 
1 Color Signal Anal yze r, including phase shifter unit, 

powe r supply, control pane l, coa xial and power cables, 
mounting hardware, tubes in place and Instruction Book M1 ·34016·A 
Cabinet ....................................................................... ....... Ml -26720•9 

8.6061 
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FEATURES 

• Generates synthetic television signal with 
horizontal sync and blanking 

• Duty cycle of test signal variable over range 
of 10% to 90% 

• Permits high sensitivity measurements of 
differential gain 

• Provision for optional external triggering 

• External video sweep input for amplitude 
vs. frequency measurements 

• Can be used with Color Signal Analyzer 
to make differential phase measurements 

• Provision for external R-F input (10 kc to 
9 me) 

• Optional internally generated R-F output 
(3.579545 me or 1 me) 

• Gated sweep output passes through 
conventional clamp circuits 

USES 

The RCA WA-7C Linearity Checker provides a test signal 

which facilitates rapid measurements of differential gain 

and differential phase distortion in video amplifiers and 

transmission systems. This instrument is especially useful 

for testing equipment intended to handle compatible color 

television signals to assure that color signals can be 

handled without distortion. Differential gain measurements 

can be made with the Linearity Checker alone, and dif

ferential phase measurements can be made by employing 

a Color Signal Analyzer (RCA Ml-34016-A) to serve as a 

phase detector to analyze the Linearity Checker signal 

at the output of the device under test. 

In addition, connections are provided for introducing a 

video sweep signal into the linearity checker in such a man

ner that the sync and blanking signals are added to the 

sweep signal. Such a signal is very useful in making ampli

tude vs. frequency measurements since any clamp circuit 

through which the signal passes need not be disabled . 
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DESCRIPTION 

The linearity checker is actually a signal generator pro

viding a simulated color video signal. In use, this signal 

is fed through the device under test and a filter unit 

supplied with the checker to an external oscilloscope. The 

filter has a three position switch that makes it possible to 

connect it as a high pass or low pass filter, or to by-pass 

the filter entirely. 

The output signal of the Linearity Checker consists of four 

components, (l) sync occurring at a nominal 15,750 cycle 

repetition rate, (2) an adjustable blanking signal occurring 

for 4 out of 5 lines, (3) the stair-step signal consisting of 

ten steps of equal height between black and white level, 

occurring one line in five, (4) an r-f sine wave at 3 .58 me 

color subcarrier frequency or l me (l O kc to 9 me also 

available from external input) superimposed on the stair

step signal. Adjusting the blanking from O to l 00% en

ables the operator to vary the duty cycle of the picture 

portion of the composite signal from approximately l 0% 

to 90%. 

If the circuit under test is linear between black level and 

white level, the amplitude of the r-f envelope as seen on 

the oscilloscope will be the same on each step. If the cir

cuit is non-linear, the r-f amplitude will vary. To permit 

accurate comparison between the r-f heights, the step sig

nal can be filtered out by placing the filter switch in the 

Hi position. All the sections of the sine wave will then be 

on the same horizontal axis. To observe very bad non

linearities, the r-f signal can be filtered out by placing 

the filter switch in the Low position. Non-linearity will then 

show up as variations in step height. 

To measure phase intermodulation, an Ml-34016-A Color 

Signal Analyzer is required in addition to the linearity 

checker. This instrument makes it possible to observe the 

phase difference between two r-f signals of the same 

frequency. 

To produce the composite output signal, the WA-7C 

Linearity Checker contains circuits that generate the r-f, 

blanking, sync, and step signals separately, and gating 

circuits that remove the adjustable blanking signal and 

replace it with the combined step and r-f signals every 

fifth line . Provision is also made for using the step and r-f 

signal on every line if so desired. The WA-7C may also be 

used to gate and add blanking and sync to an r-f oscil

loscope sweep signal for frequency response tests in cir

cuits containing clamps. 

The Linearity Checker has a self-contained regulated 

power supply and is designed for either table top or rack 

mounting. It is normally furnished in a table model cab

inet. For rack mounting the panel space required is 8¾ by 

19 inches, and standard relay-rack mounting slots are pro

vided in the panel. Both housings are finished in standard 

umber gray. Controls are located on the front panel and 

the input and output connectors are on the rear of the 

equipment. Each equipment is provided with a cross filter, 

Ml-34021, which is necessary for making differential gain 

measurements, without a color signal analyzer. 

The crossover filter supplied with the linearity checker per

mits filtering out either the step or r-f signals as explained 

before. The filter is contained in a small rectangular box 

with a coaxial jack on one end and a coaxial plug on 

the other end. A three-position lever switch on the top of 

the box permits bypassing the filter completely or connect

ing it as a high- or low-pass filter. It is effective only at 

an r-f frequency of 3.58 me. 

SPECIFICATIONS 
Performance Specifications 
Input Signals: 

Horizontal Drive (optiona l) ............... ..... 4 volts peak.to·peak negative 
(Internal Drive- nominal 15.75 kc may be used if desired) 

R-F Signal (optiona l) .................................. 100 kc to 5 me (2 volt max.} 
Video Sweep Sig nal (optional) ... ... ... ... .............................. 1.0 volt max . 

Output Signals: 
Composite Signal. ................ .. . Sync Blan king, Step Signal (1 line in 5), 

White Signal (9 lines in 10) R-F superimposed on Blanking and 
Step Signal. Adjustable levels O to 1 volt except Sync Level 
0 to 0.5 volt. It can al so be adjusted to have sync and step 
only every line. 

R-F Output .................................... .................................................. 2 volts 
Sync Output for Oscilloscope .................... ........................... ....... 15 volts 

Power Requirement ....... .............................. 117 volts, 60 cycle, 210 watts 

Tube Complement 
2- 6AU6 
2- 6AS6 
3- 5687 
8-1 2AT7 
2-12AU7 
1-6CL6 
1- 6AH6 

2-6AL5 
1-6AS7 
1- 6SJ7 
1- 5R4GY 
1- OC3 
1- 6BA6 
1- 6AQ5 

Dimensions (Unit only for cabinet or rack mounting}: 
Height ................................................................................................ 8¾" 
Width .................... ......... ... .... .................... .......................................... 19" 
Depth ................. ...... .. . ..... ...... .. . 14" 

Weight .................... ......................................................................... .40 lbs. 

Finish ............................. ...... ...... ............. ........... ........................ . Umber gray 

Equipment Supplied 
WA•7C Linearity Checker.. .......... . ..... .... ...... Ml .34017-B 

Linearity Checker Chassis, inc luding all tubes in place , 
one Cross-over Filter, Termination and Coaxial Plug s, 
five RG•59 / U Adaptors, and Instruction Book 
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FEATURES 

• Provides inexpensive means of 
broadcasting test color signal to 
determine if home receivers are 
picking up color picture 

• Broadcasts color test signal along 
with regular Monochrome signal 

• Crystal controlled oscillator main-
tains extreme frequency stability 

• Accessible front-panel controls 

• Self-contained power supply 

• Separate controls to adjust color 
burst width, amplitude, and posi-
tion with respect to sync 

USES 

The RCA WA-BA Color Stripe Generator is an inexpensive 

color signal generating device providing an unobtrusive 

color test stripe on home receivers. It makes it pos

sible to determine that a particular color receiver installa

tion will be able to reproduce color programs from a 

specific TV station when no actual color program is being 

broadcast. Under certain conditions of multipath reception 

or improper orientation of the receiver antenna it is quite 

possible to pick up a satisfactory monochrome picture but 

to have the color subcarrier almost completely cancelled. 

The WA-BA prevents such faulty home receiver installations. 

The Color Stripe Generator is designed to be loosely 

coupled to the video line feeding the television transmitter 

in such a way that the normal system operation is not 

changed in any way. Any TV station which is equipped to 

transmit network color can use it to add a narrow color 
stripe to its regular black and white television signal. This 

stripe is practically unnoticeable on ordinary black and 

white receivers, but produces a greenish-yellow color at 

the right hand edge of the color receivers when the hori

zontal oscillator controls are adjusted slightly off horizontal 

frequency. 

VIDEO TEST EQUIPMENT 

DESCRIPTION 

The WA-BA Color Stripe Generator is a completely self
contained instrument designed to be loosely coupled to 
the video line feeding the television transmitter. The normal 
signal at this point in the system is the composite (video 

and sync) monochrome signal. The inserted color stripe 

generator does not change this basic signal at all but 

simply adds to it a small amount of color information. 

This information consists of two " bursts" of subcarrier 

frequency (3.5B me) . The first " burst" is positioned im-

mediately following horizontal blanking (or 9.2 +~6 

microseconds following the leading edge of horizontal 

sync). This is the information used to " lock-in" the color 

receiver to the proper phase as does the standard color 

synchronizing burst in a standard color television signal. 

The second " burst" is positioned such that its leading 

edge is 3 microseconds preceding the leading edge of 

horizontal picture blanking . This " burst" will produce a 
greenish yellow stripe on the right hand edge of the 
kinescope on a properly adjusted color receiver. Since 

they are not generated with any luminance component, 

they ride up or position themselves on the average of 

the luminance value present in the monochrome signal at 

that particular time. 

25 
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Circuit Description 

The circuitry of the WA-8A Stripe Generator is indicated 

in th~ block diagram. The first block indicates the sync 

separator and pulse discriminator. Its purpose is to "strip" 

the sync from the composite monochrome signal. An addi

tional function has been added, however. No bursts or 

stripes should appear for 9 lines during the vertical blank

ing interval, so a "burst eliminate" circuit has been added 

to prevent the separation of pulses during the vertical sync 

and equalizing pulse intervals. The output of this stage, 

therefore, is a series of pulses at horizontal rate with a 

9-line gap during the vertical interval. This information is 

differentiated and applied to the burst position multi

vibrator which in turn drives the burst width multivibrator. 

Its output is the positive pulse necessary to trigger the 

burst gating amplifier. A second output drives the stripe 

position multivibrator which in turn drives the stripe width 

multivibrator. Its output is also a positive pulse necessary 

to trigger the stripe gating amplifier. The subcarrier signal 

at 3.579545 me, necessary for the gating amplifiers, is pro

duced by a stable oven-controlled crystal oscillator. Its 

output is supplied to the gating amplifiers. The outputs 

of the gating amplifiers are fed to the mixer and output 

stage. Its output is in turn fed back to the video line. The 

video line is never broken. If failure of the stripe generator 

should occur the monochrome signal would not be affected. 

Coupling of the output signal to the video line is so loose 

that the monochrome signal is essentially unaffected but 

the color bursts or envelopes are added or superimposed 

on it. 

The WA-8A color stripe generator is built on an 8¾-inch 

high bathtub chassis designed for standard rack mounting. 

It employs 11 tubes, 2 of which are used in the self-con

tained power supply. The only unusual component involved 

is the thermostatically controlled oven for the oscilk1tor 

crystal. Two video jacks are provided on the rear of the 

(a) HORIZONTAL 

SYNC ~ 

0.4~ 

_j_ 
9.2 :i' MICROSECONDS 

Diagram of signal produced by the Color Burst Generator. 
Line (a) represents color bursts of sub-carrier frequency, and 
line (b) is composite signal from stripe generator. 

Simplified black diagram of Color Stripe Generator WA-BA. 

chassis for video input and output. The only power connec

tion required is to a standard 117 volt, 60 cycle a-c line 

through a six-pin Jones plug. Two pins of this same plug 

are used for connection to a remote switch for adding or 

removing the color bursts from the monochrome signal 

at some location remote to the actual stripe generator. 

The unit weighs approximately 20 pounds and is fin

ished in standard umber gray comparable to other RC:.A 

equipments. 

SPECIFICATIONS 

Performance Specifications 
Signal Input Frequency ............... .. ............... Composite monochrome video 

Signal lnput ......... ....... 1.4 volts, peak•to•peak; 0.4 volt peak•to•peak sync 

Input lmpedance ............................ .. .......................... .. ................... .75 ohms 

Signal Output Frequency .... .... Composite monochrome video with added 
color sync burst and stripe 

Signal Output Voltage .......................... 1.4 volts, peak•to•peak; 0.4 volt, 
peak•to•peak sync 

0.4 volt, peak•to•peak color synchronizing burst 
0.4 volt, peak•to•peak color stripe 

Output lmpedance ....... ............... .... ............................. ................. .... 75 ohms 

Power Line Requirements .......... 105• l 25 volts, 50/ 60 cycles, single phase 

Power lnput .... ..... ................... ........ .............................. 125 watts at 0 .9 PF 

Operating Conditions: 
Ambient Temperature ............... .... .... ....... ............... ... ..... ... 5 ° C to 45° C 
Humidity .............................. ........................................ O to 95% relative 

Tube Complement 
1- 12AT7 
4- 12AU7 
2-6AS6 
1-6)6 

1- 12BH7 
1-5V4 
1-0D3 

Dimensions ...... ............. .................. ...... .. 19" wide, 8¾" high, 7¾" deep 

Weight ............................................... ... ............... .... ...... ................. .. 20 lbs. 

Finish .... .... ......... .................. ...... .......... .. ...... .. ........... ..... .... Light umber gray 

Equipment Supplied 
WA.BA Color Stripe Generator ...... ...... ..... .. ... .......... ... ............... Ml-40214 

Complete with tubes in place, 2 type PL.259 connectors, 
1 Cinch.Jones connector, and Instruction Book 

wigfi
Stolen 2 Line Transparent
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FEATURES 

• Precise calibration of studio video signal 
voltages 

• Low output impedance 

• Signal readily passes through clamp circuits 

• Self-contained power supply 

• Provides calibration pulse for processing 
amplifier in color camera chains 

• Choice of 0.7 or 1 volt output 

• Output voltage stabilized by feedback 

USES 

The RCA Type WA-9A Calibration Pulse Generator is 

designed for the precise calibration of studio video signal 

voltages. The output signal can be used for accurately 

calibrating all waveform monitors so that video signal 

amplitudes can be established against a known reference 

level. The 0.7 volt output is for calibrating non-composite 

video signal and the 1.0 volt output is for composite signals. 

In color camera chains such as the 3-vidicon film equip

ment and the TK-41 and TK-45 Live Color Camera 

chains, the calibrated voltage output is used for set-up 

of the processing amplifier. 

By making the fixed voltage output available at jack 

panels and in switching systems the entire distribution 

system may be aligned for the proper video signal levels. 

27 
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DESCRIPTION 
The WA-9A Calibration Pulse Generator provides a square 
pulse at horizontal frequency the amplitude of which is 
stabilized at 1.0 volt or 0.7 volt level. Its output imped
ance is approximately 0.6 ohms, sufficiently low so that 
several outputs can be provided at the same time without 
appreciable change of output level. In addition, the 
square wave is timed so that this positive half-cycle is 
centered in the period between horizontal sync pulses, 
thus the signal will readily pass through any clamp cir
cuits in the system without the need for disabling them . 
Horizontal drive from the sync generator is amplified and 
used to trigger a stabilized cathode-coupled multivibrator 
for the delay needed to place the calibrated pulse be
tween the horizontal sync pulses. The delayed pulse 
triggers a square-wave multivibrator which produces the 
output pulse. The output of this multivibrator is clipped 
by a current-regulating circuit whose output level is 
controlled by a 5651 voltage-reference tube. This accu
rately-controlled pulse drives a low-impedance output 
feed-back amplifier having precisely unity gain. 

The circuits of the WA-9A are extremely stable. As the 
line voltage of the WA-9A is changed from 110 volts to 
125 volts, the output level will not change more than l %. 
Rapid changes of line voltage of 5 volts will not cause 
noticeable bouncing of the output signal. Output voltage 
level change in going from no termination to one 75-ohm 
termination, or from one to two 75-ohm terminations is 
never more than 0.5 %. The square wave has a pulse 
width of 31.75 psec. with positive polarity. Rise time is 
less than 1.0 microsecond. The tilt is less than l % . 

The unit is mounted on a standard 5¼" bathtub chassis 
suitable for standard rack mounting. All connections are 
on the rear of the chassis. Controls are provided on the 
front of the chassis for the following functions: pulse posi
tion, pulse width, voltage calibration, 0.7 / 1 .0 volt selector 
switch, on-off switch. The output level is controlled by a 
potentiometer in the form of a locking-type screwdriver 
control on the front panel. 

SPECIFICATIONS 

Performance Specifications 
Input Requirements: 

Power Source ............................... 105 to 125 volts, 60 cycles, 50 watts 

Horizontal Drive Pulse ... 

Output Requirements: 

..3.5 to 5.0 volts, negative polarity, 
bridging input 

Output Impedance ..................................................... Approx. 0 .6 ohms 

Output Voltage level. ............... less than 0.5% change in going from 
no termination to one 75-ohm termination, or from one to two 
75•ohm terminations. 

Output Voltage ................ Square wave, adjustable to 0 .7 volt and 1.0 
volt, P / P; leading edge adjustable for nominal 21.5 µ sec. from 
leading edge of horizontal d rive pulse; width nominally 31.75 µsec. 

Tube Complement 
3-12AT7 
1-6Al5 
1- 5651 

1- 6U8 
1-6Cl6 
1- 5R4GY 

Dimensions ___ ----------------- ___________________________ l 9" wide, 5 ¼ 11 high, 9" deep 

Weight ....................... ......................................................................... 14 lbs. 

finish ........................•................ ............................................... Umber gray 

Equipment Supplied 
WA•9A Calibration Pulse Generator complete, including 

tubes in place and instruction book .................................... Ml•26070 

Block Diagram of the WA-9A Calibration Pulse Generator. 

HORIZONTAL 
DRIVE IN AMP 

12AT7 

MULTI-
VIBRATOR 

TIME 
DELAY 
12AT7 

MULTI
VIBRATOR 

WIDTH 
12AT7 

TABILIZED 
CLIPPER 

6AL5 

VOLTAGE 
REFERENCE 

TUBE 
5651 

I.OV 3-STAGE 
FEEDBACK 
UTPUT AMP 

6U8 
6CL6 

POWER 
SUPPLY 
5R4GY 

SIGNAL 
OUTPUT 

8.6070 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

OSCILLOSCOPES 

TELEVISION OSCILLOS 
TYPE 10-1 

FEATURES 

• Only 8¾" rack or console space for a full 
5" television monitor 

• Slide mounting for rapid maintenance 

• Open chassis construction does not block 
air circulation in rack or console 

• Minimum number of operating controls 
logically grouped and located 

• CRT in center of front panel 

• A color standard-flat frequency response 
within 0.5 db from 60 c to 5 me; approxi
mately 3 db down at 10 me 

• Vertical gain distortion less than 2% with 
7 cm deflection 

• Vertical amplifier stabilized by 24 db feed
back 

USES 
The RCA TO-1 Oscilloscope is a high quality, wide band 

instrument designed to continuously monitor both mono

chrome and color signals at (1) studio camera control 

position, (2) in the terminal equipment racks, (3) at patch 

panels, and (4) in the master control room. A high input 

impedance jack conveniently located on the front panel 

converts the waveform monitor into a television oscilloscope 

in the above locations and in the maintenance shop. Facil 

ities have also been provided for use of the oscilloscope 

in color installations to automatically produce three line 

or frame displays of red, green, and blue camera outputs. 

B.61CM 

DESCRIPTION 
The Type TO-1 Oscilloscope is compactly housed on a 

drawer-type chassis. The traditional horizontal chassis in 

the oscilloscope has been replaced by two vertically 

mounted chassis which do not block air circulation in rack 

or console mountings and eliminates the requirement for 

forced air cooling. 

The vertical height of the oscilloscope is 8¾ inches, and 

the unit fits into a cabinet rack or the RCA 22-inch Con

sole Housing, Ml -26787. The cathode-ray tube is located 

in the center of the front panel allowing equally convenient 

viewing from either left or right side. Operating controls 

are kept to a minimum and arranged in "vertical func

tion" and "horizontal function" groupings. Tests have 

shown this layout to be most convenient from an oper

ating standpoint. Logical positioning of the centering con

trols has dictated placement of the vertical centering 

control below and the horizontal centering control to the 

right of the CRT. 

A heavy gauge front panel and sturdy viewing-hood are 

features of the oscilloscope which enable mounting of a 

recording camera on the panel. Two catches located on 

the front panel provide a secure positioning of the oscillo

scope in the rack or console and at the same time are 

positioned and designed to permit rapid removal of the 

unit from its closed position. 

The basic mounting of the TO-1 is on a slide assembly 

(Ml-26891 ). This is recommended for both rack and con

sole mounting. The oscilloscope, mounted on slides, and 

the Color Camera Processing Amplifier make an excellent 

combination in a color installation. The slides are con

structed of heavy gauge aluminum, which lock in the 

extended position allowing convenient access to tubes, 

components, and wiring . Requirement for release of the 

locking mechanism on both slides provides a safety factor 

against accidental release. An additional safety feature is 

inherent in the " negator" spring on the far end of the 

slides which act against the weight of the chassis. 

A case which provides forced air-cooling can be used to 

house the TO-1 when a bench or dolly set-up is preferred 

to rack or console mounting of the oscilloscope. This case 

is an accessory equipment which may be ordered sepa

rately as Ml -26890 in place of the set of slides (Ml-26891 ). 

The oscilloscope case is rack mountable, but it is not 

recommended in any application where air circulation 

must be maintained in the racks for cooling purposes. 

29 
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Type T0-1 Oscilloscope mounted with Color Camera Processing Ampli
fier in standard 22-inch console housing . The oscilloscope is compactly 

housed on a drawer-type chassis which glides in or out on heavy 
gauge aluminum slides which lock in the extended position . 

This oscilloscope features advanced circuitry which pro

duces an ultra-stable CRT calibration. Well regulated 

power supplies combined with 24 db feedback in the ver

tical amplifier result in the stable calibration which per

mits the operator to "set and forget." A minimum number 

of tubes is used which contributes to oscilloscope reliability. 

Selection of the following inputs is accomplished by the 

left-hand vertical selector switch: Video Test- high impe

dance jack on front panel ; Video Mon- bridging input 

jacks on rear of chassis; Ca/ Ext- bridging input jacks on 

rear of chassis available for calibration of oscilloscope 

vertical circuitry by a " station-wide" calibration signal or 

for use as a second video monitor position; Cal 1.0-

1.0 volt peak to peak internal signal automatically inserted 

into vertical input; Ca/ 0.7- 0.7 volt peak to peak internal 

signal automatically inserted into vertical input. The ver

tical response selector switch adjusts the frequency re

sponse of the vertical amplifier to one of the following: 

IRE roll off; D/Rect or flat from 60 cps to 5 me; high pass 

filter with slope approaching 12 db per octave below 

1.0 me; and low pass filter with slope approaching 12 db 

per octave above 1.0 me. 

The horizontal sweep circuit can be triggered from an 

internal or external source selectable by only one control 

on the front panel. The operating convenience and the 

simplicity of the sweep selectors cannot be overempha-

sized. The sweep rate is controlled by only one control 

on the front panel and is either at television horizontal or 

vertical rates. Speed of line, one-half line or frame can be 

selected to display two lines or fields or three lines or 

fields when used with Color Camera Processing Amplifier 

(Ml-40520 Series). This latter display enables simultaneous 

viewing of red, blue and green camera outputs. The hori

zontal gain control is adjustable from a condition of nor

mal viewing of two lines or fields to viewing of the eight 

cycles of color burst (easily counted) on horizontal rate . 

or equalizing pulses (easily counted) on vertical rate. The 

horizontal centering may be used as a line selector in the 

vertical sweep speed position. 

SPECIFICATIONS 

Power Requirements........ ..105• 128 volts, 50 / 60 cycles, 295 watts 

Input Impedance : 
Monitor Video Input.. .. . ... .... ....... .............................. Bridging 
Test Video Input.. ..... ....... . . ... ..... ... ........... ...... .. .. High impedance 
Sync Input ........... ................. ....................................... .... ...... .. Bridging 
Calibrate Input .................. ........... ................ . ................ Bridging 

Vertical Sensitivity .. .......... .... ........... ....... 20 millivolts per centimeter max . 

Differe ntial Gain (on face of CRT) .... Less than 3 % at 1 volt DP and 5 % 
APL input for 7 ems of deflection 

Sweep Range ............ Adjustable to produce horizontal, ve rtical, ½ hori• 
zontal, ½ vertical time base rate. Provisions for automatically pro• 
ducing sequential display of red, green, and blue camera outputs 
when used with the RCA Ml•40520·A Processing Amplifier. 

Frequency Response ... ......... . ..... Flat within 0 .5 db 60 cps to 5 me, 
down approximately 3 db at 10 me 

Synchronization ....... .lnternal, with provision for external synchronization 

Tube Complement 
Monitor : 

1- 5AQP / 1 CRT 3- 6AW8 
1- 6AL5 2- OA2 

Power Supply: 
1- 5U4GB 1- 6AN8 
1- 5651 1- 2X2A 
1- 0A2 

Mechanical Specifications 
Dimensions {overall): 

selectable from the front panel 

2- 6CL6 
1- 6U8 

1- 6AS7 
1- VXR.2500 

5-6BQ7A 
2- 6AN8 

1- 12AX7 
1- 6X4 

Height ..................................... ............. .......................... . .... 8 23 / 32'' 
Width ................... ............ ............................................. ... ................. .. 19" 
Depth ........ .. ............................................ ..... .......... ...... .. ....... ..... ..... 17¼" 

Weight ........ .................... ... .. ....................... ...................... 35 lbs., less slides 
Finish ..................................................... .. ......... .... .. ............ Dark umber gray 

Equipment Supplied 
TO• l Television Oscilloscope Complete ................... ........ ............ ES.40903 

Consists of the following units: 
Oscilloscope complete with tubes in place 

and instruction book ... ... .......... ........ .. Ml •26800•A 
Set of slides for rack or console mounting ..... .. .... Ml.26891 

Accessory Equipment 
22.inch Console Housing ........................................ ................... Ml .26787 
Left Panel Assembly and Side Cover ..................................... Ml.26788· 1 
Right Pane l Assembly and Side Cover .... ................ ................ Ml •26788·2 
Upper Left Side Cover Only ....................................... ....... .. ..... . Ml •26789• l 
Upper Right Side Cover Only ........... .................... ...... .... ........... Ml.26789•2 

Oscilloscope Case ................ .... ............... .. ......... ..... ... .......... ...... Ml•26890 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

OSCILLOSCOPES 

TELEVISION OSCILLOSCOPE 
TYPI TO•l24AD 
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USES 
The Tektronix Type TO-524AD is a portable, self-con

tianed cathode-ray oscilloscope specifically designed for 

maintenance and adjustment of television transmitter and 
studio equipment. 

With this oscilloscope, any portion of the television picture 

may be observed- from complete frames to small portions 

of individual lines. Any one of the 525 lines in the picture 

can be located and observed in minute detail. Accurate 

time markers greatly facilitate sync pulse timing . The wide

band vertical amplifier is provided with networks that can 

be switched in to provide a flat response of 60 cycles to 

5 me and to limit the high frequency response to that 
recommended by the IRE. 

DESCRIPT I ON 
With a 10-megacycle bandwidth and excellent transient 

response, the Type TO-524AD easily accomplishes accurate 

presentation of all video waveforms encountered in tele

vision broadcast installations. A triggered linear sweep 

• 

• 
• 
• 
• 
• 
• • • • 

FEATURES 
Sync separator and adjustable sweep delay 
permitting any portion of a composite 
signal to be viewed at any of the sweep 
speeds 

Field selector switch permitting sweep 
delay circuit to lock on either field of a 
frame 

New sweep magnifier, 3x and 1 Ox, with 
expanded portion remaining centered on 
the screen 

60 cycle sine wave sweep with phasing 
control 

Time mark generator providing up to 200 
pips per TV line 

Variable duty cycle square wave amplitude 
calibrator 

Flat faced cathode ray tube 

4 kv accelerating potential 

High vertical sensitivity 

Vertical amplifier flat to 5 me; down 3 db 
at 10 me 

system, with adjustable delay and suitable sweep magnifi 

cation, permits any portion of the television composite 

signal to be observed, and to be magnified, if desired, 

for closer scrutiny. 

The l 0-megacycle vertical amplifier with a maximum 

sensitivity of 0.15 v/ cm direct coupled and 0.015 v/ cm 

capacitively coupled provides an accurate presentation 

of the video signal. For applications requiring a vertical

amplifier response flat within 1 % from 60 cycles to 5 me, 

a switch on the access panel of the TO-524AD inserts 

special peaking coils in series with the vertical deflec

tion plates of the cathode ray tube to provide this re

sponse in the main amplifier. The same access-panel 

switch can be used to limit the vertical-amplifier response 

to that recommended by the IRE for the television level 

measurements. 

The oscilloscope is equipped with two UHF input con

nectors. Selection of either input is made by the vertical

input selector. This feature offers a convenient method of 

making a rapid comparison of two separate signals. The 
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The Type TO-500 "Scope-Mobile" provides portable mounting 
for the oscilloscope. 

constant input impedance of the instrument permits the use 

of r-c input probes. A high impedance probe on a 42-inch 

cable is supplied with the instrument. The probe is fre• 

quency compensated and has an attenuation of ten times. 

A variable-duty-cycle square-wave calibration voltage is 

provided. It is continuously variable from 0 to 50 volts in 

seven ranges. The duty cycle of the calibrator can be 

matched with the duty cycle of the observed signal, thus 

minimizing error in amplitude calibration of an a-c coupled 

signal due to change in amplifier bias with the duty cycle 

of the signal. 

The Type 524AD has a continuously variable, linear, trig

gered time base covering the range of 0.01 sec/ cm to 

0.1 ,usec/ cm. A seven-position sweep-time selector switch 

provides five sweep-time positions, an internal 60-cycle 

sine-wave sweep, and an external sweep position. Dual 

sweep-time multiplier dials cover the range between steps. 

By delaying the start of the sweep until the picture has 

progressed to the desired portion and then triggering the 

sweep with one of the line sync pulses, any ind ividual 

portion of the picture may be observed. The sweep delay 

introduced in the TO-524AD is adjustable with a 3-turn 

potentiometer through about one and one-half fields, and 

operates at the frame rate of 30 cps so that only one 

interlaced line is observed at any time . A field-shift button 

permits switching to the corresponding inter-laced lines 

in the outer field. 

The oscilloscope can provide either 3 or l 0 times mag

nification of any detail positioned to the center of the 

screen. With the magnifier on, the operator may explore 

the entire trace by slowly turning the 3 turn horizontal

position control. The position of any detail with respect 

to the entire sweep may be determined by turning off 

the magnifier and observing which part of the trace is 

centered on the screen. 

Time markers are inserted as intensification pips on the 

cathode ray tube trace at varying intervals. These markers 

provide a means of accurately timing the sync pulses of 

a composite signal. Pips spaced at 40 or 200 per tele

vision line are useful for adjusting both color and mono

chrome equipment. A phasing control permits markers to 

be positioned on any desi red point of the waveform 

under observation. 

SPECIFICATIONS 

Performance Specifications 
Sweep Circuit .... ....... . Hard tube type, triggered or recurrent operation 

as desired. 
Sweeps .................... Continuously variable, 0.01 sec / cm to 0.1 µsec / cm. 

Calibration accuracy 5 %. 
Trigger Requiremen ts .................. 0 .5 to 50 v. (peak). Pulses as short as 

0.05µsec. Signal under observation producing 0.5 cm deflection 
or more. Composite television signal-1 v. peak to peak external 

or 0 .05 v. to vert. amp. 
Sweep Magnification ........ Magnifier expands the sweep to left and right 

of center. Either 3 times or l 0 times magnification is available. 
External Sweep lnput ....... ..... .... Coupled via l00k potentiometer, sweep 

magnifier, and direct coupled sweep amp lifier. Maximum deflection 

sensitivity, 0 .25 v/ cm d-c or a•c peak to peak. 
Time Markers .... Five markers 0 .05 µ sec, 0 .1 µ sec, 1.0 µ sec, 40 pips and 

200 pips per Television line. Accurate within 2%. 
Vertical Amplifier ........ .... 5 stage. 3rd, 4th, and 5th stage direct coupled 

push-pull. Distributed output (5th) stage. 
A-c Vertical Deflection Sensitivity .................. Continuously variable from 

0 .015 v/ cm to 50 v/ cm, peok to peak. 
D-c Vertical Deflection Sensitivity ... ....... ........ Continuously variable from 

0.1 5 v/ cm to 50 v/ cm, peak to peak. 
Input Impedance ........ ...... .... l megohm shunted by 40 µµf . With probe, 

l 0 megohms sh unted by 14 µµf . 
Vertical Amplifier Response ........ D·c to 10 me (3 db down) sensitivity of 

0.15 v/ cm; 2 cps to 10 me (3 db down) se nsitivity of 0 .015 v/ cm. 
Vertical Amplifier Transient Response ...................... Rise time (1 0 %-90 % ) 

0.04 µse c. 
Signal De loy Network ................ Provides 0 .25 µsec signal delay. Permits 

observation of the waveform that triggers sweep. 
Calibrating Voltoge ........... ....... Variable duty cycle square wave. Seven 

ranges, 0.05 v. to 50 v. full scale, continuously variable, accurate 

within 3%. Duty cycle variable from l % to 99%. 
Cathode Ray Tube ........... ... A 5ABPl cathode-ray tube is furnished with 

the Type 524-AD. An acce lerati ng potential of 4 kv is used 
(+2.5 and - l.5 kv). 

Construction ............ Completely se lf.contained, cabinet and chassis made 
of e lectrically welded aluminum. Photo etched front panel. 

Dimensions ............................................ 13" high, 16" wide, 24½" deep 
Weight .............. ........ ........ ........... .......... .... ...... ..... ...... .................... .... 61 lbs. 
Power Requirements .... 105-125 or 210-250 volts, 50-60 cycles, 500 watts 
Finish ........ ........................... ...... ....... ...... ....... .. ..... ........ .... Dark umber gray 

Equipment Supplied 
TO-524-AD Oscilloscope ........................... ................................. Ml-26500-A 

(Complete with set of tubes, viewing hood , high impedance 
probe, and instruction book) 

Accessories 
Type TO-500 " Scope-mobile" .... ................. Ml -26501 
High Impedance Probe ..... ... .............. . . ..................... P-5000-F 
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• Frequency response flat within 3 db from 
0 to 500 kc, useful to 1.0 me 

• Sweep frequency 15 cps to 30 kc 

• 60-cycle sweep with wide angle phasing 
control 

• Frequency-compensated attenuator 

• 1-volt peak-to-peak calibrating voltage 

• Complete shielding eliminates hum and 
noise pick-up 

• Direct-coupled vertical amplifier 

• Lightweight, portable instrument 

USES 

The WO-88A 5" Oscilloscope is a general purpose instru

ment for use in broadcasting and television closed circuit 

applications . This instrument combines the advantages of 

large screen size, compactness, portabi lity and ease and 

convenie nce of operation. The instrument provides large 

pictures of small -voltage waveforms such as those pro

duced by microphones, tape-recorder heads, phototubes, 

phono pickups, and single stages in TV sets. High fre

quency response of the 88A is adequate for monitor and 

receive r servicing as well as most audio, radio and 

industrial applications. Modification Kit WG-388A adapts 

the instrument for color television testing . 

The direct-coupled vertical amplifiers in the WO-88A 

make possible observation of both a-c and d-c phenomena. 

Measurements can be made of tube "drift," the effect 

of excitation on d -c operating parameters of tubes, volt

age drop in thyratron circuits, the relationship of a -c and 

d-c levels in ave or afc circuits, and, with a demodulator 

probe, the percentage modulation of amplitude modulated 

r-f carriers. 

DESCR I PTION 
The WO-88A 5-inch Cathode-Ray Oscilloscope displays 

with unusual fidelity square waves over the frequency 

range of low " motor-boating" rates up to l me. Peak

to-peak voltage measuring facilities permit simultaneous 

voltage measurement and display of waveform. 

The instrument features " plus" and " min us" sync for 

positive lock-in on complex waveshapes such as vertical 

and horizontal sync pulses. Depending upon the number 

of video amplifier stages, and whether the kinescope is 

grid-drive n or cathode-driven, the picture detector wi ll be 

either a " positive-peak" or " negative-peak" rectifier. When 

sync and composite waveforms must be observed, sync 

action will be good only when scope polarity is correct. 

Sync polarity may be reversed instantly by a fro nt-panel 

switch in order to correct the scope polarity as req uired 

for observation of sync and composite waveform. 
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Excellent square•wavc reproduction on WO•88A as shown on left by 

unretouched photo of 50 kc square wave and photo on right of 
60 cps square wave. 

High input resistance is required for the 'scope. The grid 

of the vertical oscillator tube is highly sensitive to external 

loading. Excess loading can cause a shift of the oscil

lator frequency beyond range of the "hold" control, 

change the normal waveshape, and cause other detri

mental effects . With the sliding switch on the WG-300B 

probe set to "Locap," the effective input resistance of the 

W0-88A is raised to l 0 megohms and the resistance 

loading, consequently, is greatly reduced . Low capacitance 

is also essential as the output circuit of the horizontal 

sweep oscillator is especially sensitive to capacitive load

ing . The addition of 75 to 100 µµf (average 'scope and 

cable capacitance) at this point can reduce the voltage 

by as much as 50%. With the sliding switch on the 

WG-300B set to " Locap," the loading capacitance is only 

12.5 µµf. Receiver operation remains essentially unaffected . 

The instrument has a 5-inch cathode-ray tube with mag

netic shield. Complete shielding of cable and input circuit 

eliminates hum and noise pick-up. A green graph screen 

provides clear readings. It is marked directly in peak-to

peak volts per inch. The WO-88A comes complete with 

WG-300B Direct/ Low Capacitance Probe and Cable, 

Ground Cable, slip-on alligator clip, graph screen, clip 

insulator, and instruction booklet. 

SPECIFICATIONS 

Electrical Specifications 
Frequ e ncy Respon se: 

Ve rtical Amplifie r: 
From O to l 00 kc ........................ ........................................ ... ........... flat 
At 500 kc ......................................... ....... ... ...... .. ....... ...... within - 3 db 

At l me .......................... ................ .... ................ .. ......... within - 10 db 
Ri se Time ................................. ..... .... ............ 0.5 microsecond or better 

Horizontal Amplifier : (Reference frequency 1000 cps) 
At l O cps ................. .................. ............. ... ..................... within - 1 db 
At 200 kc..... ............... ............. . ... .. ...... ......... ...... within - 6 db 

Deflection Se nsitivity : Volts per inch 

Vertical Amplifier : rms pp 

At Input Connector.. ................... ....... ................ ... 0.025 0 .07 

With WG.300B set to " Dir" ............ ..................... 0 .025 0 .07 
With 300B set to " Lo Cap" ........ ................... ...... . 0 .25 0.7 

Ho rizo ntal Amplifier : 
At Input Terminals...... ................. ..... ........... ........ 0.6 1.7 

Input Resistance and Capacitance: 

Vertical Amplifi e r: 
With WG•300B set to " Lo Cap" ............. .............. ........... l O megohms 

shunted by 12.5 µµf 

At input terminals ...... .......... ...................... 1 megohm shunted by µµf 

With WG.300B set to " Dir". .. ............. l megohm shunted by 75 µµf 

Hori zontal Amplifie r: 
At Input Te rminals ....................... 2.2 megohms shunted by 55 µµf 

Sweep•Circuit Freq ue ncy (four ranges) ........ .............. ...... 15 cps to 30 kc 

Powe r Requirements ........................... 105· l 25 volts, 50 / 60 cps, 40 watts 

Tube Compliment 
1- 6X4 

1- 1V2 

1-12AU7 

2- 12AT7 

Mechanical Specifications 
Overall Dimensions: 

2- 6AU6 

l - 5UP1 

Height ........................................... ................................................. 13½" 

Width ...... ... ................. ........................................................... ............. 9" 

Depth .............. .... .............. ... ......... .... .......................... .................. 16½ " 

Weight ............. .............. ..... .......... ......... ..... .......... ........... ... .... .......... 25 lbs. 

Fini sh ............................ Blue•gray hammeroid case, satin•aluminum panel 

Stock Ide ntificatio n .................................................................... WO•88A 

DIRECT /LOW CAPACITANCE PROBE AND CABLE 
The RCA Type WG-300B Direct/ Low Capacitance Probe 

and Cable is designed for use with the RCA WO-91 A 

or WO-88A 'Scopes. The cable is 48" long, completely 

shielded from microphone connector to probe tip to mini

mize hum and stray field pick-up. A built-in switch provides 

instant selection of direct or low-capacitance operation. 

The probe has an input characteristic of l 0 megohms 

resistance, less than 12.5 p,uf capacitance in the low 

capacitance position. It comes complete with ground lead 

and clip. A convenient "slip-on" type high-frequency probe 

is available for use with the WG-300B Probe to permit 

visual signal tracing for rapid isolation of trouble in r-f, 

i-f, and v-f stages. It is the WG-302 RF/ IF/ VF Signal 

Tracing Probe. 

wigfi
Stolen 2 Line Transparent
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OSCIUOSCOPES 

NODE·RAY 

FEATURES 

• Preset "V" and "H" sweep positions for 
speedy, automatic lock-in at vertical and 
horizontal frequencies 

• Voltage-calibrated, frequency-compensated, 
3-to-1 step attenuator for vertical amplifier 

• Simplified, semi-automatic voltage calibra
tion for simultaneous voltage measurement 
and waveshape display 

• Vertical-polarity reversal ·switch for "up
right" or "inverted" trace display 

• Sturdy, single-unit, low-capacitance direct 
probe minimizes circuit loading 

• Shielded vertical-input connector and 
shielded cable for minimizing hum and 
stray-field pick-up 

• Positive-lock internal sync 

• Z-Axis input facilities permit direct modu
lation of the cathode-ray-tube grid 

USES DESCRIPTION 

The RCA WO-91 A 5-inch Cathode-Ray Oscilloscope is a 

new, low-cost instrument for use in production and servic

ing of both black-and-white and color television monitors 

and receivers. The general construction of the W0-91 A 

makes it a readily portable instrument, useful in such appli

cations as studio maintenance and trouble-shooting, gen

eral waveform analysis, adjustments of radio receivers 

and transmitters, square-wave and general testing of audio 

equipment, peak-to-peak voltage measurements and ob

servation of vacuum-tube characteristics. The new oscil

loscope is a versatile and reliable instrument, well-suited 

to applications which require a dependable 'scope for 

extended operating periods. 

The WO-91 A 5-inch Oscilloscope incorporates several cir

cuit and operational features which greatly increase its 

versatility and help to speed up TV test and service oper

ations. A primary feature is a front-panel bandwidth 

selector switch which changes the bandpass of the ver

tical -amplifier section from wide-band to narrow-band 

(high-sensitivity) operation. A voltage-calibrated, frequency

compensated vertical-input attenuator, an internal cali

brating-voltage source, and a graph screen scaled directly 

in volts make it possible to use the W0-91 A as a visual 

voltmeter. The unique system of calibrating the graph 

screen provides for scaling voltages directly from the 

screen. The measurement procedure is similar to that em

ployed with a vacuum-tube voltmeter. 
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DESCRIPTION (Cont'd) 

A feature of special value in television work is the pre

setting of the sweep positions to provide automatic lock-in 

on vertical- and horizontal-frequency signals. The sweep

frequency control also is continuously adjustable from l 0 

cps to l 00 kc. The sweep oscillator has excellent stability 

at high sweep rates, a fast retrace, and adequate linearity 

throughout its frequency range. The overall frequency 

range of the oscillator is divided into four basic ranges; 

a vernier adjustment, which overlaps the basic sweep 

ranges, provides exact adjustment of the sweep frequency . 

The amount of sync signal fed to the sweep oscillator may 

be adjusted by means of a front-panel control. Sweep 

synchronization is exceptionally stable throughout the 

sweep range of the oscillator. 

A Z-Axis input terminal is provided on the front panel of 

the W0-91 A to permit direct modulation of the control 

grid of the cathode-ray tube. This is useful in special appli

cations requiring trace blanking and time calibration of the 

sweep trace. A control switch is also provided for reversing 

the vertical polarity of the trace. By means of this control, 

the trace may be d isplayed in an upright or inverted 

position. 

To facilitate its use, the oscilloscope is equipped with a 

specially designed single-unit probe and input cable. This 

WG-300B Direct/ Low-Capacitance Probe and Cable is 

provided with a sliding switch in the probe housing which 

permits its use in circuits which would not function properly 

if loaded down by a conventional oscilloscope. A WG-

302 RF/ IF/ VF Signal Tracing Probe is a useful accessory 

for rapid isolation of trouble in r-f, i-f, and video stages. 

New Graph Screen with "VTVM"-type scales simplifies voltage 
measurement. Here's how: 

4 '.> MC 

L~~l [Ii1 

l _ _ , 
t 
J 

''Zero11 base lin e corresponds 
to "Zero" on VTVM sca les. 

Vertical sca les are multipur

pose; full.scale points corre
spond to switch settings of 
11 V11 range control. 

Scales are lin ear and are sub
divided into voltage values. 

SPECIFICATIONS 

Performance Specifications 
Frequency Respo nse (reference frequency 10 kc): 

Vertical Amplifier: 

Wide·Band Positions 10 cps to 4.5 me ........ . . ..... Within ± 1 db 

High-Sensitivity Positions 10 cps to 0 .5 me ................... Within - 1 db 

High-Sensitivity Positions 10 cps to 1.5 me ................ ... Within - 6 db 

Hvrizon tal Amplifier 10 cps to 500 kc .......... . 

Deflection Sensitivity: 

Vertical Amplifi er : 

At V INPUT Connector . 

With WG-300B set to 
" DIRECT" ....... . 

With WG-300B set to 
" LOW CAP" ..... . 

Wide-Band 
Positions 

rms p / p 

0.053 0.15 

0 .053 0.15 

0 .53 1.5 

..Within - 6 db 

Hi gh-Sen sitivity 
Positions 

rms p/ p 

0 .018 0.05 volt/ in 

0.018 0.05 volt / in 

0 .18 0.5 volt/ in 

Horizontal Amplifier al H IN PUT terminal. . . ........ 0.15 rms vo lt / in 

Average Rise Time (Vertical Amplifier): 

4.5 MC Positions ......................... .... .......... ....................... ............ 0 .1 u sec 

1.5 MC Positions ....................... . ··••··················o.5 µ. sec 

Maximum A-C In put Voltage (in presence 
of 600 vo lts d-c) ...................... . . ........................ 600 p/ p volts 

Input Resistance and Capacitance: 

Vertical Amplifier: 

At V INPUT Connector. .......... 1 megohm shunted by 40 µ.µ.f 

With WG-300B set to " DIRECT". ........ 1 mego hm shunted by 75 µ.µ.f 

With WG-300B set to " LOW CAP" .10 meghoms shunted by 11 µ.µ.f 

Hori zQ!lla l Amplifiers (at H INPUT 
terminal ) ...................................... .... 10 megohms shunted by 30 µ.µ. f 

Sync Input Terminal.. ....................... 0.5 megohm shunted by 35 µ.µ.f 

Sweep-Circuit Frequency (variable) ........... ............. .. .... 10 to 100,000 cps 

Z-Axis Input : 

Minimum Input Voltage for Blanking ............. .................... ... 12 rms volts 

Frequency Respon se ...................... .... ......... ......... ............ 3 cps to 500 kc 

Tube Complement 
1- 6AN8 

2- 6J6 

1- 12AT7 

1- 12AU7 

1- 12AX7 

1- 5Y3-GT 

1- 1V2 

1- 5UP1 

Power Supply ................................................. 105-125 vo lts, 50/ 60 cycles 

Power In put ................................................................................. .... 65 watts 

Dime nsions ...... 13½" high, 9 " wide, 16½" deep Weight ........ 30 lbs. 

Finish ....................... Blue-gray hammero id case, brushed-aluminum panel 

Equipment Supplied 
5 " Cathode-Ray Osci lloscope ............... ...... ............ ... ...... ..... .......... WO-91 A 

Including tubes in place, direct/ low-capacitance probe and cable, 
alligator clip, clip insulator, ground cable, green graph screen, and 
instruction book. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

,·mlt'J.>~ 
vlf)EO 001/ (J!()llHATcH • • ~OERATOf! 

""" 
9 

~ 'JJ,v,W-
,...-

.,,.11lfll""w.t:CW" 
v~' ~,-

~·-: ~ .::ii • 
FEATURES 

• Sharp, clean, exceptionally stable patterns 

• Accurate interlace assured by positive sync
lock 

• Output polarity reversal 

• "Front panel" compensation for frequency
discrimination effects 

• All output leads d-c isolated 

• High-level output enables direct connec
tion to picture tube 

USES 
The RCA Type WR-46A Video Dot and Crosshatch Gen
erator is a compact, portable, dependable, pattern gen
erator which greatly facilitates set-up of d-c and dynamic
convergence adjustments in color monitors and receivers 
and vertical and horizontal linearity adjustments on both 
color and black-and-white TV equipment. The instrument 
generates four different, sharp, clean, exceptionally stable 
patterns: dots, vertical bars, horizontal bars, or crosshatch. 
The amplitude of the output is continuously adjustable on 
all patterns. It is more than sufficient to drive a picture 
tube directly. 

DESCRIPTION 
The Video/ Dot Crosshatch Generator consists of four basic 
sections: vertical-bar channel, horizontal-bar channel, out
put section, and power supply. The vertical and horizontal
bar sections generate, shape, and amplify the signals 
which produce the output patterns. These are synchronized 
by a signal taken from the horizontal deflection output 
circuit of the receiver under test, and they positively lock 
the generator pattern to the TV-receiver sync pulses. 

A sample of the horizontal sync signal is fed to the 
"V"-bar and "H"-bar channels of the WR-46A where, 
after frequency multiplication in the "V" channel and fre 
quency division in the "H" channel, the signals are properly 
formed, shaped, and amplified. Thus the output of the 
instrument is always "in step with" the monitor or receiver 
under test and with the TV station or camera chain to 
which it is tuned . 

All output leads are d-c isolated and permit connection 
to any section of the video amplifier. The output polarity 
may be reversed at the flip of a switch. Equalizer control 
for " V" and " H"-bar brightness enables "front-panel" 
compensation for frequency-discrimination effects. High
level output enables direct connection to the picture tube. 
This eliminates pattern-distorting effects of r-f bandpass 
circuits. The instrument is contained in a compact, light
weight case with carrying handle. It is built to withstand 
hard daily use. 

SPECIFICATIONS 

Electrical Specifications 
Patterns: 

Vertical Bars ........ 10 to 25, approx. ; continuously adjustable 

Horizontal Bars .... . ....................................................... 15 

Dots ............ . ........ Total number variable 150 to 375 

Crosshatch .... . ......................................... variable in aspect ratio 

Video Output... . ..... .................. Continuously adjustable, 0 to 50 
volts peak across 4000-ohm load 

Polarity ........................ .... Positive or negative 

Power Requirements ........ 117 volts, 60 cps, 95 watts 

Mechanical Specifications 
Dimensions (overall): 

Height ...... . 

Width 

Depth 

Weight 

··············•················· ··· ············· ·· ·······••··· ··· ···· ··· ·· 10" 
13½" 

8" 

............................................ 17 lbs. 

Finish ___ _ ___ Blue-gray hammeroid , satin aluminum panel 

Stock Identification ...... . ................. WR-46A 
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COLOR-IAI.;: 
Type WR-It 

FEATURES 

• Provides overall check on operations of 
color receivers and monitors 

• Color phasing is inherently accurate 

• Color sub-carrier, picture carrier, sound car
rier, horizontal sync and bar frequencies 
are crystal controlled to insure utmost ac
curacy and stability 

• Pedestal amplitude enables direct com
parisons of relative gains of chrominance 
channels-eliminates complex computations 
and need for "saturated" color bar signals 

• Provides color video signals of either posi
tive or negative polarity for both low and 
high impedance circuits 

USES 
The RCA WR-61 B Service Color-Bar Generator is a com
pact, lightweight instrument designed for use in checking 
the overall operation of color television receivers and 
monitors, and for adjusting their color phasing and matrix
ing circuits. It is not to be confuse d with the RCA Type 
WA-1 E Color-Bar Generator which is used to supply a 
color test signal for general ma intenance and measure
ments in a color television station. 

DESCRIPTION 
The WR-61 B Color-Bar Generator gene rates the signals 
for producing the bar patterns needed in testing rece ivers 
or monitors and provides a separate video output of either 
positive or negative polarity. The instrument permits re
moval of the sound carrier from the output signal. This 
provides quick identification of sound interference in the 
bar pattern. A built-in rectifier circuit, for use with an 
external VoltOhmyst, facilitates measurement and adjust
ment of sync and subcarrier amplitudes. Luminance signals 
are provided to check the "fit" or registration of the 
luminance and chrominance signals. A new pedestal fea
ture eliminates complex computations by enabling direct 
comparisons of relative gains of chrominance channels. 

Circuitwise, the WR-61 B feeds a 189-kc signal from the 
crystal-controlled bar oscillator through the shaper tube to 
the keyer stage, which keys the 3.56-mc oscillator to pro
duce an output signal composed of 8-cycle blocks. The 
189-kc oscillator also controls the repetition rate of the 
horizontal sync generator. The horizontal sync waveform 
from the horizontal sync multivibrator is shaped to have a 
time duration of approximately 5 microseconds. The pulse 
then is fed into the mixer. The subcarrie r blocks and 
pedestal signals from the cathode of the 6U8 subcarrier 
keyer stage also are fed into the mixer. The output of 
the mixer in turn is fed into a modulator, which modulates 
the picture carrier. The modulated picture carrier and the 
unmodulated sound carrier are both fed into the r-f output 
circuit. A metering circuit is provided for use in setting cor
rect sync and subcarrier signal levels. A clamp stage serves 
to eliminate every twelfth block of the subcarrier signal, 
and the horizontal-sync pulse occupies the resultant gap. 

SPECIFICATIONS 
R-F Output: 

Frequencies .......................... ............ 61 .25 me, 65.75 me (TV Channel 3) 
Valtage ......... ..................... .................... At least 0.01 volt peak•to•peak 
Composite Picture Signal.. .. 61.25•mc picture carrier; 15,750·cps hori-

zontal sync pulses; 3563.795•kc color subcarrie r keyed at 189 kc 
Sound Carrier Frequency .................................... 65.75 me, unmodulated 
Impedance {at end of r-f output cable) .................... Approx. 300 ohms 

Video Output Voltage: 
HI Terminal.. .............................. 8 volts peak-to-peak ac ross 4700 ohms 

LO·Connector ............................ 0.25 volt peak•to•peak across 75 ohms 

Number of Color Bars ... ................................ ............................................. 10 

Power Supply .................... .............. 105-125 volts, 60 cycles, si ngle phase 

Power In put ............................ ... ..................................................... 50 watts 

Tube Complime nt: 
1- 6AS7, 1- 6BQ7•A, 1- 6X4, 3- 6U8, 1- 6X8, 2- 12AT7 

Dimensions ......................................... .. . 13½" wide, 10" high, 7½" deep 

Weight ... ................................. ............................................................ 13 lbs. 

Finish ........................ Blue-gray hammeroid case , brushed.aluminum panel 

WR.61 A Se rvice Color-Bar Gene rato r ................ .... .. RCA WR•61 B 
Complete with tubes, 4 control crystals, 1 r•f output 

cable, 1 TV input a dapter, 1 vi deo output cable, 
registration ca rd, and instruction book. 

8,6152 
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DESCRIPTION 
The TV / FM Sweep Generator, RCA Type WR-69A, is 
designed for visual alignrnent and trouble-shooting of TV 
tuners, sound and picture i-f amplifiers, trap circuits, and 
video amplifiers. Combining such outstanding features as 
preset switch positions for all VHF TV channels, and 
continuous tuning from 50 kc to 50 me (essential require
ment for alignment of color TV video and chrominance 
circuitry), the WR-69A has full coverage of the FM Band. 
It has a high output voltage, which is flat and free from 
spurious responses. Fundamental signals are generated 
on all channels by a push-pull oscillator. The width of 
the sweep can be controlled on each channel. 

New features provide double shielding of the oscillator 
compartment eliminating leakage to a point far below 
the fully attenuated signal and providing complete and 
accurate control of the output down to the noise level of 
TV receivers. The WR-69A has two built-in d-c negative 
bias-voltage supplies, both fully adjustable from O to 12 
volts by means of front panel controls. 

Other features include a special blanking circuit for pro
ducing a zero reference line on an oscilloscope for quan
tative gain measurements and for balancing d ;scriminator 
circuits; a phase-controlled sweep voltage at power-line 
frequency for scopes lacking sweep and phase controls; 
and a dual-piston attenuator with a range down to 5 
microvolts. The instrument is housed in a lightweight but 

• 

• 

• 
• 

FEATURES 

Produces visual pattern representing the 
response curve of circuit under test on an 
oscilloscope screen 

Provides a signal essentially flat over all 
sweep ranges, output free from spurious 
responses and other frequency components 

Preset switch positions for all VHF TV 
channels 

Continuous tunable operation 

• Built-in precision harmonic crystal oscillator 

• Lightweight portable unit 

sturdy case with convenient carrying handle. It comes 
complete with 300-ohm r-f output cable, resistance ter
minated i-f/v-f-output cable, and instruction booklet. 

SPECIFICATIONS 
Performance Specifications 
R-F ...................................... TV Channels 2 to 13 preset, maximum sweep 

frequency not less than 12 me 
I-F .............................................. ............ 50 kc to 50 me, continuous tuning 
Sweep Width .............. Continuously variable for both 1-F and R-F ranges 
Output Voltage (rms) ...................................... .. ...................... 0.1 volt min. 
Cable Termination : 

R-F Positions ....... . 
1-F Position .. .. .......................... ..................... . 

Maximum Attenuator Ratio : 

....... 300 ohms balanced 
........................ 100 ohms 

R-F Positions ......... . ................. .......................... 20,000 to 1 
1-F Position .............................................. . ................ 5,000 to 1 

Horizontal Sweep for Oscilloscope: 
Phase Adjustment Range ...... .................. .. . ..................... .... 160 ° 
Frequency ............................. .. .... ............................................ Power line 

Maximum Amplitude Variation of Sweep Envelope 
(at maximum rated sweep width) ...... AII positions less than ± 1 db 

Tube Complement 
2- 6J6 1- 6AS6 1- 6X4 
1- 6C4 1- 6AT6 
Power Supply ............... .. ........... 105.125 vo lts, 50/ 60 cycles, single phase 
Dimensions --------------------------------- _________ 13 ¾" w)de, 10" high , 7 ¼" deep 
Weight ..................................... .......................................................... 16 lbs. 
Finish ___________________________ Blue-gray hammeroid case, satin-aluminum panel 

Equipment Supplied 
Te levision Sweep Generator.... . ............ WR-69A 

Complete with tubes, pin plugs, 1-F/ V-F Output Cable, 
R.f Output Cable, and Instruction Book 

Optional and Accessory Equipment 
Cathode-Ray Oscilloscope ... . ............................... WO-SSA 
Video Multi-Marker ........... ......................... .... ......... .................. WG-295B 
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FEATURES 

• Choice of four distinct marker shapes 

• Provides very high-Q markers of high 
amplitude and narrow width 

• Special voltage-stabilizing circuit provides 
steady trace display and assures freedom 
from jitter and bounce 

• Permits simple and precise 
trap circuits without the 
marker "suckout" 

USES 

alignment of 
possibility of 

The RCA WR-70A RF/ IF/ VF Marker Adder provides a 

new technique for aligning video sweep frequency, radio 

frequency, and intermediate frequency of either color or 

monochrome monitors and receivers. It is used with exist

ing TV marker generators such as the RCA WR-99A and 

with sweep generators such as the RCA WR-69A. 

During alignment, the marker signal from the WR-70A 

is added to the sweep-response curve after the sweep 

signal is taken out of the equipment under test. This new 

system of adding markers eliminates distortion of the 

marker and distortion of the sweep curve by the marker 

due to overloading or clipping in the television monitor 

or receiver circuits. 

The WR-70A provides four different marker shapes so 

sharply defined that they provide instant identification of 

trace-shape and frequency. The shapes include: a " wide

band" diamond marker at picture carrier frequency; a 

"narrow-band" diamond marker at zero point on FM 

discriminator curve; a positive-clipped marker for trap 

adjustment; and a negative-clipped marker at picture 

carrier frequency. The facility for different marker shapes 

permits selection of a marker that neither obscures the 

trace nor becomes obscured by the trace . 

DESCRIPTION 
The WR-70A RF/ IF and VF Marker Adder is a lightweight, 

portable instrument with complete front panel control of 

all test functions . These include instant selection of one 

of the four types of markers available as well as control 

of marker amplitude. Sweep-trace polarity and ampli

tude may also be adjusted by a front-panel control. The 

functional grouping of these controls greatly simplifies 

the alignment procedure. 

Included in the WR-70A is a built-in atte nuator for use 

during i-f and video alignment. The attenuator provides 

for continuous adjustment of the sweep signal over a 

range of approximately 60 db. The Marker Adder utilizes 

a special electron-tube regulator circuit to stabilize the 

B+ voltage and thus insure exceptional trace stability 

and freedom from trace jitter and bounce. 

Four coaxial cables are provided with the WR-70A to 

facilitate easy connection to the sweep and marker gen

erators, the oscilloscope, and to the input and output 

circuits of the TV receiver under test. The equipment is 

housed in an attractive blue hammeroid case which meas

ures 7½ " high by l 0½ " wide and -6¼ " deep. The panel 

is brushed aluminum. 

SPECIFICATIONS 
Electrical Specifications 
Input Frequencies: 

IF / VF Sweep In Connectors..... . ............................... 50 kc to 50 me 
RF-Input Connectors.............. . ........................ 50 me to 250 me 

Minimum Input Voltages : 
IF / VF Sweep In Connector ....................................... 0 .1 min . volt (rms) 
RF Sweep Sample In Connector ................. ............ 0 .005 min . vo lt (rms) 
Marker In Connector ..... .. ..... .................. .. ................ 0.1 min. vo lt (rms) 

Maxim um In p ut Voltage at Demod. Signal In ......................... 8 p·p volts 
Maximum Output Voltages (Measured at Scope Vert. connector): 

Marker Signal. .. ...... ............... .. 2.5 rms volts 
De modulate d Sweep Signal .... 10 p·p volts 

Input Impedances: 
RF Sweep Sample In Connector ................ . ......... 100 ohms 
Marke r In Connector .... .................. .. 100 ohms 
IF / VF Sweep In Connector.... . ................. 100 ohms 
Demod Signal In Connector....... ........................ . .. 0 .5 megohm 

Output Impedance at IF / VF Sweep Out Connector .................. 100 ohms 
Power Req uirements.... .................. .105. 125 vo lts, 50 / 60 cps, 25 watts 
Tube Complement: 

1- 12AX7 2- 12AU7 1- 6X4 

Mechanical Specifications 
Dimensio ns (overall): 

Heig ht . 
Width 
Depth . 

W eig ht .. 

·········· 10½ " 

······························ ... 6¼ " 
. .................. B lbs. 

Finish ....................... Blue-gray hommeroid case; etc hed aluminum panel 

Equipment Supplied 
WR-70A RF / IF / VF Marker Adder complete with tubes, 3 jumper cables, 

1 pickup cable, reg istration cord and instruction booklet. 

Accessory Equipment 
WR-99A Crystal-Calibrated Marker Generator 
WR-69 A TV / FM Sweep Generator 
WR-86A UHF Sweep Generator 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

USES 
The RCA Type WR-86A UHF Sweep Generator permits 

alignment and trouble-shooting of either color or mono

chrome UHF monitors, receivers, converters, turners, filters, 

antennas, transmission lines and other equipment operat

ing in the range from 300 to 950 me. The instrument has 

a 50-ohm output and will work into a 50-ohm unbalanced 

load. A padded balun, WG-296 is provided with the gen

erator which permits use into a 300 -ohm balanced load. 

When used with the accessory WG-298A UHF Demodu

lator, the sweep generator permits visual observation and 

measurement of standing-wave ratio of termination on 

300-ohm line. 

DESCRIPTION 
The RCA Type WR-86A UHF Sweep Generator employs a 

UHF oscillator triode in a specially designed sweep cir

cuit to provide excellent sweep linearity and a maximum 

amplitude variation of 0.1 db/ me combined with a large 

sweep width. Amplitude modulation is kept at a minimum 

over the swept frequency range by means of a shunt 

regulator circuit. The oscillator compartment and its associ

ated components are especially designed and sturdily 

constructed for stability and reliable performance over 

extended operating periods. Critical parts are silver plated 

for maximum electrical efficiency. 

The oscillator is frequency modulated by an electrical 

mechanical vibrator of special construction which insures 

proper alignment of the vibrator capacitor plates. In 

addition, sweep widths of at least 10% of center frequency 

are available up to 750 me; and a sweep width of at least 

75 me is available at any center frequency between 750-

950 me. The entire oscillator section is enclosed in a special 

silver plated case to minimize leakage. A capacitance 

adjustment is accessible from outside the oscillator case 

to correct for amplitude variations which may occur should 

it become necessary to replace the oscillator tube. 

FEATURES 
• Wide Frequency range, continuously vari

able from 300 to 950 me 

• 
• 
• 
• 
• 

Electro-mechanical sweep of rugged time
tested design 

Phased blanking circuit provides essential 
zero-reference base line 

Stable Colpitts oscillator with precision 
quarter-wave tuned line 

RF leakage and radiation minimized by 
thorough shielding of entire oscillator sec
tion, attenuator, and output cable 

Compact, lightweight, portable unit 

The WR-86A incorporates a retrace blanking circuit which 

provides a reference line on the oscilloscope. When the 

" Removing Blanking" button is pressed, the blanking cir

cuit is incapacitated so that precise adjustment of the 

Horizontal Phase control may be made. The horizontal 

sweep frequency for the oscilloscope can be obtained from 

front-panel terminals. The instrument is contained in a 

lightweight portable case with all controls on a satin 

brushed aluminum panel. 

SPECIFICATIONS 
Electrical Specifications 
Output Frequency .................................. Continuously variable 300-950 me 
Output Voltage (rms) across 50-ohm load 

or 300-ohm padded balun ......... ............................ ... at least 0 .6 volt 
Maximum Sweep Width ............ Continuously variable, 10% of indicated 

dial frequency up to 750 me; 75 me from 750 me to 950 me. 
Output lmpedance ............................................................................ 50 ohms 
Maximum Attenuator Ratio ................................................................ 60 db 
Maximum Amplitude Variation of Sweep Envelope 

at Maximum Sweep Width ............ .............................. 0.1 db / me max. 
Sinusoidal Sweep Output for Oscilloscope: 

Output Voltage (rms)........ ............................ . ....... 1 volt 
Phase Adjustment Range ..................................................... 150 degrees 
Frequency ............................................................ Power-Line Frequency 

Power Requirements ............ I 05-125 volts, 60 cps, single phase, 60 watts 
Tube Complement: 

1- 6AF4 1- 6AQ5 2- 6AV6 1- 6X4 

Mechanical Specifications 
Dimensions (overall): 

Width ........................................................................................ 13½" 
Height ............... ..... . .................................... ............................. 9¾" 
Depth . . .............................. ................................. .. ................ 7 ½" 

Weight ...................................................................... 15 lbs. 
Fin sh ________ _ _____________ Blue-gray hammeroid case, satin-aluminum panel 

Equipment Supplied 
UHF Sweep Generator................................ ...... .............. . ... WR-86A 

Complete with Type WG-296 r-f output cable, 50 to 300 
ohm padded balun and instruction book. 

Accessory Equipment 
WG-298A UHF Demodulator 
WO-91 A Cathode-Roy Oscilloscope 
WO-SBA 5-lnch Cathode-Ray Oscilloscope 
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The RCA Type WR-99A Crystal-Calibrated Marker Gen

erator will furnish an r-f carrier of crystal accuracy for 

use in alignment of television receivers, both monochrome 

and color, communicati0ns equipment, and other elec

tronic equipment operating in the frequency range of 

19 to 260 megacycles. A built-in crystal-controlled oscil

lator also provides a fixed output signal at 4.5 mega

cycles for use in aligning intercarrier i-f amplifiers and 

discriminators. In TV servicing the instrument can be used 

to check alignment and bandpass of r-f and i-f circuits 

and the scanning linearity of both horizontal and vertical 

circuits. It can also be used as a rebroadcast transmitter, 

at which time the r-f output is modulated by a video 

signal from an operating receiver to provide an r-f 

carrier complete with video and sync information. The 

output signal can then be used to check picture perform

ance of other VHF TV receivers on any channel. 

When the instrument is used as a heterodyne frequency 

meter, the frequency of an external signal can be deter

mined quickly by feeding the signal into the instrument, 

zero-beating it with the vfo signal, and reading the fre

quency directly from the dial. Two variable-frequency 

oscillators are used to cover the two vfo tuning ranges. 

Output is on fundamental frequencies, and no beat notes 

or harmonics are used. 

SPECIFICATIONS 
Variable-Frequency Oscillators: 

Frequency Range (on fundamentals ) ...................... 19.55 me, 55•260 me 
Output Voltages: 

On VFO Ranges ................................................... ... 0 .1 rms volt or more 
On 4.5 mc .............................................. .................. 0.1 rms volt or more 

R·F Attenuation Range .......................................................... 60 db or more 
Output Cable lmpedance ................................................ Approx. 95 ohms 
2 .5.MC Crystal Calibrator: 

Accuracy ...................................... .... .......................................... ± 0.01 % 
Total Number of Check Points .. ....... ..................................................... 96 

4.5.MC Crystal Oscillator Accuracy .............................................. ± 0.02% 
Internal Modulation ...... 4 .5 me, 4.5 me and 600 cps, 600 cps, 100•150 kc 
External Modulation frequency ................................ Up to at least 10 me 
Tube Complement: 
1- OA2 1- 6J6 1- 6X8 l - 6CB6 
1- 6AS6 1- 6U8 1- 12AT7 1- 6X4 
Power Supply ............. ..... .. ... .... 105•125 volts, 50/ 60 cycles, single phase 
Power Input ....... ......................... .... .............................................. ... 55 watts 
Dime nsions... . .... ...... 13¾" wide, 10" high , 7 ¼" deep 
Weight ............................................................................................. 17 lbs. 
finish ........ .................... Blue•gray hammeroid case, satin.aluminum panel 
Stock Identification ........................................................................ WR.99A 

VIDEO MULTIMARKER, TYPE WG-295B 
The WG-295B Video Multimarker is designed for con

venience, accuracy and speed in marking video response 

curves . It is able to provide five simultaneous absorption 

type markers accurately preset at the following frequen

cies in color receivers: 0.5 me for Q filter, 1.5 me for I 

filter, 2.5 me for pass-band filter, 3.58 me for color sub

carrier frequency, and 4.5 me for sound-trap frequency . 

Each of the marker frequencies in the WG-295B may be 

definitely and quickly identified on the response curves 

simply by touching the corresponding contact on the Multi

marker; this has the effect of reducing the amplitude and 

shifting the position of the particular marker notch. It is 

connected between the i-f/ v-f output on the sweep gener

ator and the regular video output cable. 

This absorption-type marker consists of a tuned circuit 

loosely coupled to the output of the sweep generator. The 

tuned circuit absorbs a small amount of the sweep signal, 

thus producing a dip or notch in the response curve at a 

point corresponding to the resonant frequency of the tuned 

circuit. 

...,. 
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MASTER VOL TOHMYST 

USES 

... T. -l,f;\11)1.JS 
-\l(II.T$ 

uMtJ<I ~, 

" 

The WV-87B Master VoltOhmyst is a deluxe instrument 

useful for television, radar, and other types of pulse work. 

It has facilities for the direct measurement, on separate 

scales, of peak-to-peak voltage values of complex wave

forms and the rms voltage values of sine waves. It also 

reads d-c voltage, resistance, and direct current. Vacuum 

tubes are employed in all functions except current meas

urement to assure excellent sensitivity and stability. 

DESCRIPTION 
The WV-87B VoltOhmyst is encased in metal to provide 

stability in r-f fields and features a negative-feedback 

bridge circuit for good scale linearity and freedom from 

effects of line-voltage variations, a 200-microampere meter 

movement having a tracking error of no more than plus 

or minus one per cent, and a ratio increase of approxi

mately 3 to l in the full-scale voltage points. The meter is 

electronically protected against burn-out on all a-c and 

d-c voltage and resistance ranges. It has a large, full

view 8½ " meter which makes it especially useful as a 

permanently mounted instrument, though it is lightweight 

and has a carrying handle for easy portability. 

FEATURES 

• Direct readings of peak-to-peak values of 
complex waves for signal-tracing in TV 
receivers and other electronic devices em
ploying pulse trigger and timing circuits 

• Tracking error of meter less than ± 1 % · 

• Negative-feedback bridge circuit for good 
scale linearity and freedom from effects 
of line-voltage variations 

• Fully enclosed metal case for strength and 
for stability in r-f fields 

• Direct-current readings as low· as 10 micro
amperes for applications requiring ex
tremely high meter sensitivity 

Furnished with the instrument is a Type WG-299C DC/ AC

ohms probe, and cables for use in making a wide variety 

of accurate electrical measurements, alligator clip insulator 

and instruction booklet. The instrument has portable carry

inq handle and is suited for permanent rack-mounting . 

SPECIFICATIONS 
D-C Voltmete r: 

Rang es .......................................... O to 1.5, 5, 15, 150, 500, 1500 volts 
Input Resi stance ..................... ....... ... ............... 11 megohms at all ranges 
Sensitivity ..................................... .7.3 megohms/ volt on 1.5-volt range 
Overall Accuracy .. - ................. ................................... ± 3 % of full scale 

A·C Voltmete r: 
Peak-to-Pea k Rang es .... O to 4, 14, 42, 140, 420, 1400 and 4200 volts 
RMS Rang es (for Sine Wave) .................. O to 1.5, 5, 15, 50, 150, 500 

and 1500 volts 
Overall Accu racy ............................... ± 3 % of full scale 
Input Resistance and Ca pacitance .... 0 .83 megohm shunted by 85 µµf 

(with direct probe and cable at 1.5, 5, 15, 50 and 150-volt rang es) 
Frequency Response .... 30 cps to 3 me up to and including th e 500-volt 

range for source impedance of approximately 100 ohms or lower 
Ohmmete r .................................................. O to 1000 megohms in 7 rang es 
Direct Current M eter: 

Nine Ranges ................. 0 to 0.5, 1.5, 5, 15, 50, 150, 500 milliampers; 
0 ta 1.5, 15 amperes 

Overall Accu racy ........................................................ ± 3 % of full scale 
Tube and Batte ry Complement : 

2- 6AL5 1- 12AU7 
Power Lin e Require me nts .... ... . ....... 105-125 volts, 50 / 60 cycles, 5 watts 
Dimensions ..... ............................................. 10" high , 13½ " wide, 7" deep 
We ight ........................................................................................... ..... 8 lbs. 
Finish ............................. . Blue•gray hammeroid case, satin -aluminum pane l 
Stock Ide ntification ................. ......................................................... WV-87B 
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SENIOR VOLTOHMYST 
TYPE WV-98A 
The WV-98A Senior VoltOhmyst provides direct peak-to-

peak measurement of complex wave shapes up to 1400 

volts and is especially useful for television signal tracing 

and industrial servicing. Quantitative measurements of 

practically all of the important complex waveform voltages 

found in video, sync and deflection circuits can be ob

tained with the instrument. The WV-98A is a deluxe in

strument having such refinements as seven non-skip ranges 

on all functions, wide frequency range and extended volt

age range. It is provided with a Type WG-299B DC/ AC 

Ohms Probe and shielded cable. Avaliable as accessories 

are a slip-on crystal probe, WG-301 A, which permits rms 

measurements in r-f circuits up to 250 me, a high-voltage 

probe, type WG-289, and a multiplier resistor, WG-206, 

which extended the d-c voltage range of the instrument 

to 50,000 volts, and multiplies all scales by l 00 times. 

0 -C Voltmeter : 
SPECIFICATIONS 

Seven Continuous Rang es ______ O to 1.5, 5 , 15, 50, 150, 500, 1500 volts 

Input Resistance (including 1 megohm in 0 -C Probe) ________ 11 megohms 

Sensitivity far the 1.5 Volt Range _______________________ ] .3 megohms-per-volt 
Over-all Accuracy _____________________________ _____________ ____ ________ ± 3 % of full scale 

A-C VoltmeJer: 
Peak-to-Peak Ranges ______ ___ _ O to 4, 14, 42, 140, 420, 1400, 4200 volts 

RMS Ranges (far sine waves) ____ O to 1.5, 5 , 15, 50, 150, 500 1500 volts 

Input Resistance and Capacitance with WG-218 Probe and Cable 

0 .83 megohm shunted by 70 µµ,fat 1.5, 5 , 15, 50, 150 volt ranges 

1.3 megohms shunted by 60 µµf at 500 volt range 

1.5 megohms shunted by 60 µµf at 1500 volt range 

Frequ e ncy Response with WG-299B 
Direct Probe and Cable ______________ Flat from 30 cps to 3 me at 1.5, 5, 

15, 50, 150 and 500 volt ranges 
Over-all Accuracy ______________________________ ± 3 % of full scale at all ranges 

Ohmmeter: 
Seven Continuous Ranges ________________________________________ O to 1000 megohms 

Center Scale Values _________ __ _________ ______ ________ 10, 100, 1000, 10,000 ohms; 

0 .1, 1, 10 megohms 

Tube and Battery Complement: l - 6AL5 1- 12AU7 

Power SupplY-----··---------·---·-·--- ------··- 105-125 volts, 50 / 60 cycles, 5 watts 

Dimensions.·-·----·--·-·--·--· ---·-------·--·--·-------·-·6 ½ " high , 7" wide , 3¾" deep 

Weight ·----------····-------------··-----------------------------·--·------------------·---------·--·--·6 lbs. 
Finish ................ ............ Blue-gray hammeroid case, satin-aluminum panel 

Stock Identification ___ -------·-------------------- -- -·- --------···-· ---- -····-··- -·····-·WV.98A 

JUNIOR VOLTOHMYST 
TYPE WV-77C 
A low cost service voltohmyst providing versatility, ac

curacy and dependability, the WV-77C embodies all 

standard features such as high-input resistance, low-input 

capacitance on d-c functions, ability to measure d-c in 

the presence of a-c and vice versa, burn-out proof meter 

circuit, metal-case shielding against r-f, ± l % multiplier 

resistors, d-c polarity reversing switch, negative feedback 

bridge circuit, zero-center scale, plus wide frequency re

sponse and extended voltage ranges, positive-polarity 

ohms probe for quick testing of electrolytic capacitors, and 

many other features. The equipment is factory-built and 

tested, and calibrated to the finest laboratory standards. 

It is provided with a Type WG-299B Probe and Cable. 

SPECIFICATIONS 
D-C Voltme te r: 

Range•--····-·-------·-------------------·----·---···-···-0 to 3, 12, 60, 300, 1200 volts 

Input Resistance fa r 0 -C Volts, All Rang e•----------·------------- 11 megohms 

Accuracy ·-------·---------------- -----Whe n set to " + Volts" ± 3 % of full scale 
When set to "-Volts" ± 5 % of full scale 

A-C Voltmeter : 
Ranges (rmsl-- ---·--------------------·--·-----------··-0 to 3, 12, 60, 300, 1200 volts 

Accuracy_.-·------------------------------------- --------·--·--·--·-···------- ± 5 % of full scale 
Input Characte ristics: 

3, 12, 60-volt Range•-----··-·------ ···-·-···0 .2 megohm shunted by 75 µµf 

300-volt Rang e _···-·------···--· _________ l .0 megohm shu nted by 50 µµf 
1200-volt Rang e _. ____ ____ _____ . ________________ 2 .0 megohm shu nted by 50 µµf 

Frequency Respon se (on 3, 12 and 60-volt ranges 
with source impe dance of 100 ohms). __ ___ Flat within ± 1 db from 

30 cps to 3 me 

Ohmmeter: 
Ranges, Five _____ -------·---------·-···--··------·------------·-··-·-·---0 to 1000 megohms 
Center-Scale Values. ___ l 0 , 1000, l 0 ,000 ohms and l a nd 10 megohms 

Tubes and Battery Comple me nt : 
1- 12AL5 1- 12AU7 
1- VS036 

Power Supply ........ .. .... _____________________ l 05-125 vo lts, 50 / 60 cycles, 5 watts 

Dimensions ... ·----···--·-··--- ·-- ............. 8 11 high , 5 3/e" wide, 4 ½" deep 

Weight -----··---····-·--·--·-·--- ---·-·----·-------------·--- ·--- -- -----··-·--· -------·-------··----A lbs. 

Finish --·------·-··--------------------------------------------··-···--· Blue-gray hammeroid case 

Stock Ide ntification -- ·· ·---··-·--·-----·-·-·-·· ····-------···--·--·------------------------WV-77C 
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FEATURES 
• Excellent stability 

• Specially balanced and rugged meter move-
ment 

• Measurements to 700 MC 

• High input impedance 

• AC measurements to 1,500 v. 

• DC measurements to 30,000 v. 

• Resistance measurements to 1,000 meg
ohms 

• Storage space for cables 

USES 
The LV-10 Vacuum Tube Voltmeter is designed for precise 
measurement of a-c or d-c voltages and general high 
impedance circuit measurements. It is ext remely useful for 
laboratory development work in general electronic circuitry. 

DESCRIPTION 
The RCA LV-10 Vacuum Tube Voltmeter is extremely 
versatile, combining in a single precision instrument an 
a -c voltmeter covering a range from audio to UHF fre
quencies, a db range, a d-c voltmeter with l 00 megohms 
input resistance, and an ohmmeter capable of measuring 
resistances from zero to 1,000 megohms. 

The RCA Model L V-10 has been developed for use 
wherever highly precise measurements are required, 
emphasis having been placed on maximum stability. Sta
bility has been achieved by eliminating as many variables 
as possible and compensating the remainder. The input 
resistance of l 00 megohms on all d-c ranges prevents 
overloading, and measurements may be taken without 
disturbing the operation of the circuits under test. The 
same a -c probe is used for measuring all fre quencies from 
18 cps to 700 me. Because the indicating movement of 
the L V-10 Meter is balanced for all positions, it may be 
used lying flat, standing vertically, or inclined. 

SPECIFICATIONS 
DC Volts ..................................... .7 ran ges: 1, 3, 10, 30, 100, 300, 1000 

Accuracy .... . .................................................... ± 3 % FSD 
Input resistance ........ 100 mego hms ± 2% on all ra nges 

AC Volts..... . .............. 6 rang es: 1, 3, 10, 30, 100, 300 
Sine Wave Accuracy ................................................. .............. ± 3 % FSD 
Input lmpedance ............ Less than 2 µµJ in pa rallel with 15 megohms 
Frequency Response .............................. .. .. ± 1.0 db, 18 cps to 700 MC 
Re lative mea surements ................. .. .. ....................... possible lo 1000 MC 

Resistances: 
0 to 1000 megohms in 7 ranges: 

1 K ohms full scale, 20 ohms ce nle rscale 
10 K ohms full schale, 200 ohms conterscale 
100 K o hms full scale, 2 K ohms cenle rscale 
1 M ohm fullscale, 20 K ohms cenle rscale 
10 M ohms full scale, 200 K ohms cente rsca le 
100 M ohms fullscale, 2 M ohms centerscale 
1000 M ohms fullscal e, 20 M ohms cenlerscale 

Accu racy ................. ± 5 % be tween divisions 10 and 100 on th e scale 

DB Range ........................................ - 10 lo + 52 dbm in 6 ranges 
Ze ro dbm = IMW in 600 ohms 

Stability: 
Exce llent fo r 1.5 % power line change on the 1 volt range it is 

± 2% AC and 1.5 % DC. Othe r ranges negligible 

Powe r Required ................................................ 115 v, 50-60 cps, 12 watts 

Tube Complement : 
1- 5751 , 1- 2-0lC, 1- 6X4, 1- 6AL5 

Dim e nsion s: 
Case .................. 12 3/a" high , 7½" wide, 5 1/a" deep 
AC Probe .......... . ...................................... diam. 1 ½", leng th 4" 

Weight.................................................. ..................... . ........... 13 lbs., net 

Equipment Supplied 
Vacuum Tube Voltmeter .......................................................... Type LV-10 

Complete with one set of test leads 

Accessory Equipment 
Probe 30 KV DC. .............. . ................................................ Ml -30403 
Adaptor 1500 V AC .................................................................... Ml-30404 

Adapto r Type N, Probe ta Coaxial Cable ........ .......................... Ml -30402 
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FEATURES 

• Instantaneous overload protection 

• High sensitivity-20,000 ohms per volt, AC 
and DC 

• One range-selector switch 

• Accurate, rugged meter movement 

• Batteries replaceable without opening case 

• Easy vision case design 

USES 
The RCA Type LM-1 Test Meter is a useful instrument in 

all phases of industry where highly accurate measure

ment of resistance a-c and d-c voltages and d-c current 

are encountered. It is particularly suitable for portable 

applications. 

Preliminary work on new circuits can be carried out with 

the LM-1 whose accuracy is sufficiently high to give re

quired results and whose overload protection circuit 

eliminates the necessity for laborious calculations a nd 

careful use of the circuit. It is particularly welcome for 

use in broadcast workships, and laboratories as well as 

schools and general radio and TV servicing. 

DESCRIPTION 
The RCA LM-1 Test Meter answers the need for an accu

rate and highly sensitive (20,000 ohms per volt) instrument 

with complete protection against the overloads that fre 

quently damage this type of instrument. The system is com

posed of: a semi-magnetic circuit breaker which acts in the 

majority of cases and which is reset by a push button; 

and a fuse which complements the action of the circuit 

breaker. 

The overload cut-out system protects not only the meter 

movement but also the precision resistors and the shunts 

which are used in the circuit. The protection is instantane

ous and completely isolates the instrument from the over

loading source. 

The meter is designed with a slightly inclined dial for easy 

vision . Reading accuracy is assured by a set-zero adjust

ment, a knife-edge needle and an anti-parallax mirror. 

The high accuracy movement is particularly rugged and 

the coil moves in a field provided by a specially oriented 

magnet. 

The switch is a single moulded piece and most ranges are 

available on one control. It is designed to give long 

service life. 

The battery box is accessible from the exterior and there 

is no need to open the instrument to change the batteries. 

DC Volts ..... 
Accuracy 

AC Volts ........ . 
Accuracy __ _ 

SPECIFICATIONS 
. ..... ..7 ranges: 3, 10, 30, 100, 300, 1000, 5000 v. 

......... ± 1.5 % FSD, ± 3 % for the 5,000 v. range 

. .. .7 ranges: 3, 10, 30, 100, 300, 1000, 5000 v. 

.................... ... .................................... ± 2.5% FSD 

Sensitivity : .............. ............ ..... 20,000 ohms per volt for both AC and DC 

Output Mete r ................ 3, 10, 30, 100, 300 volts : series capacity 0.1 µ,f 

Frequ ency error ............................... 2.5 % 50 to 2,000 cps and 100 v. 

5 % 2,000 to 5 ,000 cps and 100 v.; 5 % 50 to 2,000 cps for the 

300 v. rang e 

Decibel Rang es.............. . ................... - 5 to + 11; +5 to + 21 ; 

+ 15 to + 31 ; + 25 to + 41 ; + 35 to + 51 ; 
Ze ro refe rence = 1 mw in 600 ohms 

Resistonces .................... 0 to 2,000 ohms, center scale reading, 12 ohms; 

0 to 200,000 ohms, center scale reading 1,200 ohms; 0 to 20 

Megohms, cente r scale reading 120,000 ohms 

DC Curre nts..... . .. ............ 50 µ a, 1 mo, 10 mo , 1 A, 1 0A., 100 mo 

Accuracy . . ................................. ............. .. 1.5 % FSD 

Dimensions overall. ............................ 3 1/ a" high , 5 3/s " wide, 8¼" deep 

We ight ......................... ............................................... 3 lbs., 13 ozs., net 

Equipment Supplied 
Test Meter ......... ......................................................................... .. Type LM-1 

Complete with two test probes, five RCA Type VS-034 

batteries, carrying handle and instruction. 

Accessory Equipment 
High voltage probe for DC Measurements 

up to 30,000 volts. Accuracy : ± 3 % ............... .... ...... ....... ... Ml -30401 
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FEATURES 
• Measures true transconductance to an 

accuracy of better than + 3% 

• Built-in short circuit test for any combi
nation of tube elements 

• Measures transconductance up to 100,000 
micromhos in 6 ranges-measures heater 
currents including 600-ma series-string TV 
types 

• Built in calibrating circuit- no null meters 
or extra devices required 

• Single, precision-type meter used for all 
measurements 

• Regulated power supplies for all d-c volt
ages-250-ma d-c supply for filaments of 
battery-operated tube types 

• Accommodates wide variety of tubes hav
ing sockets with up to 14 pins 

USES DESCRIPTION 

The RCA Type WT-1 OOA Electron-Tube MicroMhoMeter is 

an instrument of laboratory precision which brings a 

reliable concept of tube-testing techniq ue to users of tubes 

in broadcast and closed circuit systems, as well as in 

general electronic applications. A uniquely designed, com

pact, self-contained unit, the WT- lOOA offers versatility 

and accuracy comparable to that of more elaborate and 

complex laboratory equipment used for measuring trans

conductance. 

The WT-1 OOA tube tester makes it possible to test tubes 

under actual voltage and current conditions and to ob

tain test results in terms of actual performance, which 

can be evaluated against o riginal specifications. Trans

conductance readings can be obtained simply and quickly 

on a single, direct-reading meter. 

In addition to testing tubes at published ratings, the 

instrument can also be set up to provide the operating 

voltage for a circuit of specific design to determine the 

performance of the tube under the desired circuit con

ditions. The wide range of controls, the flexibility, and 

the a ccuracy of the WT-1 OOA make this instrument an 

invaluable tool for testing tubes where accuracy and 

proper evaluation of test results are required . 

The RCA WT- lOOA Electron-Tube MicroMhoMeter is an 

extremely versatile, self-contained tube testing instrument 

contained in a lightweight portable chassis with con

venient sloping panel containing all controls. A single, 

precision-type meter is used for all measurements. No 

patch cords or external null indicators are requi red. The 

unique metering circuit provides linear deflection in all 

functions and ranges. Meter multipliers and shunts are 

automatically switched when the ranges are changed. 

The meter is protected electronically against burn-out on 

current measurements. Mechanical and electrical inter

locking of switches protect the meter on all other functions . 

The unique calibrating circuit of the WT- lOOA permits 

direct measurement of true transconductance to an ac

curacy better than ± 3 percent without the need for 

external null indicators. It is quickly calibrated by simply 

de pressing the calibrate control and adjusting it for full 

scale deflec tion of the meter. When the cal ibrate control 

is depressed, the metering circuit is switched to the cali

brate circuit. The meter indicates the voltage which is 

developed across the calibrating network by the oscillator 

signal. Adjustme nt of the calibrate control for full-scale 

deflection compensates for the loading effect of the tube 
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under test. When the calibrate control is released, the 
metering circuit is switched back to the output of the 
tube under test. This circuit insures long-term accuracy 
and repeatability of test results for each individual tube 
by compensating for possible changes in component values 
due to aging and heat, changes in the input capacitance 
and load of the tube under test, and changes in cli
matic conditions. 

An especially designed transconductance amplifier is in
herently stable and eliminates the effects of residual 
power-supply ripple . Accurate measurements can be made 
on high-transconductance tubes, and tubes having either 
high -or-low plate resistance. High-perveance tubes may 
also be checked even at zero bias, without error due to 
self-oscillation. Six convenient ranges are provided for 
transconductance measurements up to l 00,000 micromhos. 

The WT-lO0A employs a heavy-duty power supply elec
tronically regulated to provide wide voltage and current 
ranges with two positive d-c voltage sources and two nega
tive d-c sources. Plate and screen voltage regulation is 
within 3% and suppressor-grid regulation is within l % . 
A separate a-c heater or filament voltage supply is 
variable from 0 to 117 volts in five ranges. The unit sup
plies up to 3 amperes at 7 volts and up to 300 milli
amperes at 117 volts. A d-c supply, for battery-operated 
tube types, provides voltages from 0 to 3 volts up to 
250 milliamperes. The excellent stability and regulation of 
the power supplies contribute to the high accuracy obtain
able with the MicroMhoMeter. Regulation may be meas
ured by the instrument itself. 

A unique short circuit test is made by simply depressing 
the center-post on each of the pin switches of the WT-
1 OOA. lnterelectrode shorts or leakage resistance values 
up to two megohms will cause the neon short-test indicator 
to glow. The interelectrode short test which checks con
tinuity between any tube element and all other elements 
is also useful in locating internal connections. 

Another special feature of the WT- lO0A permits direct 
measurement of electrode currents. All currents are meas
ured by means of a current amplifier which provides elec
tronic isolation between the device being tested and the 
meter, and makes possible accurate readings of low cur
rents, such as reverse grid-current. There are l l convenient 
current measuring ranges- with full-scale deflections from 
3 microamperes to 300 milliamperes. 

Another advantage of the Electron-Tube MicroMhoMeter 
is the simplicity with which voltage drop may be meas-

ured at plate currents up to 300 milliamperes. The regula
tion of gaseous voltage-regulator tubes and the firing 
point of small thyratrons may also be determined. Test 
voltages for checking the forward and reverse current 
of small dry-disc rectifiers and crystal-diode rectifiers are 
available from binding posts on the panel. When used 
to check voltage drop, the device under test is protected 
by a current-limiting circuit, with four ranges from 3 to 
300 milliamperes. 

Flexibility of the WT-1 00A to accommodate a wide variety 
of tube bases is assured by permitting the use of sockets 
with up to 14 pins; plus the simplicity of replacing or 
adding new sockets to the plug-in units without altering 
the instrument. These plug-in units reduce wiring capaci
tance which might otherwise cause oscillation if all the 
sockets were mounted on the chassis, or if patch cords 
were used. The high-quality sockets will withstand thou
sands of insertions without the need for replacement. 

SPECIFICATIONS 

Power Source_____________ _ _____________________ l 17 volts, 60 cps, single phase 

Powe r Consumption ___________________ 100 volts, standby; 250 watts max. load 

Electrode Test Voltages: 
Plate____________________ _ ___ Continuously adjustable from 40-300 volts 

at currents from 300 to 100 ma 

Grids No. 2 and No. 4 ________ Continuously adjustable from 0-300 volts 
at currents up to 30 ma 

Grids No. 1 and No. 3 ______________________________ 0-100 volts in four ranges: 

0 to 3 , 10, 30, 100 volt 

Power Supply Regulation : 
Plate and screen supply ________________________________________ _____ _ _ _____ ± 3 % 

Suppressor and Grid No_ l Supply ___ -------------- ------ ·--------------·- ____ ± 1% 

Accuracy: 
Transconductance ± 3 % 

Filament or Heater Voltages and Currents: 
A-C Voltages _________ 0-117 volts in five ranges : 0 to 3, l 0, 30, l 00, 300 
A-C Current__ _____________________ _ ____ _____ _____________________ 0-3 amp. 
D-C Voltages.... __________ 0 -3 volts 
D-C Current_____________________________ ___________________ _ ____ 0 -250 ma 

Current Meter Ranges: 
Plate, Grid No. 3 , Grids No. 2 and 

No. 4, Grid No . L __________ O to 3, 10, 30, 100, 300, 1000 µ amp_ 
0 to 3, 10, 30, 100, 300 ma 

Heate r A-C·---·--···--··----------------- ---------------· _______________ o to 1, 3 amp. 

Transconductance Meter Ranges _______________ O to 300, 1000, 3000, 10,000, 

Shorts Test Sensitivity ______________________ _ 

Tube Compliment: 
l - OA2 
l - 6CL6 

Dimensions .. 

Weight ________ _ 

Finish ________ _ 

Stock Identification 

l - 5U4-GB 
2- 6U8 

30,000, 100,000 micromho~ 

l - 6AU6 
l - 6X4 

.. up to 2 megohms 

l - 6CB5 
l - 12AU7 

.. 22½" wide, 8" high , 18½" deep 

-------------------------------·-·------ _______ 50 lbs. 

........ Blue-gray hammeroid case, 
etched satin-aluminum panel 

_____________________________ Type WT-lOOA 

B.6170 
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B.6172 

GENIRATORS & METERS 

TYPE WT-11QA 

FEATURES 

Provides rapid check for all popular re
ceiving type tubes for general quality, 
including interelectrode shorts and leakage 

Tube-pin and test-voltage connections 
automatically set up by use of individual 
punched card for each tube type 

Cards for new tube types can be prepared 
by user 

Front panel 
compensation 
line voltage 

calibration control permits 
for above or below normal 

Easily replaceable screw-mounted tube 
sockets 

Lightweight, portable instrument housed 
in plastic covered case 

USES 
The RCA WT-11 0A Automatic Electron-Tube Tester is de
signed to give a rapid check of a tube's usability by 
checking transconductance, gas, shorts between elements, 
and balance between sections of twin type tubes. In a 
matter of seconds readings are provided on a 4½" 
meter in terms of " Renew - ? - Good" for all popular 
receiving type tubes. Other tube types can be included 
merely by pre paring punched cards for those types of 
special interest. The gas condition of the tube is also 
indicate d on the meter. 

The outstanding feature of the WT-llOA is the use of an 
ind ividual punched card for each different type tube to 
automatically set up all tube-pin and test-voltage con
nections when the card is inserted into the panel slot of 
the tester. It is not necessary to adjust external switches 
or other controls to set up pin and operating-voltage 
connections for the tube . The WT-1 lOA is designed for 
genera l service and testing use by skilled or unskilled 
pe rsonnel. 
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DESCRIPTION 

The WT-11 0A Automatic Electron-Tube Tester is a modern 

high-speed test device utilizing methods of automation. 

The "brain" or control-center of the instrument consists 

of a matrix made up of two gold plated printed circuit 

boards interconnected by gold plated pins, springs and 

eyelets. The matrix is activated by inserting a punched 

card and slipping the power lever into operating posi

tion . This simple process immediately sets-up a combina

tion of from 15 to 20 circuits which permit: socket con

nections to as many as ten pins, 220 combinations of 

heater voltage, 10 bias voltages, 5 plate voltages, 11 

values of cathode resistors, 2 screen voltages and 50 

quality sensitivity ranges. In a matter of seconds the tester 

gives a true indication of a tube's usability by checking 

transconductance, gas, shorts between elements and bal

ance between sections of twin type tubes. It also tests 

each section of multi-section type tubes with no paralleling 

of sections. 

A set of pre-punched cards for 7-pin and 9-pin minia 

ture, octal - and loctal-type receiving tubes is supplied with 

the WT-11 0A. The cards, made of durable plastic, are 

permanently hinged in the case adjacent to the tester 

and are indexed in numerical-alphabetical sequence by 

tube type . The punched-card system accommodates the 

popular receiving-tube types employed in television and 

radio receivers, includ ing diodes, triodes, tetrodes, pent

odes, and multiunit receiving tubes which have similar 

and dissimilar units. The instrument can also be used to 

check certain industrial type tubes. Cards may be pre-

pared for additional tube types. Card punching informa

tion is obtainable from the Radio Corporation of America . 

The Automatic Electron-Tube Tester has a front panel cali

bration control to permit compensation for above- or 

below-normal line voltage, easily replaceable screw

mounted tube sockets, and steel pin-straightene rs mounted 

on the front panel. Special provisions are included for 

making high-resistance interelectrode leakage and low

value gas-current tests on certain tube types. These special 

provisions make possible a better evaluation of tube 

types used in applications having critical leakage or gas 

limitations. 

The WT-1 lOA is housed in an attractive blue plastic

covered case with detachable cover. The panel is satin

finished aluminum. A 4½ " clear-reading meter scaled 

0-100 µamps indicates tube condition at a glance. Weight 

of the instrument, with cards, is approximately 25 pounds. 

The unit measures 17¼ " wide, 13¼ " deep and 6%" high . 

Power consumption is approximately 50 watts. 

Certain tube types which have bases and pin arrange

ments different from those provided for on the WT-11 0A 

may be tested if an appropriate tube-socket adapter is 

used . These adapters, which plug into the octal socket on 

the WT-11 0A panel, are available as accessory equip

ment. One set accommodates tubes with small 4-pin, 

5-pin, 6-pin or 7-pin bases and medium 7-pin bases; 

another set is available for testing 7-lead in-line sub

miniature tubes; and there is a set to accommodate testing 

of 8-lead circular subminiature tubes. 

SPECIFICATIONS 

Electrical Specifications 
Power Requirements ........................ 117 volts, a ·c, 60 cycles, single phase 

Power Consumption ........................................................................ 50 watts 

Circuits .................................. Automatic matrix activated by punched card 

with provisions for : 220 combinations of heater voltage; 10 bias 
voltages; 5 plate voltages; 11 values of cathode resistors; 2 screen 
voltages; 50 quality sensitivity ranges 

Mechanical Specifications 
Socket connections ............................ .................................. Up to ten pins 

Dimension s: 

Width ................................................................ ........................... 17¼" 

Depth ...................... ... ............. ... ........................................ ............ 13¼" 

Height ..................................... ............................................... .......... 65/s" 

Weight ..................................................................... ......................... 25 lbs. 

Finish ......................... ................................ Satin.finished alumninum panel, 
blue plastic cove red case 

Equipment Supplied 
Automatic Electron•Tube Tester ... ... .. ............................................. WT• l l0A 

Including Tube Tester with 1 set of punched ca rds, one 

master punched card, one test card , warranty reg is-

tration card, and instruction booklet. 

Accessory Equipment 
Tube Socket Adapter Set ..... ...................... .... .. ............................ WG•337 A 

4 adapters for testing tubes with smail 4•pin bases, 

small 5•pin bases, small 6•pin bases, and small and 

medium 7•pin bases in WT• 11 0A 

Tube Socket Adapter ........................... ........................................ WG.338A 

For testing 7•lead ln•line Subminiature Tubes in RCA 

WT•ll0A 

Tube Socket Adapter .............................................................. ...... WG.339A 

For testing S·lead Circular Subminiature Tubes in 

WT-ll0A 
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USES 
The Type BW-7A R-F Test Set and Field Intensity Meter is 
especially designed to provide an accurate, self-contained, 
easy-to-operate instrument for the measurement of radio
frequency field intensities in the range of 54 to 240 mega
cycles. It is suitable for AM, FM and Television measure
ment use. The frequency range covers those frequencies 
assigned to VHF television and FM broadcasting- as well 
as frequencies, lying within the limits of 54 to 240 me, that 
are assigned to aeronautical and other public services. 

DESCRIPTION 
The Type BW-7A R-F Test Set is designed to fill a very 

definite place in the VHF measurement field. It combines 
in one instrument a field intensity meter which is more 
accurate and more convenient to use than any heretofore 
available, a standard signal generator of laboratory 
quality, and a laboratory quality receiver continuously 
tunable from 54 to 240 megacycles. 

The combination of an accurate signal generator in the 
same case with a fine receiver results in a test instrument 
of exceptional utility. For example, in making impedance 
measurements with a slotted line or r-f bridge, there is 

FEATURES 

• Continuous tuning-no band 
changing necessary 

• Combined lab-quality signal 
generator and receiver in 
one convenient case 

• Sufficient power to excite 
antenna under test over long 
transmission line lengths 

• Eliminates "setting-up" sep
arate transmitters, receivers, 
bridges, etc. 

• Output for a standard Ester
line-Angus Recorder 

• Measures either "average" or 
"peak-of-sync" value of tele
vision signals 

• Operates either from 6 volt 
battery or 115 volt, 50/ 60 
cycle supply 

available in one self-contained package both the excite; 
for the line or bridge and a supersensitive receiver for 
use as a detector. Another example of the util ity and 
flexibility of this instrument would be its use in measuring 
the characteristics of antennas within its frequency range. 
The signal generator has sufficient power to excite the 
antenna under measurement over a very considerable 
length of transmission line with the receiver being used in 
conjunction with a simple antenna to receive the radiated 
signal and measure it in known values over a very wide 
range. Engineers doing antenna work, who have hereto
fore found it necessary to set up transmitters, receivers, 
bridges, etc., with their attendant weight, inconvenience, 
and lack of flexib ility, will appreciate the convenience of 
operation of the Type BW-7 A R-F Test Set and the time 
and money that will be saved because of the more ex
peditious way in which their work can be carried out. 

Since means are available for standardizing the gain of 
the receiver and varying this gain in known increments, 
the test set consitutes an r-f voltmeter for general labora 
tory work. Likewise, engineers engaged in receiver work 
will find the wide range and accuracy of the signal • 
generator portion of the test set of particular advantage 
in their work. 
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FIELD INTENSITY MITERS 

When used for field intensity measurements the calibrated 

dipole receiving antenna is connected to the receiver por

tion of the test set and the gain and step attenuators 

adjusted until the reading on the output meter is, for ex

ample, full scale. The input of the receiver is then switched 

to the signal generator adjusted until the same reading is 

obtained. The field strength is then known from the effec

tive height of the antenna and the output of the signal 

generator. Special provision is made to insure that such 

variables as the attenuation of the antenna transmission 

line with frequency, the absolute value of the receiver 

input termination, and other factors affecting the accuracy 

as a field strength meter are compensated for. It has long 

been reco~nized that a substitution type of field strength 

measurement could, when the proper precautions are 

taken, be made the most accurate of any known method 

of measuring this quantity. The BW-7 A R-F Test Set has 

set a new standard of accuracy for field strength meas

urements in the VHF region . Additional features of the 

BW-7 A R-F Test Set are provision for operating, without 

auxiliary equipment, a 1-ma Esterline-Angus recorder; pro

vision for measuring in terms of either the average or the 

peak-of-sync value of television signals; and provision for 

aural monitoring of either AM or FM signals. The test set 

operates either from a 6-volt storage battery or from a 

115-volt 50- or 60-cycle supply without any changes what

ever; all that is necessary is to attach the proper power 

cable. The set occupies only 215 sq . in. of bench space. 

SPECIFICATIONS 

Performance Specifications 
Frequency Range ............................. ................................. 54 me to 240 me 

Type of Tuning ..... ..... Continuous. No coil changing necessary in either 
the receiver or the si gnal generator. 

1-f Frequ ency ........ .... .. ............. ............................. ...... .......... ............ 21.4 me 

Image Re jection ........ Not less than 37 db anywhere in the tuning range. 
Typical values are 49 db at 60 me and 37 db at 240 me. 

Signal Ge nerator ..... ... Output metered and continuously variable from 
1.0 µ,v to l 00,000 µ,v. 

Fi e ld Inte nsity Rang e .............................. ... 1.5 µ, v/ m to 10 v/ m at 54 me; 
6.0 µ, v/ m to 10 v/ m at 220 me 

Tube Complement 
1 6J4 
l 6AK5 

1 6AB4 
5 6BH6 

l 6AL5 
l 6J6 . 

2 12AU7 
l 6SN7 

Powe r Supply ..................... 110-120 volts a-c, 50/ 60 cycles, single phase 
6 volts d.c, l O amperes 

Weight......... . ..... Test Set, 47.5 lbs. Accessories and case, 20 lbs. 

Dime nsion s ..................... ...... Le ngth , 20 in.; width, 11 in .; height, 15 in . 

Equipment Supplied 
BW-7A R-F Test Set and Fie ld Intensity Mete r ............................. Ml-19384 

(Complete with tubes in place and including power cord, 
batte ry cable, coax ial le ad, ante nna carrying case con• 
faining : tripod , mast section and tee, extension mast sec• 

lion , two low-fr equ ency dipole e lements, 35-foot antenna 
cable and a 40 db atte nuator, and Instruction Book 
IB-30229) 

Optional and Accessory Equipment 
l ma Este rl ine-Angus Recorde r 

Type 110 Mobile Recording Drive Assembly 

Circuit block diagram of the BW-7 A Field Intensity Meter. 
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RU INTENSITY MEl'ERS 

FIELD INTENSIT 

FEATURES 

• Truly portable- weight, approximately 
12½ lbs. including batteries-size ap
proximately 12" x 8½" x 5½" 

• Reads directly in microvolts per meter 
- no correction factor charts are needed 

• Stable in operation- calibrates readily 
in presence of strong fields 

• Wide sensitivity range- 10 µv / m meter 
to 1 0 volts/ meter 

• Accurate- built-in calibrating oscillator 

USES 
The type WX-2D Intensity Meter is a small, accurate and 
truly portable instrument, especially adapted for field use 
by Broadcast Station Engineers and Consultants. Designed 
for battery operation, it provides for a wide range of 
measurement (10 v/ meter to 10 µv/meter) in conducting 
broadcast band (540 to 1600 kc) field intensity surveys. 
It makes possible close-in measurements on high-powered 
directional arrays, as well as interference studies where 
very low signal strengths are encountered. 

DESCRIPT I ON 
The Type WX-2D Field Intensity Meter is direct reading in 
microvolts per meter without the aid or necessity of charts, 
curves, correction factors, or computations of any kind. 
In the WX-2D, a statically shielded, unbalanced loop is 
used as an integral part of the instrument cover. The loop 
has only a few turns, thus the natural resonant frequency 
is very much higher than the highest frequency in the 
operating range. The high side of the loop is loaded with 

a high "Q" coil to provide the total inductance required 

for the operating range. Injection of the calibrating volt

age into the loop circuit is by means of a small toroidal

wound inductance. The "Q" of the loop circuit is approxi

mately 100 at one megacycle. This high "Q", plus the use 

of a stage of radio frequency amplification, results in a 

very high order of image rejection. This feature is desir

able since the large increase in the number of stations in 

some localities has made impractical the use of field inten

sity meters having insufficient front-end selectivity. By care

ful design, other spurious responses, such as i-f harmonics, 

have been greatly reduced. The use of crystal diodes for 

metering purposes eliminates the meter errors due to vary

ing cathode voltages on thermionic rectifiers. The crystals 

are used in special circuits which swamp out variations 

due to temperature, etc. The meter will indicate accurately 

with filament voltages as low as one volt and plate volt

ages as low as 45 volts. 
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Ordinary flashlight cells, obtainable everywhere, are used 

for the filament. A 67-volt battery of the size in common 

use in small camera-type radios is used for plate supply. 

The total plate drain of the receiver is 8 ma . The filament 

drain is 300 ma . Separate batteries are used for the cali

brating oscillator. All batte ries are carried in a compart

ment accessible through a door in the rear of the instru

ment. Provision is made for checking battery voltages with 

the same meter as used for field intensity indication. 

All tubes are quick-heating filamentary types so that the 

WX-2D stabilizes within a few seconds, thus it is not neces

sary to keep the instrument operating between readings. 

The direct reading feature of the WX-2D simplifies field in

tensity measurements and eliminates the needs of the usual 

attenuator readings, meter readings and multiplication fac 

tors. A wide sensitivity range, 10 volts per meter to 10 

microvolts per meter, permits maximum flexibility of opera

tion within the range of 540 to 1600 kc. 

Despite its small size and compactness, noth ing has been 

sacrificed in the way of quality or workmanship. Com-

ponents of the highest quality are used throughout. The 

design is such that all components are accessible. Broad

cast Station Engineers and Consultants will find that it 

offers extreme flexibility in use and fills a long-felt need 

for a light-weight, portable instrument. 

SPECIFICATIONS 

Performance Specifications 
Fre quency Range ................ ......................................... ............... 540-1600 kc 

Sensitivity ................................ ............ 10 µ, v/ m to 10 v/ m (all frequencies) 

Power Supply 
(not supplied with equipment) .............. 2 67 ½ YB- 5 1 ½ unit cells 

(RCA VS016)-(RCA VS00l ) 

Antenna ........................ .................... Built in loop with electro-static shield 

Dime nsions ...................... ... ......................... 9
11 high , 13" wide, 53/..i II deep 

Weight .............................. .......... ... ...... ............................ ............... 12.6 lbs. 

Tube Complement 
4- 1T4 

Equipment Supplied 

2- 1R5 

WX-2D Fie ld Inte nsity Mete r .......... .......................... ............... Ml -30002-D 

(Including e lectron tubes in place , Instruction Book 
IB-4002-4 and Instruction Book Addenda IB-4002-4A 

Accessory Equipment 
Type 121 Recording Amplifi e r 

Block diagram, Field Intensity Meter, Type WX-2D . 
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FREQUENCY & MODULATION MONITORS 

FREQUENCY M 
AM TYPE IW-11A AND COLOR TY 

FEATURES 

• Continuous reading deviation meter 

• Wide input range 

• M inimum accuracy at subcarrier. frequency 
± 1 cycle for 30 days and + 5 cycles for 
1 year 

• Protected trimmer adjustments for fre
quency calibration 

• Warning lamp system indicates failure of 
either transmitter carrier or monitor crystal 
oscillator · 

• Reliable - minimum of attention required 
from operating staff 

• Provision for simultaneous operati.on of 
remote indicating or recording meter 

USES 

The RCA Frequency Deviation Monitors BW-1 lA and 
BW-11 AT indicate continuously, and directly in cycles-per

second the magnitude and direction of any departure of 
the carrier signal from its proper frequency. The two 

models are used as follows: 

1. Type BW-11 A for AM broadcast stations to measure 
departure of the carrier from its assigned channel 

frequency. 

2. Type BW-11 AT for TV broadcast stations to measure 
departure of the color subcarrier from 3.579545 me 
standard frequency. 

The BW-11 A monitor bears FCC approval for use in 
standard broadcast stations. The BW-1 lAT more than 

meets FCC requirement for subcarrier accuracy of + l 0 
cycles maximum and will provide an accurate and con

venient method of calibrating and monitoring the color 
frequency standard now used by stations originating 

color programs. 

B.6306 

D ESCRIPTION 
The circuit arrangement of the BW-11 A/ 11 AT is shown in 

the accompanying block diagram. Voltage from a tem

perature-controlled piezo-electric oscillator (frequency f 
-1000 cycles) and the carrier to be monitored (frequency 
f + t.. f) are amplified and fed to a converter tube from 

which their difference frequency (l 000 ± t.. f) is obtained. 

This audio-frequency is converted to a constant amplitude 
square wave by means of a limiter amplifier and then 

restored to a constant amplitude sine wave of frequency 
(l 000 cycles + t.. f) by a filter stage. After power ampli

fication the audio frequency is applied to a discriminat0r 

and rectifier circuit, from which d-c is obtained. The ampli
tude and polarity of the d-c is determined by the devia
tion from l 000 cps. Deviation is indicated on a linearly 

calibrated zero-center meter with a scale calibration of 

± 30 cps. A jack is provided for a remote indicating or 
recording meter, which can be operated simultaneously 

with the panel meter. 

The menitor is a-c operated and is mounted on a single 

relay rack panel. Coupling of the BW-11 A Monitor to the 
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Rear view of BW-11 A Frequency Monitor. 

transmitter is obtained from a short length of wire attached 

to the input terminals to act as an antenna. The BW-1 lAT 

Monitor's input voltage is obtained by " looping through" 

a coaxial cable circuit carrying a subcarrier signal. 

The oscillator crystal is maintained at a constant tempera

ture by means of a mercury thermostat-controlled oven. 

Additional isolation against external influences is effected 

by the use of low heat conductivity wire to the crystal cir

cuits and thermal cutout. No tuning adjustments are re

quired other than the setting of a single capacitor. A 

wideband amplifier increases the crystal signal uniformly 

over the frequency range. 

Circuits are designed so that wide variations in tube char

acteristics and line voltage cause negligible error in devia

tion indications. Negative feedback is used on the power 

amplifier, and in other circuits, limiting and voltage regu

lation minimize these effects. 

Since the equipment is designed to operate continuously 

without adjustment, only two switches are provided on the 

front panel, the monitor toggle switch, and the check push

button switch. The monitor switch controls power for all 

RF AMPL. 
AND 

LIM ITER 

REFERENCE 
FREQUENCY 
OSCILLATOR 

f - lOOON 

BUFFER 

AMPL. 

Schematic block diagram of Type BW-llA/ llAT 
Frequency Deviation Monitor. 

circuits except the oven heater which is thermostatically 

controlled and functions whenever the power cable is con

nected to the a-c power source. The check pushbutton 

switch permits a quick check on all circuits. When the 

monitor is working normally, and this button is pressed, 

the meter deflection increases by approximately 5 cps. 

A change appreciably different from 5 cps indicates a 

defective circuit. 

The oven thermometer is visible through a slot in the lower 

section of the front panel and it is illuminated for easy 

reading. Tubes and crystal oven, located on the back of 

the chassis, are easily accessible for servicing. The monitor 

is contained in a single unit which occupies a 15¾ -inch 

vertical space in a standard 19-inch cabinet rack. To 

facilitate maintenance, the bottom section of the front 

panel may be lowered and the upper section raised. Low

ering the bottom section exposes most of the monitor cir

cuits for continuity checks, and all the routine maintenance 

controls. The equipment is shipped with all components in 

place except the crystal. An Ml-7982-B Crystal Unit spe

cially ground to l 000 cycles below the transmitter fre

quency is provided for the BW-11 A, and Ml-7962-C Crys

tal Unit especially ground for the subcarrier frequency 

is specified for the BW-11 AT Monitor. 

SPECIFICATIONS 
Performance Specifications 

Frequency Range ...... ... ............ . 
Frequency Deviation Rang e 

(readable to 1 cycle) 
Accuracy .................. . 

Model BW-1 lA 
500 to 2000 kc 

Model BW-1 lAT 
3 .579545 

± 30 cycles ± 30 cycles 
± 10 ports per ±1 cy. for 30 days 

million ± 5 cy. for l year 
R-F Input Voltage .................... . Approx. 10 mv Approx. 0.15 to 

lo 25 volts 25 volts 
Power Supply... . ...... 105-130 volts, 50/ 60 cycles, single phase 
Power Input .......... ................................ .. .............................. ......... 120 watts 
Dimensions.... . ............... 19" wide, 15¾" high , 95/a" deep 
Weight .......... . .... ...................................... ...... 60 lbs. 
Fin ish ........ ....... .............. ....... ................................................... Umber gray 

FCC Approval Number for BW-11 A .................................................. 1471 

Tube Complement 
5- 6AU6 
1- 6BE6 
l - 6V6-GT 
3- 6Al5 

Equipment Supplied 

2- 2021 
1- 5Y3-GT 
2- OC3/VR105 

BW-11 A AM Broadcast Freq ue ncy Monitor....... . ......... ES-34042 
Including Freque ncy Monitor (Ml -30011 -B), complete with 

tubes in place, a .foot powe r cord with plugs, fu ses, 
tuning tool, th e rmom ete r, th e rmostat, Crystal Unit, 
Type TMV-135L, (Ml .7962.B) and instr uction booklet. 

8W-1 l AT Colo r TV Sub.Ca rr ie r Freque ncy Monitor ................ ES-34040.A 
Including Frequ ency Mon itor (Ml -30011-B), complete with 

tubes in place, 8-foot powe r cord with plugs, fuses, 
tuning tool , thermometer, thermostat, Crystal Unit, 
Type VC-1-NS, (Ml •7962•C) a nd inst ruction booklet. 

Optional and Accessory Equipment 
Remote Mete r ............ ................ .......... .... ........................ ............ Ml-93688 
Tube Kit for BW-1 lA / 1 lAT.. ........................................... .............. Ml-8295 

wigfi
Stolen 2 Line Transparent
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FREQUENCY & MODULATION MONITORS 

FREQUENCY AND MODULATION MONITOR • 

MODEL 335,.,11 

FEATURES 

• - Provides accurate check that TV transmitter 
is operating within FCC specifications 

• Operates reliably over long periods of time 

• Covers all TV channels, 2 to 83 

• Compact size, requires minimum rack space 

• External meters may be remotely located 

• Simplified operation, all adjustments made 
from front panel of the monitor 

• Forced air cooling system 

USES 
The Model 335-ER Hewlett Packard Frequency Monitor and 
Modulation Meter monitors the carrier frequencies of both 
the aural and visual TV transmitters, and measures the 
degree of aural modulation . Through the use of the pulse 
counter-type frequency meter circuit, it provides reliable, 
accurate operation over long periods of time and requires 
no adjustment during use. Because of the unit's compact 
size, a minimum amount of relay rack space is required for 
its installation. 

Three panel meters on the equipment monitor the frequen 
cies of the visual and aural carriers and the percent modu
lation on the aural carrier with 100% modulation equal 
to 25 kc deviation. All indications are presented simul
taneously. The monitor can be used with any one of the 
TV channels for either co lor or monochrome applications. 
The circuit arrangement also accommodates stations that 
may have off-set carriers. Full provision is made for the 
use of a remote peak modulation lamp as well as remote 
indicating meters. All operating a d justments can be made 
on the front panel of the monitor. 

In addition to its primary function of indicating the percent
age mod ulation of the aural carrier and monitoring the 
frequencies of both carriers, the 355-ER is also arranged 
so that it provides the necessary output voltages for meas
uring the FM and AM noise levels and for determining the 
frequency response and distortion characteristics of the 
aural transmitter. 

B.6312 

DESCR I P TI ON 
The Model 335-ER Frequency Monitor and Modulation 
Meter features a master oscillator, controlled by a crystal 
operating in the 20-30 megacycle region. The crystal 
is mounted in a carefully-designed oven that controls 
temperature to within approximately 0.10° C. Oven tem
perature is indicated by a thermometer readable at the 
front panel. The master oscillator is provided with a 
vernier knob adjustment for correcting long time drift. 

Highest quality components are used throughout. All filter 
capacitors are oil-filled. A forced air cooling system as
sures low operating temperature for long-life and stable 
performance. 

A cathode-coupled type oscillator circuit has been selected 
because of the exceptionally small effect varying stray 
capacities have on the frequency of the crystal used in this 
arrangement. As a further precaution, a constant-voltage 
type transformer is provided to regulate the master
oscillator filaments . 

The master oscillator drives a tuned multiplier which feeds 
into the separate multipliers for the visual and aural chan
nels of the monitor. In the visual channel the output of the 
first multiplier is multiplied until it is 4.35 me above the 
assigned visual carrier frequency of the station. The out
put of the visual mixer is then a frequency of 4.35 me 
when the visual carrier is exactly at its assigned frequency. 
The 4.35 me output of the first visual mixer is then mixed 
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FREQUENCY & MODULAftON MONITORS 
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with the output of a 4.3535-megacycle crystal controlled 

oscillator to obtain a difference frequency of 3.5 kc. 

The output of the second visual channel mixer is passed 

through a filter that removes the 15,750 cps line frequency 

component in order to avoid the possibility of interaction 

of this frequency with the visual deviation meter circuit. 

The output waveform from the filter is squared and applied 

to the pulse counter circuit which operates the visual car

rier deviation meter. This meter is calibrated in deviation 

from - 3 to + 3 kc. 

The aural channel of the monitor is similar to but neces

sarily more elaborate than the visual channel. The master 

crystal oscillator frequency is so selected that when multi

plied by the first multiplier and by the aural multiplier a 

frequency 150 kc below the assigned aural carrier fre

quency is supplied to the aural mixer. The output of the 

aural mixer is then a frequency of 150 kc when the aural 

carrier is exactly at its assigned frequency . 

The difference frequency voltage is squared and applied 

to the pulse-counter type discriminator. This counter is 

similar to the counter in the visual channel except that it 

contains circuitry that acts as a discriminator for the FM 

modulation on the aural carrier. The discriminator is highly 

linear as indicated by the fact that the distortion in the 

entire monitor from all sources is less than 0.25% at 100% 

modulation at frequencies below the knee of the standard 

75 microsecond de-emphasis curve. 

The discriminator operates the aural carrier deviation 

meter which is calibrated from - 3 to + 3 kc. The wider 

deviation range of this meter when compared with the 

video carrier deviation meter allows for the greater FCC 

tolerance on aural channel frequency than on visual chan

nel frequency. The audio voltage obtained from the dis

criminator is amplified and applied to the percent modu

lation meter circuit and to the peak-modulation lamp 

circuit. The point at which the peak-modulation lamp 

flashes is adjustable from 50% to 120% modulation. 

The percent modulation meter is operated from a peak

reading type voltmeter circuit whose time constant is ad

justed so that the ballistic characteristics of the meter are 

in conformance with those of a standard VU meter. A 

panel switch is provided so that either positive or negative 

modulation swings can be measured. Two separate audio 

outputs are provided by the output audio amplifier. One 

is a high-level output which provides approximately 10 

volts at low audio frequencies at 100% modulation . This 

output is primarily intended for use in making measure

ments of distortion and frequency response characteristics 

of the aural modulation . The output is provided from a 

high-quality system which has a response flat within 0.5 
db from 50 to 15,000 cps. Distortion in the system is less 

than 0.25% at full output and noise is at least 65 db 

below full output. The second audio output is provided 

from a balanced underground source. At low frequencies 

a maximum of 1 milliwatt is delivered to a 600-ohm load. 

This output is useful for aural monitoring of the program. 

A 150 kc local oscillator is provided in the aural carrier 

channel to make possible an occasional check of the 

accuracy of the pulse-counting discriminator. 

The 335-ER is housed in a small unit, designed for standard 

rack mounting. It may be provided in a number of finishes 

to match the station's transmitter color scheme. It operates 

from a regular power line. External meters are available as 

accessories. When ordering, station channel and offset 

carrier operation, if any, must be specified. 

SPECIFICATIONS 
Performance Specifications 
Frequency Range .... Channels 2 to 83 inclusive, including off.set channels 

R·F Power Required .................... .... .... ...... ............ Less than l watt 

Ambient Operating Temperature (max. ) ............. . ... .45 ° C 

Aural and Visual Frequency Monitor : 
Dev iation Range ................ + 3 kc lo - 3 kc mean frequency deviation 

Accuracy ............. .. ................. Channels 2•6 is ±500 cps for 90 days 
Channels 7.13 is ±500 cps for 45 days 
Channels 14·83 is ± 500 cps for 14 days 

Aural Modulation Meter : 
Modulation Range ............ Meter reads full scale on modulation swing 

of 33.3 kc. Scale calibrated lo 100 % at 25 kc swing; 133 % at 
33.3 kc swing also includes db scale (0 db = 100%) 

Accuracy ........................................ Within 5 % of indicated modulation 
percentage over entire scale 

Meter Characteristics ........ Meter damped in accordance FCC require· 
ments. Reads peak value of modulaton peak of duration between 
40 and 90 milliseconds. Meter returns from full read ing to l 0 % 
of full value within 500 to 800 milliseconds. 

Frequency Response ............ Flat within ± 0 .5 db from 50 to 15,000 cps 

Modulation Peak Indicator: 
Peak Flash Range .... From 50 % to 120% modulation (25 kc = 100%) 

Audio Output: 

Frequency Range ........ 50 to 15,000 cps. Response flat with ± 0 .5 db 
Equipped with standard 75 microsecond de-emphasis circuit. 

High Impedance Outpul ............ 10 volts into 100,000 ohms at 100% 
modulation at low frequencies. Distortion less than 0.25 % at 100% 
modulation . Residual noise at least 65 db below output level 
corresponding lo 100% modulation at low frequencies. 

Monitoring Output.. .... l milliwatt into 600 ohms, balanced, at 100% 
modulation, at low frequencies. 

Inter-carrier Spacing Accuracy .. .. ± 5 cps for 6 months on all channels 

Power Supply............... .. ..... 105• l 25 vo lts, 50 / 60 cycles, sing le phase 

Power Input.. ............................................ .......................... ...... ...... 180 watts 

Tube Complement 
1- OB2 
4- 5687 
l - 2D21 

1- 6SJ7 
l - 6AS7 

10- 12AT7 
1- 6U8 
3- 6AH6 

Dimensions .... 

Weight ... 

........................ l 9" wide, 12½" high, 13" deep 

................................................................... 67 lbs. 

Finish ......................... .. ...... .... Umbe r gray, or special colo r as designated 

Equipment Supplied 
Freq uency and Modulation Monitor ..................................... Model 335. ER 

Hewlett Packard Monitor complete with tubes in place, power cord, 
2 coaxial connectors fo r r•f inputs, and Instruction Book. 

8.6312 
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FREQUENCY & MODULATION MONITORS 

TELEVISION TRANSMITTER MONITOR 
GR TYPE 1184-A 

FEATURES 

• Operates on any TV channel (50-890 me) 

• Indicates continuously frequency devia
tions from FCC assigned. values of visual 
carrier, aural carrier or intercarrier separa
tion 

• Accuracy for visual or aural carrier better 
than + 500 cycles over 30-day period in 
VHF band, 10 days at UHF 

• Provision for complete audio-fidelity tests 
and residual AM and FM noise measure
ments on aural and visual transmitters 
respectively 

• Unique mechanical design gives complete 
accessibility to interior while instrument is 
operating without need for removal from 
relay rack 

• Monitors aural frequency modulation 

USES DESCRIPTION 
The Ge neral Radio Type 1184-A Television Transmitter 
Monitor is a monitoring system for TV stations operating 
in eithe r UHF or VHF channels, and broadcasting either 
color or monochrome signals. The instrument gives a 
continuous indication of center-frequency and percentage 
modulation (frequency deviation) from FCC assigned 
va lues of visual carrier, aural carrier or intercarrier sepa
ration . It also furnishes a high -fidelity output for measur
ing distortion and noise, and a 600-ohm output for audio 
monitoring. 

The 1184-A also has provisions for complete audio-fidelity 
tests and residual AM and FM noise measurements on 
aural and visual transmitters respectively. An external 
distortion and noise meter may be used to measure the 
audio fidelity of the aural transmitter as required for FCC 
proof-of-performance tests. An output signal of 10.8 volts 
at 100% modulation is available for this purpose. No 
external detector is required for measurement of the 
existing mixer stage. Modulation distortion can be meas
ured at any frequency from O to 15,000 cycles at 100% 
modulation . By operating the station-monitoring speaker 
from this system, an audible warning for loss of either 
carrier is constantly available. 

The Type 1184-A Television Transmitter Monitor is de
signed to mount in standard EIA relay-racks. All circuits 
are mounted on chassis behind a quickly removable 
panel plate. As it is mounted on sliders, the instrume nt 
can be withdrawn to a position forward of the relay rack 
where all components are accessible for servicing and 
adjustment. Components are housed on two large vertical 
shelves parallel with the front panel. On the front shelf 
are the major r-f componets, along with the aural i-f 
amplifier and the audio discriminators. On the rear shelf 
are the audio amplifiers, intercarrier sections, circuits 
associated with the visual transmitter metering , and, at 
the bottom, dual, regulated power supplies. 

External connections are brought in by cables toward 
the center of the instrument, where they plug into their 
respective sockets. When the monitor is drawn forward 
on slides, connection cables slide on rollers at the rear 
of the cabinet, so that the instrument can be withdrawn 
to its fully extended position while in normal operation. 
In addition, latch buttons on either side permit the moni
tor to be pivoted forward or backward for accessibility 
of other components. As a further aid to service and ad
justment, all tubes and adjustments are labeled, and the 
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FM NOISE 
MEASURING 

CIRCUIT 
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RESI DU AL FM NOISE 

ON VISUAL CARRIER 

l·F 
RESPONSE 

100Kt 

ELEMENTARY MONITOR CIRCUIT 

INTER CARRIER 
MONITOR ING CIRCUIT 

FREQUENCY 

IN TER CAARIEA 

Block Diagram of Type 1184-A Monitor. 

route of signal flow through successive stages is plainly 

marked by arrows. All controls and adjustments are 

color-coded for easy identification. 

The 1184-A Transmitter Monitor employs a single master

reference frequency, a harmonic of which is heterodyned 

with both the visual and aural carriers. This harmonic is 

chosen so that it is 150 kc below the aural channel 

and 4.35 me above the visual-transmitter frequency. The 

4.35 me beat is used to operate circuits pertaining to the 

visual transmitter, and the 150 kc beat is used to operate 

circuits pertaining to the aural transmitter. The aural trans

mitter system employs single conversion; the visual trans

mitter dual conversion, where a second heterodyne action 

is obtained by reference to a 4.351750 me local crystal 

oscillator. The resulting low-frequency beat at 1750 cycles 

is fed to a limiter-discriminator operating at this low 

frequency and then to a d-c meter calibrated in terms 

of the visual carrier frequency. 

The monitor may be mounted in the rack at any con

venient level. Forced air cooling is not normally necessary, 

but if the temperature of the rack exceeds 40°C. It is 

suggested that the rack be provided with forced-air 

circulation. The monitor is completely electrostatically 

shielded, and will neither interfere with low-level audio 

equipment nor be influenced by stray fields associated 

with normal transmitter locations. 

The monitor is intended for use with a standard EIA trans

mitter monitoring output connection. Selectivity is adequate 

so that an attenuator may be used, if desired, in the 

monitoring line to reduce effects of standing waves, 

especially at the UHF frequencies. Two separate individ

ually adjustable inputs are provided, one for use in con

nection with the visual transmitter and one for use in 

connection with the aural transmitter. 

SPECIFICATIONS 
Electrical Specifications 
Frequency Range ............ ........................ 50-890 me {TV channels 2•83) 

RF Input : 
Impedance .............................................. Low•impedance, loop coupling 

Level.. .... .................................... For use with standard EIA transmitter 
monitoring outputs (10 volts, 50 ohms) 

Sensitivity .................................... One volt for all functions except the 

measurement of residual AM noise on the aural transmitter, which 

requires a minimum of 4 volts r-f input and the visual transm itter 

input which requires 2 volts 
lndicotion .................................. Direct indication on front panel meter 

Frequency {Crystal Stability): 
Master Reference ............ ± l.4 ppm / 30 days or ± 0.35 ppm / l O days 

Secondary reference ...................... ± 5 ppm / 30 days (= 21.5 cycles) 

Interpolating reference oscillator .... ± 5 ppm / 30 days (= 22 .5 cycles) 

Accuracy (overall ): 
Aural and Visual. ................ 500c / 30 days VHF or 500c / 10 days UHF 

lntercarrier....... ......... . .............. 250c / 30 days at all frequencies 

Aural Modulation (FM): 
Meter Scale ........................................ 0 to l 00% + 3 db, full scale 

Meter Ballistics....................... . .. As required by FCC specifications 

Meter Calibration ....... 100 % = 25 kc deviation ; selection switch 

for l 00% = 50 kc to permit wide-deviation type tests. 

Polarity Response ........... ............ Panel switch for positive or negative 

peaks, for both meter and flashing lamp 

Peak Indicator .... ....... ....... ...... ... Flashing lamp indicates peaks in excess 
of dial setting 

Dial.. .......... Calibrated from O to l 00% and to + 3 db above l 00% 

Meter Frequency Response .... . ± 0 .25 db from 50 to 15,000 cycles; 
± 0.5 db from 30 to 20,000 

Peak Indicator Freq . Response .......... 0 .5 db from 100 to 15,000 cycles 

Aural FM Transmitter Fidelity Measurements : 

Audio Outputs (at low frequencies with 

l 00% modulation ) .... l 0 .8 volts into l 00 ohms or O db into 600 ohms 

Residual Distortion (50 to 15,000 cycles) ...... 0 .15% for 25 kc modula-

tion deviation and 0.25% for 50 kc deviation 

Resid ual FM Noise ............ - 70 db below 25 kc modulation deviation 

Audio Response ................ follows 75-µ.se c de.emphasis curve within 

± 0.5 db from 50 to 15,000 cycles, ± 3 db from 15 to 30 kc 

AM Noise Reference Level 
(at low Frequencies) ..................................... .4 vo lts into 100 ohms 

Residual Noise AM ...................................... - 70 db below carrier level 

Visual AM Transmitter Fidelity Measurements : 

Noise (FM ) Measuring Ouput (at low 
frequencies and 25 kc deviation ) ........ 1.5 volts into 100 ohm load, 

75-µ. sec de.emphasis circuit included 

Residual (FM) Noise ................ - 65 db below 25 kc deviation with 

normal video modulation on transmitter (- 70 db without video 

modulation ) 

lntercarrier Fidelity Measurements: 

Same as for aural transmitter except Residual (FM) noise is - 63 

db below 25 kc deviation of aural transmitter with video modulo• 

tion applied to visual transmitters. 

Power Supply: 
Standby Operation .......................... 15 watts, with master crystal oven 

operating 115 / 230 volts; 50 / 60 cycles 

Normal Operation .................................... Max. demand 265 watts, with 

all thermostats on . Min . demand 240 watts, with all thermostats 

off . 115 / 230 vo lts; 50 / 60 cycles. 

Mechanical Specifications 
Dimensions {overall ) ................................... 19" wide, 21 " high, 16" deep 

Weight .. . .................................................................................. 75 lbs. 

Finished (Pane l) ................. Umber gray or available in other colors to 
match station equipment 

Ambient Temperature Range ........................................................ l0.45 °C 

Equipment Supplied 
General Radio Type 1184.A Television 

Transmitter Monitor ....................................... ....................... GR-1184•A 

Monitor complete with one set of tubes and instruction 

booklet. (Specify channel and offset if any.) 
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SIDEBAND RESPONSE ANALYZERS 

TV SIDEBAND RESPONSE 

FEATURES 
• Accurately measures overall transmitter 

frequency response without necessity for 
internal connections and with transmitter 
at normal power output 

• Visually separates and presents upper and 
lower sideband response 

• Provides immediate evaluation of trans
mitter tuning adjustments and their effect 
upon sidebands 

USES 
The sideband response analyzer is a device for measuring 
the overall "amplitude versus frequency" characteristic of 
a VHF television transmitter. In conjunction with an oscil
loscope it visually presents and separates both the upper 
and lower sideband response. Its primary use is for tuning 
the over-coupled broadband r-f circuits of television trans
mitters and measuring their amplitude response charac
teristic. Since it includes a video sweep oscillator, it can 
also be used in adjusting video amplifiers, modulators, etc. 

The type of analyzer required for a TV station is listed 
below: FOR VHF FOR UHF 

Type BW-5B Type BWU-5B 

• New high quality video sweep oscillator 

• Includes blanking which provides base line 
for measuring relative amplitudes 

• Marker with a dial calibrated in ¼ me 
intervals for frequencies above and below 
carrier frequency 

DESCRIPTION 
The BW-5B and BWU-5B Sideband Response Analyzers 
provide for the display, on a suitable oscilloscope, of the 
entire sideband frequency response capabilities of any 
TV transmitter including its sideband filter. Such visual 
presentation permits immediate evaluation of transmitter 
adjustment without laborious point-to-point curve plotting, 
and facilitates the adjustments by indicating the effec
tiveness of the adjustments as they are made. 

The BW-5B analyzer consists of video sweep generating 
circuits to provide transmitter modulation; calibrated 
marker circuits to develop a continuously variable fre
quency marker; synchronized receiver circuits to develop 
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Top-of-chassis view of the Sideband Response Analyzer, BW-5B. 

vertical deflection for the oscilloscope and to insure a 

narrow passband for a high definition sideband response 

presentation; sweep generating circuits, which include re

trace, blanking, and phasing facilities, to develop hori

zontal deflection for the oscilloscope; and power supply 

circuits all assembled on a recessed box chassis suitable 

for assembly in a relay rack. Operating controls for the 

unit are all mounted on the front panel which is held in 

position by two captive knurled screws at the top edge. 
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The panel can be swung down to give access to the in

terior for ease of maintenance. A three-contact connector 

on the panel provides connection to an oscilloscope. Other 

connections to the unit are made at the rear of the chassis. 

The necessary output cable, power cord, and connectors 

are all supplied with the equipment. 

The BWU-5B includes all the equipment furnished by the 

BW-5B and in addition has an r-f input section, Ml-34005, 

built on a 3½ -inch panel and chassis designed to mount in 

a standard 19-inch rack. The r-f unit with tubes in place, 

power cord, and output cable, are required to modify 

the BW-5B for operation on the UHF television channels. 

The BWU-5B also provides a special UHF Housing Unit, 

Directional Coupler, Ml-19396-1, and connectors. Except 

for the frequency ranges covered, the BW-5B and the 

BWU-5B equipments function similarly. 

Basically the analyzer, both BW-5B and BWU-5B, pro

vides modulation for the transmitter by mixing the output 

of a 130-mc fixed oscillator with the output of a sweep 

oscillator, which varies in frequency above and below 130 

me to the amount required (see block diagram). The mixer 

provides a video signal swept at twice power line fre

quency which is amplified and applied as modulation to 

the transmitter. The output voltage of this circuit is indi

cated on a push-to-read meter. 

_J 

Block diagram of BW-5B TV 
Sideband Response Analyzer 
showing method of operation. 
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The transmitter modulated output is sampled and mixed 
with the sweep oscillator output. Among the many sum 

and difference frequencies that occur in the output of the 

R-F Mixer, a constant frequency component will exist due 

to the combination of the instantaneous sweep frequency 

with one of the transmitter sideband frequencies. This 

component is selected by the fixed-tuned receiver and the 

output of the receiver is fed to an oscilloscope, the sweep 

of which is properly phased to agree with the sweep fre 

quency variations. The resultant pattern displays the trans

mitter sideband response over the range of modulation 

frequencies employed. 

Circuits are included that develop a marker pulse which 

can be adjusted to indicate the frequency at any point on 

the pattern by means of a calibrated dial and knob. 

Blanking is provided to eliminate pattern retrace but ca;-, 

be cut off by means of a panel mounted switch. Power 

supply circuits in the chassis provide heater and regulated 

plate voltages for the equipment. 

LOWER SIDE BAND 
RESPONSE 

CARRIER 

/ 

Typical response pattern of the BW-5B Sideband Analyzer, 
illustrating the wave shape of lower and upper sidebands. 

To provide maximum utility, a portable type oscilloscope is 

recommended for use with the analyzer. A 35-foot cable 

is supplied which allows the indicator to be readily moved 

to any vantage point within the limit of cable length . 

Other additional equipment necessary to make a complete 

installation, but not supplied except by separate order 

include, RG-11 U coaxial cable, Ml-83, and RG-8 / U co

axial cable, Ml-7 4 as required. In some installations a 

directional coupler, Ml -19396-1 and section of 31/a", 51.5-

ohm coaxial transmission line with l ½-inch hole for the 

directional coupler, Ml -19396-3, may be necessary. 

Operation on the UHF channels is made possible through 

the use of a wide-band frequency converter which changes 

BW-58 with door open and cover removed . 

the sampled output frequency of a UHF television trans

mitter to a channel 7 frequency, within the normal range 

of the BW-5B analyzer. The r-f input section which func

tions as this conventional superheterodyne converter has 

power switch, indicator lamps, and fuses mounted on a 

sub panel behind ,a cutout in the front door. Most of the 

operating controls are located behind this hinged door 

which may be opened when adjustments are required. 

DIRECTIONAL COUPLER ( M i-19396·0 OR CAPACITIVE PICK-UP UNIT (M1·19057·A) 

... ~ 
I ~:{F:- ----- - - -- ------- - ,-, ~r RF CABLE CABL E 7 1 OSCILLOSCOPE 

JI.. RG-8/U I I RCA T YPE 

II - - 7 105·125VAC (8 FE ET) ill CONNECTOR 1~=\7 
I 50-60,v POWER CABLE I UG·21B/ U I '. / I 

I ,1 TYPE N , 
I I - I I TE L EVISION_, 

I TRAN SMITTE~ (6P~1~~1~5R L_ 
I I 
I I 
I I 11 
f-----j Ii 
I VIDE O ";j: ~'.!.0.£.0_ C~B,ls.)) 

1 AMPLIF IER,,-
1 

R G-::ji/u --- OUTPUT CABt.E (35 FEET) 

L __ _ _j 
ITEM S SHOWN IN DOTTED LIN ES NOT FURNISHED WITH Ml-34000 
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SPECIFICATIONS 

Electrical Specifications 
R-F Input 

Frequency ....... . ...................... 55.25·83.25 me (channels 2 lo 6 ) 
175.25-211 .25 me (channels 7 to 13) 

Voltage .... 

Impedance 

. ......... ..... Less than .5V RMS direct for 14V carrier pip 

Less than l .0V RMS with 6 db R·F attenuator 
................. . ............... 51 ohms 

Outputs 
Receiver Signal 

Output Termination . . ... high impedance oscilloscope input 

Linearity ......................................... error referred to 14V carrie r pip 
Indicated Actual Response 
- 25 db - 24 db 
- 30 db - 28 db 
- 35 db - 33 db 

Noise Level. . . ..... ....... ......... greater than 50 db below 14V 

Receiver Gain Control Range .. . ....... 10 db 

Video Sweep 
Voltage.......... . ....... 0 to 2V peak.to-peak 

Frequency ............. 1(U>10 me sweep width continuously adjustable 

Center Frequency...... . ......... adjustable ± 2 me 

Sweep Rate .............................. ....................... Power line frequency 

Repetition Rate........ ..2 times power line frequ e ncy 

frequency Response .............. ±.5 db 70 KC to 5 me 

Distortion ...... ..... . 

Oscilloscope Sweep 
Open circuit voltage .. 
Frequency ............... . 
Wave Form ............... . 
Internal Impedance 
Phase Adjustment 

± 1.0 db 50 KC to 7 me 
.................... less than 3 % at 2V pp 

. .............. .4.5V pp 
. ........ same as power line 

. ........ same as power line 

...................... 12,000 ohms 
......... ± 70 ° 

Operating Conditions ....................... 5 °C to 45 °C ambient temperature 
0-95% relative humidity 

. .. 105-125 volts a -c Supply Voltage ...... . 

Supply Frequency ... . ....... 50-60 cycles 

Power Consumption .. .. . ......... ....... .... .... ..... .... ........... ............ ....... 200 watts 

Power Receptacle .. ................. 1" male motor-plug (power cord supplied ) 

Power Supply ......... . . .. ... ...... Internal (260 volts d-c regulated ) 

Tube Complement 
2-6J6 3- 6AS6 

2- 6485 

l-6AG7 

1- 5R4-G 

2- 6AU6 

1-6C4 
1- 6AS7-G 

l - 6SJ7 

1- OD3/VR150 

1- 12AT7 

2- 12AU7 

l - 6SQ6 

1- 6BA6 

2- 6AU6 

Additional Specifications for BWU-5B 
R-F INPUT UNIT, Ml-34005 

Input and Output Impedances ..... .. .......... ....... ....... ..... .. ................ 50 ohms 

Frequency Range ... 

Overall Bandwidth 

. ... .. 450 to 920 me (channels 14 to 83) 

...... .... .. .. ... .... ... ... ...... ... ... ....... .... . 20 megacycles 

Response . . ............... ...... ± 1 db within 10 me of center frequency 

±½ db within 5 me of center frequency 

Linearity ... .... . Within ± 1 db for input signals to the attenuator ranging 

from 0 .1 to 3.0 volts rms (Normal converter input is 1 volt with 

input of 2.0 volts rms lo the attenuator). 

Outpul ...... ........ 0 .3 volt rms across 50 ohm load with 2.0 volt rms input 
to attenuator (channel 7) 

Calibralor ................ Provides crystal-controlled , 84.75 me signal (image 

frequency of 175.25 me for BW-5B Sideband Analyzer) at 0.3 

volt into 50 ohm load. 

Power Supply .. .. ..... ... 105-125 volts, 50/ 60 cycles, single phase, 40 watts 

Tube Complement 
1-6AF4 

l - 6J4 

Dimensions .. 

Weight ..... . 

1-6X4 

1-OA2 

1- 6J6 

.19" wide, 3½" high, 7¾" deep 

.. 11 lbs. 

Mechanical Specifications 
Mounting - Re: ay Rack .. ......... 10½" high x 19" wide x 14½" deep 

Color ... 

Weight 

................. .. . ... .... ........ .. Dark umber gray (smooth) 

..... 58 lbs. 

Equipment Supplied 
BW-5B VHF TV Sideband Response Analyzer Equipment ....... ES-34010-B 

Including : 

1 Ml-34000-B Analyzer (tubes in place) 

Ml-19396-1 Directional Coupler 

Ml-19396-3 Transmission Line Section for mounting 
Ml-19396-1 Directional Coupler 

Ml-34011 Type "N" Connector 

Instruction Book 

6WU-5B UHF TV Sideband Response Analyzer Equipment .... ES-34009-B 

1 Ml-34000-B Type BW-5B Sideband Response Analyzer 

Ml -34005 R-F Input Section of the BWU-5B 

Ml-19396-1 Directional Coupler 

Ml-19396-2 UHF Housing 

1 Ml-34011 Type "N" Connector 

2 Instr uction Books 

BWU-5B R-F Input Section .... ........... . ......... ......................... ..... Ml -34005 

R-F Input Section complete with tubes in place, and 8-foot 

power cord with male plug connectors, output cable, 

one 6AH6 electron tube, coil assembly (for modifica

tion of BW-5B), and Instruction Book. 

Optional or Accessory Equipment 
Set of Spare Tubes (BW-5B) ............................ ..... . . ....... Ml-34012-B 

Set of Spare Tubes (UHF R-F Input Unit Only) ... . . .... .. .. Ml-34020 

Di rectional Coupler (BW-5B or BWU-5B) .... . ............ Ml -19396-1 

Coupling Unit (BW-5B) ............................ . . .. Ml -19057-A 

VHF Section for Mounting Ml-19396-1 Directional Coupler ... Ml-19396-3 

UHF Section for Mounting Ml -19396-1 Directional Coupler ... Ml-19396-2 

Type "N" Connector for Ml-19396-1.. ... Ml-34011 

VoltOhmyst ............ . . .......... .WV-98A 

Isolating Resistor for VoltOhmyst Probe ........... . 270K ohm, ½ watt, non 

inductive with lead on test end not longer than 3/a-inch 

R-f Sweep Signal Generator for 175 me (BWU-5B) 

UHF Signal Generator (for BWU-5B) 

........ WR-69B 

. .WR-86A 

Oscilloscope ..... .TO-524.AD or WO-91A 

wigfi
Stolen 2 Line Transparent
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USES 
The BW-4B Visual Sideband Demodulator is designed for 
use with Television Master Monitors to permit a visual 
quality observation of either monochrome or color signals 
delivered to the antenna of a VHF television transmitter. 
The picture information supplied by the instrument is 
equivalent to that which would be obtained from an ideal 

television receiver located remotely from the station. This 

signal is free from interference by the accompanying aural 
transmitter. 

The BW-4B provides the following information: (1) wave

form characteristics such as wave shape, percent sync, 

white compression, depth of mod ulation, resolution and 
transient response, envelope delay, and (2) a composite 

picture of the radiated TV signal to serve as a basis for 
checking compliance with EIA and FCC standards. 

A directional coupler, Ml-19396-1 B, designed to mount in 
a 31/e-inch transmission line, is included as part of the de

modulator equipment. This coupler samples the transmitter 

output and supplies the resultant signal to the converter 

unit. This coupler may be inserted into the transmission 

line at any of several points between the vestigial side
band filter and the antenna. If a filterp lexer is used, the 

directional coupler must be installed between the filter
plexer and the antenna. 

FEATURES 
• Monitor transmitter output any channel 

2 to 13 

• Directional coupler may be mounted any
where in transmission line 

• Complete sound rejection monitoring at 
any point 

• Remote operation of modulation base line 
reference 

• Insensitive to stray r-f fields 

• Affords accurate measurement of phase 
delay 

• Transient response comparable to ideal 
4.2 me filter 

DESCRIPT I ON 
The BW-4B demodulator is basically a superheterodyne 

receiver designed for vestigial sideband reception and in

cludes a crystal-controlled r-f to i-f frequency converter, 

a sound rejection circuit, a wing trap, four stages of i-f 

amplification, a video detector, a video amplifier, and 

a delay equalizer. The frequency conversion circuits are 

assembled on a small, separate chassis which is mounted 

on the main i-f and power supply chassis. 

The demodulator is provided with a very sharp notch type 

filter to remove sound from a video signal required for 

program monitoring when the r-f input signal to the de

modulator may have both signals present. A mechanical 

50/ 60 cycle chopper, which may be controlled from a 

remote location, is included as part of the i-f section. When 

this chopper is energized, it will apply a negative cut-off 

bias to tubes in the i-f section at a 50/60 cycle rate, and 

thereby provide a zero level base line on the monitor 

oscilloscope screen. The video output level is dependent 

on the level of the r-f input signal which should be ad

justed to produce a peak of sync level of video of two volts 

across a 75-ohm termination. A switchable six db pad is 

provided in the output circuit to reduce the output to one 

volt peak of sync. 
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The demodulator is compensated for its delay when used 

without the sound notch. When used with a program as a 

monitor, the delay introduced by the addition of the sound 

notch is reasonably corrected by the receiver delay equal-

izer which is normally used in the video circuit preceding 

the transmitter input to compensate for high frequency 

cut-off of the average color receiver. The Type BW-48 

equipment is used to monitor television channels, 2 to 13. 

SPECIFICATIONS 

Electrical Specifications 
Power .. .......................... 105• l 25 volts, 50 / 60 cycles, 200 walls 

Operating Conditions .. .... ......... . 5 ° C to 45 °C ambient temperature 
0•95 % relative hum idity 

R·F Input 
Frequency .. 

Voltage .. 

Impedance 

Outputs 

... 55.25•83.25 me (channels 2 lo 6) 

175.25.211.25 me (channe ls 7 to 13) 

..... ... ...... ..... le ss than .5V RMS direct for 14V carrier pip 

less than l .0V RMS with 6 db R·F attenuator 

.... 51 ohms 

Receiver Signal 
Output Termination ...................... high impedance oscilloscope input 

Linearity .. . .. error referred to 14V carrier pip 

Indicated Actual Response 

- 25 db - 24 db 
- 30 db - 28 db 
- 35 db - 33 db 

Noise level .......... greater than 50 db below 14V 

Receiver Gain Control Range ...... .. ..... ..... ________ l O db 

Video Sweep 

Voltage ..... ..... 0 to 2V peak•to•peak 

Frequency ................ 10.0.10 me sweep width continuously adjustable 

Center Frequency... .. .. . ..................................... Adjustable ± 2 me 

Sweep Rate .............. . ........... Power line frequency 

Repetition Rate 

Frequency Response .. 

Distortion 

Oscilloscope Sweep 

Open Circuit Voltage 

................ 2X power line freque ncy 

........... .............. ...... ± .5 db 70 KC to 5 me 
± 1.0 db 50 KC to 7 me 

..... ..... less than 3 % al 2V p.p. 

.. .................. 4 .5V p.p . 

Frequency ............. ...... ............. .... . . ... same as power line 

Wave Form ......... .. . 

Internal Impedance .. 

Phase Adjustment ..... 

R F IN AC IN IIIO EO 
OUT 

. ..... same as power line 

. ............. 12,000 ohms 

. .................. ± 70 ° 

Block diagram of BW-48 Demodulator. 

Tube Complement 
1-F, Video and Power Supply Unit : 

2- 6C4 

4- 6CB6 

l - 5R4-GY 

l - 6AK7 

1- 6485 

VHF Converter Unit : 

l - 6J6 

l - 6CB6 (Chon . 7-13 ) 

Mechanical Specifications 
Dimesions (overall ): 

l•F, Video and 

l - 1N64 

l - 6AS7 

l - OC3 

1- 6197 

l - 6AS6 

Power Supply Chassis ............... 19" wide , 14½" high , 10½ " deep 

VHF R-F Conve rters . ..... 9½" long, 4½" wide, 4½" high 

Directional Coupler ···--------------------------------·· 3 " long, 2" wide, 2" high 

VHF Coupler Housing (Ml -19396•3) .......... 12" long , unAanged lo fit 

3 '/s" 51.5 ohm VHF transmission line 

Weight 

Finish ... 

Equipment Supplied 

................ 58 lbs. 

....... Dark umber gray 

VHF Type BW•4B Visual Sideband Demodulator ... . Ml.34057 

Complete with tubes in place and including housing 

(Ml• 19396•3), Directional Coupler (Ml• l 9396. l B), 

Channel Frequency Crystal (Ml •34008-A) for opera!• 

ing channel specified in sales order and instruction 

book. 

Optional and Accessory Equipment 

Senior VoltOhmyst ....... . 

Plate Current Meter. 

Wideband Oscilloscope, Type TO•524AD 

Marker Generator 

Television Sweep Oscillator .... ... . 

Chopper Relay ................ . 

Complete Spare Tube Kit for BW-4B 

VHF Monitoring Diode .. 

WA•6A Color Signal Analyze r. 

WA-7C linearity Checker 

BW•5B Sideband Response Analyze r 

................ WV.98A 

. ...... Ml•21200•Cl 

.... Ml.26500.A 

...... .WR.99A 

. .. .WR•69A 

. ... M1·26567 

.... MI •340 l 4•A 

. ......... Ml•l905l•B 

. ....... ES.40950 

.. Ml -34017•B 

....... ES-34010·A 
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FEATURES 
• Monitor any channel 14 to 83 

• Directional coupler may be mounted any
where in transmission line 

• Complete sound rejection monitoring at 
any point 

• Remote operation of modulation base line 
reference 

USES 
The Visual Sideband Demodulator, Type BWU-4A, is de
signed for use with Television Master Monitors to permit 
a visual, quality observation of the signal delivered to 
the antenna by a UHF TV transmitter. The picture infor
mation supplied by the instrument is equivalent to that 
which would be obtained from an ideal television receiver 
located remotely from the station . This signal is free from 
interference by the accompanying aural transmitter. 

The BWU-4A provide the following information : (1 ) wave
form characteristics such as wave shape, percent sync, 
white compression, depth of modulation, resolution and 
transient response, and (2 ) a composite picture of the 
radiated TV signal to serve as a basis for checking com
pliance with EIA and FCC standards. 

• Switchable phase compensation for VSB 
reception 

• Insensitive to stray r-f fields 

• Diode monitoring with envelope detection 
using directional coupler 

• Facilitates a complete, continuous signal 
quality check 

DESCRIPTION 
The TV demodulator is basically a superheterodyne re
ce iver designed for vestigial sideband reception and in
cludes a crystal-controlled r-f to i-f frequency converter, 
a sound rejection circu it, four stages of i-f amplification, a 
video detector, and a video output stage. The frequency 
conversion circuits are assembled on a small, separate 
chassis which is mounted on the main i-f and power sup
ply chassis. 

A directional coupler, Ml-19396-1 , designed to mount in a 
31/e-inch transmission line, is included as part of the de
modulator equipment. This coupler samples the transmitter 
output and supplies the resultant signal to the converter 
unit. This coupler may be inserted into the transmission 
line at any of several points between the vestigial side-
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Block diagram of BWU-4A Demodulator. 

band filter and the antenna. By installing it in one of the 

feed lines between the diplexer and the antenna, mis

matches in the line being monitored will be readily evi

dent. With this installation, however, mismatches may not 

be detected in the second antenna feed line unless pro

vision is made for sampling the signal in this line also. 

Alternatively, the directional coupler may be inserted into 

the transmission line between the sideband filter and the 

diplexer. This location will not be as sensitive to antenna 

mismatch as the antenna feed line installation. If a filter

plexer is used, the directional coupler must be installed 

between the filterplexer and the antenna. Monitoring 

next to the antenna, however, places a more stringent 

requirement upon the sound rejection notch in the demod

ulator due to the presence of full sound carrier power in 

the transmission line. 

When tests are to be made of the video transmitter out

side of regular program periods, the aural transmitter 

may be shut down and the sound notch on the TV demod

ulator switched out of the circuit. This gives a wider ampli 

tude response and an improved high frequency phase 

characteristic. Such characteristics are useful in monitoring 

the transient response of the transmitter. 

Vestigial sideband transmission of television signals intro

duces a characteristic phase distortion into the detected 

video signal. Although not usually discernible during reg

ular program telecasting, this distortion will be clearly 

evidenced by leading whites and trailing smears when a 

test pattern is used. To correct this distortion, a phase 

compensating network which may be switched into the 

video output circuit is provided. This corrects the low 

frequency phase error of the demodulator. 
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A mechanical 50/ 60 cycle chopper, which may be con
trolled from a remote location, is included as part of the 
i-f section. When this chopper is energized, it will apply 
a negative cut-off bias to tubes in the i-f section at a 
50/ 60 cycle rate, and thereby provide a zero level base 

line on the monitor oscilloscope screen. 

The output signal from the TV demodulator includes syn
chronizing pulses and video from the transmitted signal, 
and is intended to be coupled to the master monito,r 

through a 75-ohm coaxial line. 

The envelope detector is used to enable observation of 

the overall response envelope of the television transmitter 

when the transmitter is being modulated by a video sweep 

generator. For this application, the lead from the direc

tional coupler, normally connected to the converter unit 

at the converter r-f input jack, is connected to the diode 

input jack. When the video output is connected to the 

vertical terminals of an oscilloscope the swept response of 

the transmitter may be observed. 

SPECIFICATIONS 

Performance Specifications 
R-F CONVERTER UNIT 

Frequency Range.......... . ................................................... Channels 14-83 

Input Required ..... . ... ........................ Approximately l to 2 volts r•f 

Output......... ..Video sound carrier i-f frequency, 25 me 
Sound carrier i-f frequency, 20.5 me 

Stability ... ............ Crystal frequency deviation less than ± 0.002% 

1-F AND VIDEO UNIT 

1-F Bandwidth .................. ................. - 1.5 db at 4 me with sound notch 
- 1.5 db at 5 me without sound notch 

Low Frequency Response ........ Less than 2% tilt to 60 cycle square wave 

Sound Rejection ................. More than 50 db to aural signal at ± 25 kc 
deviation from carrier frequency 

Transient Characteristics: 
Tested with 100 kc Square Wave, 

Anticipatory Undershoot ............. ................ ...... 18% of axis separation 

Rise Time .......................................... With sound notch .13 microseconds 
Without so und notch .09 microseconds 

Ringing Frequency ........................................... .4.5 me with sound notch 

Amplitude of First Positive Overshoot ............ 10% of axis separation 

Amplitude of First Negative Overshoot ............ 6% of axis separation 

Axis of Cutoff Transient ........... . Does not deviate more than - 10% 
or + 3% of axis separation 

Sensitivity ....................... Approximately 0 .05 volts input for 1.5 volts 
peak sync output across 75 ohms 

Output Voltage ......... Maximum 1.5 volts peak of sync across 75 ohms 
output impedance; sync negative 

ENVELOPE DETECTOR 

lnput ............ Maximum ava ilable (up to 5 volts). Input connector te rmi• 
noted by external pad. Transmitter to be modulated with video 
sweep signal. 

Output ....... . . .......... Varies with input (may be observed on any 
standard oscilloscope) 

Electrical Specifications 
Power Source 

Power Input 

D·C Output Voltages 

.. 105-125 volts a•c, 50 / 60 cycles, sing le phase 

............... 250 watts (3 amp. slo.blo fuse) 

.250 volts regulated; - 10 and - 3 volts 
unregulated 

Ambient Temperature ................. ............. ........................ - 15° C to 45 ° C 

Tube Complement 
1-F, Video and Power Supply Unit : 

2- 6C4 
4- 6CB6 
1- 5V4 
2- 6AK6 
l - 6AG7 

UHF Converter Unit : 
1- 6J6 
1- 6BQ7-A 

Mechanical Specifications 
l•F, Video and Power Supply Chassis : 

Dimensions .. . 
Weight . 

UHF R· F Converters (mounts on l•F, 
Video and Power Supply Chassis): 

1- 1N64 
l - 6AS7 
1- OC3 
1- 1N72 

l - 6CB6 
1- 1N72 

19" wide, 14" high , 9" deep 
. ... ........ ........ ..... ..... 30 lbs. 

Dimensions ........................................ 9½" long, 4½" wide, 4½" high 
Weight .............. ..... ...... ............. . ........................................... 2 lbs. 

Directional Coupler: 
Dimensions 
Weight . 

.............................. 311 long, 2 11 wide, 2" high 
. .............. 23/s lbs. 

UHF Coupler Housing (Ml .19362•2) ....... 6" long , flanged each end to 
fit 3 1/e" 50 ohm UHF transmission line 

Equipment Supplied 
UHF Demodulator, Type BWU-4A 
Including the following : 
1 1-F, Video, and Powe r Supply Chassis ..... 

UHF R·F Oscillator Converter. 
Directional Coupler .. 

........... ES-34007 

.Ml -34002 
. ...... Ml.34004 

. ... Ml -19396-1 
Housing ........ ...... . .......... ........... .............. ................. . .. Ml-19396-2 
Channel Frequency Crystal.. 
(*Supplied for specific operating channel) 
Cable Kit .................... .................. . 
Instruction Book ..... 

.............. Ml•34008·A * 

.Ml-34013 

. IB•36160 

Optional and Accessory Equipment 
Senior VoltOhmyst ...... . . ......... wv.98A 

Plate Current Meter.. . ............... ............... Ml •21200.Cl 

Wideband Oscilloscope TO•524AD...... ......... . .......... Ml•26500-A 

Marker Generator ............. . . ........ .WR.99A 
Te levision Sweep Oscilla tor .... WR.69A 

Chopper Relay .............. ............. ........ ......................... .......... Ml -26567 

Complete Spare Tube Kit for BWU•4A ................. ................... Ml•34015 

UHF Monitoring Diode ............................................... ... ....... ..... Ml-19364 
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FEATURES 

• Requires no external power supply 
• Requires no maintenance or periodic ad

justment 
• Will fit either 31/s" or H's" line without 

changes in unit 
• Input circuit compensated for uniform r-f 

pickup over the 12 VHF channels 

USES 

The Monitoring Diode, Type Ml-19051 -B, is a completely 

self-contained unit designed for mounting on the r-f trans

mission line between the output of the visual TV transmitter 

and the sideband filter. The video output of the Monitoring 

Diode when fed to a master monitor, or equivalent unit, 

will permit observation of the picture delivered by the TV 

transmitter. The diode unit has excellent frequency and 

linearity response and is designed for use on TV channels 

2 to 13 . 

DESCRIPTION 

Ml -19051-B consists of a double section diode whose 

cathodes are capacity coupled by a probe to the trans

mission line inne r conductor. The plates are connected 

through a load res istor network to the 75-ohm output 

circuit. The output network provides a 75-ohm output im

pedance to match coaxial cable impedance and provides 

optimum performance in color TV systems. Filament voltage 

for the diode is supplied by a self-contained transformer 

which requires 115 volts a-c supply. The unit is designed 

for 31/e" and l %" transmission line. 

SPECIFICATIONS 
Freque ncy Rang e ................................ . 

Output Impedance ... . 

......... Channels 2.13 inclusive 

..... .70 ohms 

Output Voltage .................. .75 v.- 1.0 v. (adjustabl e by varying pickup) 

Dime nsions (ove ra ll ) .............................. 71/,6' lo ng , 31/s" wide, 31/i6' high 

Weight........... . ................................................ 3 lbs. approximate 

Tube Comple me nt, 1 RCA 6AL5 ....... Diode Re ctifi e r 

Stock Ide ntification ............................................................ Ml -19051 -8 

FEATURES 

• Permits CRO display of Modulation en
velope in conjunction with video sweep 
input to the transmitter in L position 

• Input circuit compensated for uniform r-f 
pickup over all UHF channels 

• Automatically energized whenever moni
toring equipment is in operation 

USES 
The UHF Monitoring Diode, Ml-19364, is designed for 

mounting at any point on the visual transmission line 

between the transmitter and the filterplexer. The video 

output of the unit when fed to the master monitor or 

equivalent unit will permit observation of the picture 

delivered by the TV transmitter. It is designed for use on 

UHF channels 14-83. 

DESCRIPTION 
The Ml-19364 UHF Monitoring Diode consists of a triode 

serving as a diode whose cathodes are capacity coupled 

by a probe to the transmission line inner conductor. The 

plates are connected through a load resistor to the 75-ohm 

output circuit. Filament voltage for the triode is sup

plied from a 115-volt a-c supply. A directional coupler, 

is required for use with the diode, and RG-11 / U cable 

is run to the control console, where it can be located in 

any position on the console. The unit is designed together 

with its coupler for mounting on 31/e-inch or 61/e-inch 

coaxial transmission line . 

SPECIFICATIONS 
Freque ncy Range .... 
Output Impedance 
Output Voltage .................. . 
Tube Complement, 1- 5675 
Dime nsions (overall ) ... ........ . 
Weight ........... ... .................. . 
Stock Identification ...... . 

ACCESSORY EQUIPMENT 

. .......................................... Channe ls 14-83 
............ .75 ohms 

. .................... .... 1 volt peak-to-peak 

...................................... Pe ncil triode 
. .... 6 ¼ " long, 3 " wid e, 2 ½ " high 

. .......... 3 lbs. app roximate 
. ... Ml.19364 

Directional Coupler for 31/s" Tran smission Lin e 51.5 ohm .. Ml.27379 
Directional Coupler for 61/s" Transmission Lin e 75 ohm ........... Ml -27382 
Directional Coupler for 3 1/s" Unive rsal 

Transmission Line 50 ohm . ............... .... . ........... Ml -27385 
Directional Coupler for 6 1/s " Unive rsal 

Transmission Line 75 ohm ............ .................................. . ....... Ml•27387 
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FEATURES 

• Combines dummy TV antenna and r-f 
power-measurement functions 

• Easily installed-occupies little space 

• Power indications given directly in watts 

• Meets FCC standards 

• Wide choice of ratings (300 w, to 50 kw) 
at any VHF or UHF frequency 

USES 
The R-F Loads and Wattmeters are designed for use in 
measuring the power output of the aural and visual sections 
of television transmitters. The load properly terminates the 
output of either the visual or aural transmitter and gives a 
measurement of the average r-f power as required by FCC 
standards. It is also used as a dummy antenna for trans
mitter tuning. A choice of ratings is available for any fre
quency between 54 me and 890 me end for any power level. 

DESCRIPTION 
The RCA Series of R-F Loads and Wattmeters consists of a 
resistor element for terminating a transmission line in it~ 
characteristic impedance, and a current indicating meter 
for measuring power dissipated. The power dissipating sec
tion consists of a resistor unit immersed in a coolant liquid, 
which is cooled by air in the low power units, by tap water 
in the med ium power units, and by forced water in high 
power loads. In order to prevent excessive use of tap water 
during the time the r-f power is at a low level, a water 
saver is used in most cases. This consists of a thermo
statically controlled solenoid valve which allows the water 
to flow only when needed. 

The power measuring section consists of a short length of 
transmission line (Thruline), a meter, and a wattmeter 

Ml-19193-L/ H R-F load and Wattmeter (see p . 4 for Specifications) 

element. A socket is provided on the side of the transmis
sion-line-coupling section to accommodate a calibrated 
wattmeter element, which, when coupled to the transmission 
line, develops a d-c current approximately prc,portional to 
the forward wave voltage across the loa<:I resistor. This 
current is supplied to a remote meter calibrated to indicate 
directly the power dissipated in the load. 

The wattmeter element is a reflectometer which consists of 
a coupling loop, a crystal detector, and a filter network. 
The wattmeter element may be rotated 180° in the trans
mission line housing. This permits it to indicate the incident 
power to the load, or the reflected power from the load. 
The Ml-19198-A and Ml-19024-A models differ in important 
respects from the above, and are described hereafter. 

R-F Loads and Wattmeters for TV Transmitters 

Ml Number Frequency Ave. Power Usable Range Input Imped .* Type of Cooling 
19196-L/H Ch. 2-13 1200 W VHF 0 to 1200 W 50/ 51.5 ohms Natural Air Convection 
19197 Ch. 14-83 1200 W UHF 0 to 1200 W 50 ohms Natural Air Convection 
19024-A Ch. 2-13 3 KW VHF 1.0 to 5 KW 50/ 51.5 ohms Tap Water (l GPM) 
27396 Ch. 2-13 7.5 KW VHF 1.0 to 7.5 KW 50/ 51.5 ohms Tap Water (4 GPM) 
19198-A2 Ch . 14-83 25 KW UHF 0.1 to 25 KW 50 ohms Tap Water (5.5 GPM) 
19193-L/ H Ch. 2-13 25 KW VHF 0 to 25 KW 50/ 51.5 ohms Water & Pumped Coolant (l 0 GPM) 
19191-L/ H Ch. 2-13 50 KW VHF 0 to 50 KW 50/ 51 .5 ohms Water & Pumped Coolant (20 GPM) 

• Specify 50 or 51.5 ohms impedance as required for channels 2-13. 
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The Ml-19196-L/ H is a natural air-convection-cooled portable unit, which 
may be connected to either the transmitter output, the sideband filter 

output, or either output of the diplexer. 

Ml-19196-L/H 
The RCA 300/ 1200-Watt R-F Load and Wattmeter (2 kw 

peak picture power) is an air-cooled, termination type 

unit for operation in either the 54 to l 08 me (Ml-19196-L) 

or 108 to 216 me (Ml-19196-H) frequency range. It is 

equipped with unflanged fitting for 31/s"-50/ 51.5 ohm line 

and is designed for use with TT-500A/ B and TT-2AL/ AH 

RCA VHF transmitters. The equipment's power dissipating 

section consists of the load resistor and a liquid coolant 

which are contained in a finned radiator structure. The 

pov.<er measuring section consists of a short length of trans

mission line (Thruline), a meter, and two wattmeter elements 

which provide 0 to 375-watt or 0 to 1500-watt full-scale 

meter deflection . Connection between the power measur

ing section and the power dissipating section is made by 

means of an inner conductor connector and a straight 

coupling. 

Equipment Supplied 
l R-F Load Assembly, l Straight Coupling , I Inner Conductor Connector, 

2 Hose Clamps, 1 Thruline Section, l Meter Asse mbly, and 2 Watt• 
meter Elements .......................... . .......................... Ml-19196-l / H 

Accessory Equipment 
Adapter, Inner for Ml -27912.............. . .. Ml -27912-10 
Adapter, Inner for Ml -19313 Coaxial line .. . ........ Ml-19313-10 
Coupling, Straight ............... ..... .............. .. ... . ... Ml-19113-8 
Reducer, 31/a" to JS/a" Coaxial line ............... .............. Ml -19112-7 

The low-power UHF Ml-19197 Load and Wattmeter shown above is the 
companion unit to the Ml-19196 VHF equipment which it resembles 

in appearance and operation . 

Ml-19197 
The RCA 1200-Watt R-F Load and Wattmeter (2 kw peak 

picture power) is similar to the Ml-19196 VHF Equipment, 

but designed for operation in the 470 to 890 me UHF fre

quency range. It is equipped with flanged fitting for 

31/s"-50 ohm line, and is specified for use with RCA's 

type TTU-1 B UHF transmitter. 

The Ml-19197, in addition to functioning as a load, serves 

as the reject load resistor on the RCA Ml-19086 Filter

plexer. In this application, the inner conductor of the 

transmission line coupling is surrounded by a specially 

made sleeve, the coupling forming a matching section 

which will give a VSWR of 1.02 or better for the operating 

channel. 

Equipment Supplied 
R-F load, 1 Meter, I Wattmeter Element (0-1500 walls), and l Watt-

meter Element (0-150 walls) ............................................. Ml -19197 

Accessory Equipment 
Reducer, 50 ahm 31/a" ta Type t:-1 •• ••••.••••••• .•••••.• 
Adapter, Type N to Type HN ...................... ...... . 
Connector (anchor insulation ) .. 
Adapter, EIA to Unive rsal female . 
Adapter, EIA lo Universal male 

. ...... Ml-19089-17 
... Ml-19089-19 

.. .. .... Ml -19089-10 
......... Ml -27791-31 

... Ml -27791 -32 

Ml-19024-A 
The RCA 3-KW R-F Load and Wattmeter (5 kw peak visual 

power) is designed for use with VHF transmitters with up 

to 5 kw picture ratings. It is a termination type unit sup

plied for operation in th~ 54 to 216 me frequency range . 

Channel frequency must be included in ordering informa

tion since the equipment is calibrated and adjusted at the 

factory for a particular channel. The unit may be con

nected to either the transmitter output, the sideband filter 

output, or either diplexer output. The power dissipating sec

tion consists of the load resistor, an intermediate coolant, 

a heat exchanger, and a flexible RG-19 / U cable which 

fits a 1 %"-51.5 ohm transmission line. The unit is cooled 

with tap water which enters and leaves the top of the unit 

through special ½" I.P.S. union connections. The unit is 

designed for wall or rack mounting. 

Equipment Supplied 
R-F load Assembly, 1 Wallmeler, and 1 Cable, 

10 feet long .............. . .............. Ml -19024-A 

Accessory Equipment 
Reducer, 3 1/a" to 15/a" Coaxial line ............................ ........... Ml -19112-7 

wigfi
Stolen 2 Line Transparent
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Ml-27396 
The RCA 7.5-KW R-F Load and Wattmeter (10 kw peak 
visual power) is a water-cooled, termination type unit 
for the 54 to 216 me frequency range. A special film re
sister, arrenged as the center conductor of a tapered 
coaxial line to give an almost reflectionless termination, 
is used as the load resistance. This fixed or portable floor
mounting unit is equipped with unflanged fitting for 
31/a"- 50/ 51.5 ohm line. It is designed for use with the 
RCA type TT-l0AL/ AH VHF transmitter. 

The Ml-27396 Equipment employs water instead of air to 
cool the intermediate coolant, which has been chosen for 
chemical inactivity to prevent damage to the resistor. The 
cooling coil is a double helix of finned copper tubing which 
circulates water between the inner and outer helix. A 
water saver valve is provided to min imize water flow. It 
is controlled by an automatic thermoswitch so that water 
flows only when the intermediate coolant temperature 
reaches a certain maximum limit. 

Equipment Supplied 
1 R-F Load Assembly, 1 Transport, 1 Straight Coupling, 2 Hose Clamps, 

1 Inner Conductor Assembly, 1 Thruline Section, 1 Meter Assembly, 
1 Woter Saver Volve, and I Wattmete r Element ................ Ml -27396 

Accessory Equipment 
Adopte r, Inner for Ml -27912 ............................. ..................... Ml -2791 2-10 
Adapter, Inner for Ml-19313 Transmission Line .............. .. ...... Ml -19313-10 
Coupling, Straight ...... ........................ .............................. ........ Ml-19113-8 

l 
The Ml-27396 7 .5-kw VHF load is mounted on a wheeled truck 

to aid in changing connections. 

Ml-19198-A2 
The RCA 15/ 25-KW R-F Load (40 kw peak visual power) 
is a termination type unit for operation in the 470 to 
890 me UHF frequency range. It is recommended for use 
with the RCA type TTU-12A and TTU-25B transmitters. 
Unit may be connected to either the transmitter out
puts, or the output of the filterplexer. The unit is equipped 
with a 31/s"-50 ohm flanged fitting and thermoswitch. 

The Ml-19198-A2 UHF high power load operates on the "direct-power
dissipation" principle rather than the liquid-cooled load resistor. 

Shown with the load is R-F Wattmeter (0-15 kw), Ml-27350. 

The load utilizes a column of tap water for power dissipa
tion rather than a liquid cooled load resistor. The input of 
the load consists of a polyethylene transformer section 
to provide a correct impedance match to the connecting 
line. The opposite end of the line is short circuited and 
contains the input and output water connections. The water 
flows through the inner conductor and enters the space 
between the inner and outer conductor through small 
perforations in the inner conductor adjacent to the trans
former section. The water flow then continues to the output 
drain connection . Broadband wa ttmeters with scale ranges 
of 0 to 15 kw or 0 to 25 kw can be provided as accessory 
equipme nt with a Thruline unit and Wattmeter element 
which allows direct incident power readings, or with a 
180° turn , a reading of the reflected power. 

Equipment Supplied 
1 15 / 25 kw R-F Load Assembly .. . ....... Ml -19198-A2 

Accessory Equipment 
Connector (anchor insulator). .... ......... . ...... ...... .... Ml-19089-10 
Thruline R-F Wattmeter (0-15 kw)..... . ........................... Ml-27350 
Thruline R-F Wattmete r (0·25 kw). . ... Ml-27363 
Adapter, to Unive rsal female ....... ........................................... MJ .27791 -31 
Adapter, to Universal ma le ..... ... .. ............................ ............... Ml -27791 -32 
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Ml-19193-L/H 
The unit is illustrated on page 1. 

The RCA 25-KW R-F Load and Wattmeter (40 kw peak 

visual power) is also a water-cooled termination type unit 

for operation in the 54 to 108 me (Ml-19193-L) or 108 to 

216 me (Ml-19193-H) frequency range. It is equipped with 

31/e"- 50/ 51 .5 ohm unfla nged fitting and designed for 

use with RCA type TT-25-AL/ AH or TT-25-BL/ BH VHF 

transmitters. 

The power dissipating sections consist of the load resistor, 

an intermediate coolant, a heat exchanger (cooling coil ) 

and a motor-driven pump assembly which are mounted 

on a wheeled truck. Two upright steel cylinders, joined at 

top through a conduit, and at bottom through a motor

driven centrifugal pump, house the load resistor, coolant 

and cooling coil. Cooling water is forced through the helix 

system as in the Ml-19199 model. A 115/230 volt a-c 

motor with a self-contained thermal overload switch drives 

the circulating pump. The Ml-19193, -L and -H loads are 

equipped with 60 cps motors. 

Equipment Supplied 
1 Heat Exchanger, 1 R-F Load Unit Assembly, 1 Co upling , 1 Thruline Sec

tion, 1 Meter Assembly and 1 Wattmeter ElemenL .... Ml -19193-L/ H 

Accessory Equipment 
Adapter, Inner for Ml-27912 ...... . . ..... Ml -27912-10 
Adapter, Inner for Ml-19313 Coaxial Line .. . ........ Ml -19313-10 

Coupling, Straight ....................................... . ............. Ml -19113-8 

Ml-19191-L/H 

The RCA 50-KW R-F Load and Wattmeter (84 kw peak 

visual power) for VHF transmitters is supplied for opera

tion in either the 54 to 108 me (Ml-19191-L/ AL) or 108 to 

216 me (Ml-19191-H/ AH) frequency range. It has a 61/e" 

flanged 50/ 51.5 ohm fitti ng and is designed for use with 

the RCA type TT-50-AH transmitter. 

This forced water cooled unit is almost identical to the 

Ml-19193 model. The power measuring section consists of 

a short length of transmission line (Thruline), a meter, 

and a wattmeter element which reads average and not 

peak power values. The a-c motor used to drive the cir

culc;iting pump is supplied for either 60 or 50 cps opera

tion. The entire equipment is mounted on a wheeled truck, 

and is similar in appearance to the Ml-19193 unit. 

Equipment Supplied 
1 Heat Exchanger, 1 R-F Load Unit Assembly, 1 Coupling, 1 Thruline Sec

tion , 1 Meter Assembly, 1 Wattmeter Ele ment, 2 Hoses .. .. Ml -19191-L/ H 

Accessory Equipment 
Coupling, St raig ht .. ........... ................... ................................ ... Ml -1931 J.-7 

Reducer, 6 1/a" to 31/ a" for Ml -19113 Transmission Line ... ..... Ml-19314-13 

Adapter, Inner for Ml.27912 .................................................... Ml-27912-10 

Adapter, Inner for Ml -19313 Transmission line ..................... Ml -19313-10 

Reducer, 6 1/a" to 3 1/a" for Ml -19313 Transmission line ........ Ml-19313-13 

SPECIFICATIONS 

Electrical Specifications 
Ml-19196-L/H Ml -19197 Ml -27396 Ml-19193.L/ H Ml -191 91 -L/ H Ml-19024-A Ml•19198.A2 

J.70 to 890 me Frequency Range .... 54 to 108 me 470 to &90 me 54 to 216 me 54 to 108 me 54 to 108 me 5', to 216 me 

108 to 216 me 108 to 216 me 108 to 216 me 

Power Rating (Ave.) 1200 watts 
(5000 ft. max . elev.) 

R-F Input Impedance 50 / 51.5 ohms 

A•c Power Input ..... . 

Power Consumption 

Ambient Air Temp.: 
Maximum ............ 45 ° C 
Minimum .......... .... 15° C 

Mechanical Specifications 
Mounting ................ Horizontal 

Coolant Capacity .... 1.7 gallons 

Water Required ...... None (air 
cooled ) 

Water Connections .. None 

Weight ................... . 48 lbs. 

Dimensions, Overall: 
Length ............ .... 32'.i(/' 
Width .................. 6 3/a" 
Height ............ ...... 1 0¾" 

1200 watts 

50 ohms 

45° C 
15° C 

Horizontal 

1.7 gallons 

None {air 
cooled ) 

None 

48 lbs. 

365/a" 
6 3/a" 
10¾" 

7 .5 kilowatts 

50 / 51.5 ohms 

45 ° C 
15° C 

Floor (fixed or 
portable) 

4 gallons 

4 gpm (30 ° C 
max.) 

½ 11 hose 

175 lbs. 

24" 
20" 
465/a" 

. . 
. . 

25 kilowatts 

50 / 51.5 ohms 

115/ 230 volts, 
50/ 60 cycles, 
single phase 

1.125 kw 

45 ° C 
15 ° C 

Floor (fixed or 
portable) 

15 gallons 

10 gpm (30 ° C 
max .) 

Inlet ¾" std. 
pipe 

Outlet 1¼" std. 
pipe 

750 lbs. 

42½" 
20½" 
571/a" 

50 kilowatts 

50 / 51.5 ohms 

115/ 230 volts, 
50/ 60 cycles, 
single phase 

1.125 kw 

45 ° C 
15° C 

Floor (fixed or 
portable) 

26 gallons 

20 gpm (30 ° C 
max.) 

1¼ " hose 

1000 lbs. 

45 5/a" 
245/a" 
64" 

3 kw 25 kw 

51.5 ohms 50 ohms 

None (tap water None (tap water 
cooled) cooled) 

J.5 ° C J.5 ° C 
15° C 15° C 

Vertical surface 

2 gallons 

1 gpm (30 ° C 
max.) 

½" std . pipe 

46 lbs. 

5" dia . 
33 ½ " 

Horizontal, water 

output up 

None 

1.5 to 5.5 gpm 
(40 ° C max.) 

Input ¾" O.D. 
Output 11/a" O .D. 

50 lbs. 

89~/' 
5¾" dia . 

. : ' :· . . . . . ., . 

'• 11 , r ~ , • • ,. 
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5-12 
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7 
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8 

10 
11 
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12 

13-14 
15-16 
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18 

19-20 
21-22 
21-22 

22 
23-24 
25-26 
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29-30 
29-30 

30 
30 

31-32 
32 
32 

33-34 
34 
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37 
38 
39 
40 
41 
41 
42 
42 
43 
44 
44 
44 
44 
44 
45 
45 
45 
45 
46 
46 

T yJJe Number 

WM-71A 
WA-28A 
B1-llA 

WA-IE 
WA-6A 
WA-6A 

WA-7C 
WA-8A 
WA-9A 

TO-I 
TO-I 

TO-524AD 
TO-500 
P-5000F 
WO-88A 
WG-300B 
WO-91A 

WR-46A 
WR-618 
WR.69A 
WR-70A 
WR-86A 
WG-298A 
WR-99A 
WG-295G 
WV-878 
WV-98A 
WV-77C 
WG-301A 
WG-289 
WG-206 
LV-10 

LM-1 

D escriJJtion ML N umber 

TYPICAL TEST SETUPS 
Rccomment.l ed Test a nd Measuring Equipm ent for AM, FM, and TV Stations 
Audi o Test Facilities for Broadcastin g Systems 
Table of Audio Test and Measurin g Equipment 
Test Facilities for Televi sion Systems 
TV Studio T est Equipment 
TV Transmitter Test Equipment 
Tal,le of Stuclio TV Test and Measuring Ec1uip111ent 
Table of Vicleo Transmitter Test and Measurement Equi11111cnt 
Table of Color TV Transmiucr Input and Monitoring Equipment 

AUDIO TEST EQUIPMENT 
Distortio11 and Noise Meter............. .... ... ................ ........... ........................... .... .. Ml-30071-A 
Audio Push-Buuon Oscillator....... .. .. ...... .......... ...... ... ......... .. ... .. ...... ... ........... .... Ml-30028.A 
Transmiss ion Measuring Set... .. .............. .. .... .. .... .. ... .. ... .. ... .. ....... ..... .... .. ... .. ..... .. MI-11350 
Plate Current Meter.. ....... .......... .................. ............ ... ..... .............. ...... ..... .. .... ... ... Ml-21200-Cl 

VIDEO TEST EQUIPMENT 
Color Bar Generator... .............. ............. .. ..... .. ........... ..... ..... ......... ... .... .... ...... .. ... . Ml-34001-F 
Color Signal Analyzer (complete with case).............. .. .......... ...... .. .. .... ....... . ES-40950 
Color Signal Analyzer (l ess case). .. ....... ... .. .. .... .. .. ............ ........... .. ... ...... .. ....... Ml-34016-A 
Cabinet for hou sing WA-6A .......... ...... ... ... ........ .... ........ ... .......... ..... ......... .. .. .. .. . Ml-26720-9 
Linearity Checker ... ... .......... ............. ....... .... ........ .. ........... .... ...... .. .......... ..... .. .. .. .. Ml-3401 7-B 
Color Stripe Generator... ...... .. ..... ......... .. ........... ..... .... ............ ... ... .. .. ... .. .. .... ........ Ml-40214 
Calibration Pulse Generator ... ... .. .... .. ... ... .. ... .. .. .. ......... ... ... ... .... .. .. ... ........ .... .... .. Ml-26070 

OSCILLOSCOPES 
Television Oscilloscope .. ... .. ..... .... .. ... .. .. ..... ... ... ..... .. .... .... ... ... ..... ..... ... .. ...... .. .... .. 
Television Oscilloscope (less slide mounting ) .... .... .... ...... ........... ....... .. ..... . 
Set of Slides for rack or ,·onsole mounting TO-1.. ...... .. .. .......... .... .. ......... .. . 
Oscilloscope Case for TO-1 .......... .. ...... ... ....... .... .... ...................... .... .. ... ..... .. .... .. 
Television Oscilloscope ... ... .... ..... .. ... ........ .. .... .. .. .. .. .. ... ................. .... .... ...... ...... .. 
Scope-mobile ...... ...... ........... ........ ..... .... ... ....... .............. .... ...... ... ........ ... .. .. .. ....... .... . 
High Impedance Probe 
5-lnch Cathod e-Ray Oscilloscope 
Direct / Low Capacitance Probe 
5-lnch Cathode-Ray Oscilloscope 

GENERATORS AND METERS 
Video Dot / Crosshatch Generator 
Servi ce Color-Bar Generator 
TV / FM Sweep Generator 
RF / IF / VF Marker Aclder 
UHF Sweep Generator 
UHF Demodulator 
Crystal-Calibrated Marker Generator 
Vicleo Multimarker 
Master VoltObmyst 
Senior VoltOhmyst 
Junior VoltOhmyst 
Crystal Diocle Probe 
High.Voltage VoltOhymst Probe 
Multiplier Resistor for VoltOhm yst l'rohc 
Vacuum Tube Voltmeter 

ES-40903 
Ml-26800-A 
Ml-26891 
Ml-26890 
Ml-26500-A 
Ml-26501 

30 KV DC Probe... .......... ... .... ........ ... ... .. .... .... ............. .... .... ... .. .. ...... .... .. ...... ....... ... Ml-30403 
1500-Volt AC Adaptor.. ......... ..... .. .. .. ... ..... .... .. .. ...... ... ..... ....... .... .... .... ................. .. Ml-30404 
Adaptor Type N, Probe to Coaxial Cable........ .... .... .. ......... ..... .. .... .... .... .. ... ... Ml-30402 
Test Meter 
Hi gh Voltage Probe for DC Measurements........ ..... .. ... .. ... ... .. ... ......... .. .. ...... Ml-30401 
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47-48 WT-l00A 
49-50 WT-ll0A 

50 WG-337A 

50 WG-338A 
50 WG-339A 

51-52 B\V-7A 
52 
52 ll0 

53-54 WX-2D 
54 121 

D escriJJlion 

GENERATORS AND METERS (Con't) 

E lectron-T ube MicroMhoMeler 
A utomat ic Electron-Tube Tesle r 
Tube Socket Adapter Set (for testin g lllbes with small 4-pin, 5-pi n 

ancl 6-pin bases, and small and medium 7-pin bases) 

Tube Socket Adapter (for testin g 7-Lead In-Line Subminialure T ubes) 

Tube Socket Adapter (for testin g 8-Lead Circular Subm inialure Tubes) 

FIELD INTENSITY METERS 

Ml N umber 

Field Intensity Meler and Test Set.. ... .. ..... ... .. .. .. ........... .. .. ...... ...... .... ...... .. .. Ml-19384 

1 MA Esterl ine-Angus Recorder 
Mobile Recording Drive Assembly 
Field Intensity Meter. .. ................. ........... ..... ... .... ...... .... .... ....... ............. ........ ...... Ml-30002-D 

Recording Amplifier 

FREQUENCY & MODULATION MONITORS 

55-56 BW-llA AM Type Icrequ ency Mo nit or... ..... ... .. ..... .. .. ...... .. ..... ............. ...... .... .. ... ... ....... .. ES-34042 

55-56 B \V-llAT TV T ype Frequency Mo nito r.......... .. .. .. .... ........... .. .. ....... ... .. .. ..... ...... ... ....... ...... ES-34040-A 

56 Remote Meter ... ..... .... .. ............. .......... ... ....... .................... .. ................................... Ml-93688 

56 Spare Tube Kit for BW-llA / llAT. ... .. ..... .... .. ... ....... ..... .... .... ........... ....... . Ml-8295 

57-58 
59-60 

61-64 
61-64 

64 
64 
64 
64 
64 
64 
64 

65-66 
66 
66 

67-69 
69 
70 
70 
70 
70 
70 
70 

71 
72 
72 
72 
73 
73 
73 
73 
74 
74 

335-ER 
GR1184-A 

BW-5A 
BWU-5A 

"N" 

BW-4B 

BWU-4A 

Frequency and Mod ulation Monitor 

Television Stati on Monitor 

SIDEBAND RESPONSE ANALYZERS 
VHF Sid eband Response Analyzer .... . ....................... .... ............... ... ... .. . 

UHF Sid eband Respon se Analyzer ....................... .. 

Set of Spare Tubes for BW-5A .... ..... ... .. .. ..... ...... ..... .... ...... ... .......... . 

Set of Spa re Tubes for R-F In put U nit onl y ..... ........... .................... ... .. . 

Directional Co upler ( B\V-5A or BWU-5A) .. . ....... ...... ... . 

Coupling U nit (BW-5A ) ................ ...... . ...... .. .... ......... .................. . 

VHF Line Section fo r Mounting Ml-19396-1 Direclio rrnl Co upl er ... .. . 

UHF L ine Section for Mo untin g Ml-19396-1 Direelional Co uµl er .... .. .. 

R-F Co nnector for Ml-19396-1 Co upl er .. .. .... ......... .. .. ... .. . ..... ............ .... ...... .. 

DEMODULATORS 
VHF Vi sual Sideba nd Dem od ulator ...... ............... .. .. ... ... ... ...... ..... ... ..... .. ...... .. 

Chopper Relay .... ...... ...... .. .. .. ............ .. ............. ....... .... .. ... .... .... ...... ......... ............ . 

Com plete Spa re Tube Kit for BW-4B ..... .. ..... ... ....... .. .. ..................... .. .. ...... .. . . 

UHF Visual Sideba nd Demodulator.. .. . . ..... ...... ......... .... . 

Complete Spare Tube Kit for B\VU4A .... .. ................... .. ... ...... .. ........ .... ...... .. 

VHF Mo nitorin g Diod e ............ .. .... ... ... .... .... .... ... .. ...... .................. ...... .. ........... . 

UHF Morriloring Diod e ...... ....... ........... .. .. .......... .. .................... .......... ............... .. . 

Direct ional Co upler for 31/i/'-51.5 Ohm Line .............. ........ ... ........ . 

Directional Co upler for 6¼"-75 Ohm Linc.... . . .. ..... ................ ....... . 

Directional Coupler for 3¼ " U ni versal Lin e .. .. 

Directional Co upl er for 6¼ " U ni versal Line. 

R-F LOADS AND WATTMETERS 
General Description 
VHF 1200-\Va tt R-F Load a nd Wa umetcr ...... .. ....... . 

UHF 1200-\Vall R-lc Load and Waumclcr ........... ..... .. . 

VHF 3-KW R-F Loatl a nd Wau111 eter ....... .. .. . 

VH F 7.5-KW R-F Load and Wa umeter .............. ...... ...... ........ . 

UHF 15 / 25-KW R-F Load .................... ....... .... .. . .. ............. . 

Thruline R-F \Vanmeter (0-15 KW) ........ .. ........ .... .... .. ........... ... ........ ......... .. 

Thruline R-F Waumeter (0-25 KW) ...... . 

VHF 25-KW R-F Load and Waumeler 
VHF 50-KW R-F Load and Waumeter .... 

ES-34010-B 
ES-34009-B 
Ml-34012-B 
Ml-34020 
Ml-19396-1 
Ml-1 90:i7-A 
MI-19396-3 
Ml -19396-2 
Ml-34011 

MI-34057 
Ml-26567 
Ml-34014-A 
ES-34007 
MJ-34015 
MI-19051-B 
Ml-19364 
Ml-27379 
Ml-27382 
Ml -27385 
MI-27387 

MJ-19196-L / H 
MI-19197 
Ml-19024-A 
MI-27396 
Ml-19198-A2 
Ml-27350 
Ml-27363 
MT-19193-L / I-1 
MI-19191-L / H 
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RCA 

TM-112757 

REGIONAL 

OFFICES 

Atlanta 3 , Ga. 
1121 Rhodes-Haverty Bldg., Jackson 4-7703 

Boston, 16, Mass. 
200 Berkeley Street, Hubbard 2-1 700 

Camden 2, N. J. 
Front & Cooper Streets, Woodlawn 3-8000 

Chicago 54, Ill . 
1186 Merchandise Mart Plaza, Delaware 7-0700 

Cleveland 15, Ohio 
1600 Keith Bldg., Cherry 1-3450 

Dallas 35, Texas 
7901 Freeway ~183, Fleetwood 2-3911 

Hollywood 28, Calif. 
1560 N. Vine Street, Hollywood 9-2154 

Kansas City 6, Mo. 
l 006 Gra nd Avenue, Harrison 1-6480 

New York 20, N. Y. 
36 W. 49th Street, Judson 6-3800 

San Francisco 2 , Calif. 
420 Taylor Street, Ordway 3-8027 

Seattle 4, Wash. 
2250 First Avenue, South, Main 8350 

Washington 6, D. C. 
1625 K Street, N. W., District 7-1260 

RADIO CORPORATION OF AMERICA 
BROADCAST AND TELEVISION EQUIPMENT CAMDEN, NEW JERSEY 

Tmk(s) ® 

wigfi
Stolen 2 Line Transparent

wigfi
New Stamp
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