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PORTABLE STAGE
LIGIITING Co TROL 4 

hese r cei er character
j ti an be mea ured 
quickly and accurately 
with the TYPE 732-A Dis
tortion and oise Meter. 

RADIO RE CEIVER TE ST S  WITH 

TYPE 732-A DI STO R TION 

AND NOI SE METE R 

(1) ignal/noise ratio. 
(2) Distor ion versu power output. Di L r

-tion versus carrier output. Distortion 
ver us per cen modulation. 

(3) Audio and over-all fr quen char-
a teri ti . 

(4) Acoustic howl. 
(5) Out put at giv n di t rti n le 1. 
(6) 0 er-all noi e ur e versus arrier inpuL 
(7) VC chara teristic. 
(8) Modulation hum and hum output. 
(9) Whi tle output at 2d and 3d har

monic of IF. 
(10) _ FC rn asurements. 
(11) Two ignal cros -talk. 

• ln the electi n of in trum.ent for radio re eiver te ting, the di tort.on 
and noise meter is ometime o erlooked, probably b au e it '"a 
originally designed for u e in broadcasting stations, yet this in trumen t 

FIG RE l. Panel view of th TYPE 732-A Distortion and oise Meter 
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GENERAL RADIO 2 

on of Lh mo L onv nient and rapid 
mean available for making many f th 

tanJard IRE tesls on receivers. 
Although the n rmal input to dl.e <lis

tortion and noi meter i a modulat d 
r-f wave, an alt rnate input circuit i 
pro ided for measuring audio-frequency 

y terns, as i hown in the schematic 
diagram of Figur 2. 

The operation of th in trument i i-

dent from thi diagram. f we disregard 
the r-f input circuit, the essential ele
ments are a 400-cy le high-pass filter, a 
calibrated auenuator, a high-gain am
plifier, and a direct-reading vacuum-tube 
voltmeter. 

The amplifier has a flat frequen y 

DIODE 

400� 
HIGH PASS 

LOW-PASS 

: FILTER 
�---� 

characteri ti · which mak it po ible Lo 
mea ure th frequen y characteri Lie 
of receiver , and th high gain of the am
plifier permit the u e o:f th in trument 
a a en itive acuum-tub voltmct r. 

All mea urerneu-t of distortion and 
noi e require onl a imp]e calibration 
adjustment which i determined by the 
nature of the te t being made, after 
which reading are taken directly from 
the meter seal . For m t of the te ts 

pecified at the beginning of thi arti le, 
the di tortion and noise met r i dire -
reading in the quantities pecified on 
manufacturers' test sheets. 

DISTORT ION-NOISE-HUM 

For the test listed on page l, the audio 
input jacks of the distortion and noise 

AMPLIFIE.R 

FtG RE 2. Functional Schematic Diagram of the Dislortion and i e Meter 
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meter are connected across the loud
speaker voice coil or across a dummy 
load which replaces the voice coil. The 
receiver is e cited by a standard-signal 
generator modulated at 400 cy les. Per
centage distortion under various oper
a ting ondition is read direcd from the 
meter. 

The high sensitivity of this instru
ment as a voltmeter is extremely useful 
in hum and noise measurements. For in
stance, the hum across the voice coil re
sistance may be as low as 2 or 3 milli
volts. To measure ·this, the calibration 
adjustment is made at a convenient 
value such a one volt. Hum is then read 
in decibels below one volt and can easily 
be con erted to a voltage ratio. The fre
quency of the calibrating voltage is 
usually 400 cycles, since most tandard
signal generators have 400-cycle modu
lation.. The amplifier in the distortion 
and noise meter, however, is sufficiently 
Hat t perm.it the use of other audio fre
quencies. 

AVC CHARACTERIS TIC 

The wide range of voltage measure
ment is also an ad antage in AVC meas
urements. typical ine pensive re
cei er may have an VC ratio of 20 : 1 
for an input range of 1000 : 1, and it :may 
overload at voi e coil input above one 

3 EXPERIMENTER 

watt. With a 3-ohm. voice coil resistance, 
the A C measurement must he taken at 
an output level below the overload point 
of 1.73 volts. If the volume control is t 
to give this oltage for the high value of 
carrier input, the oltage at the o-ther 

1.73 
extreme is 

W 
or 0.086 volts a ross 

the oice coil resistance. Therefore, 
accurate low-level oltage readings as 
pro ided by this meter are nece ary. 

FI DELITY 

The response characteristic is flat o - er 
the audio-test range, and, onsequently, 
the instrum.ent can be used for :fidelity 
measurements. The results are read di
rectly in decibel from the attenuator 
dial and meter: � cale, avoiding db calcu
lations from voltage readings. 

ECONOM Y 

In keeping with the trend towards 
lower manufacturing co ts and preci 
production measurements, measuring 
equipment, capable of increasing ac
curacy and lowering testing time, is re
quired. The TYPE 732- Distortion and 
Noise Meter offers a mean for achieving 
this manufa turing obj cti e. 

- L. E. PACK RD 

Thi art icle is based in part upon data supplied by Messrs. L. J. Ilat·tley and . R. Miner of 

the Radio Receiver Engin ering Department, General Electric Compan . Their assistance is 

grat fnlly acknowledged. 

TYPE 759-P8 CONNECTOR 

We have recei ed a number of re
que ts for plugs which will fit the mi ro
phone mounting of the TYPE 759-A 
Sound-Level Meter. These are u eful in 

on.necting vibration pi kups and other 
acces ories, and also for conn ction to 
electrical ircuits, such as telephone 
lines, for the mea ur ment of ir uit 
no1 level. 

This plug i now available from tock 
an 1 known as TYPE 759-PB C n.ne tor. 

SPECIFICATIONS 
Dimensions: (Length) I Y2 inches; (diam
eter) %: inch. 

Net Weight: 1Y2 oun eR. 

Type Price 

759-PS $1.00 
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GENERAL RADIO 4 

POR T ABLE S T AGE-LIGHTI NG CONTR OL 

by 

RICHARD B. LEWIS ND 

LEROY T. HER DO , JR. 

(Glendal , alifornia, Junior Colleg 

e GLEN DALE JUNIOR COLLEGE 

dramatic productions are presented in a 
lassroom theater and al o in larger 

school theaters apart from the ]uni r 
College building . U ually the out ide 
engagements provide for no stage -light 

ing control. To meet the need for com
plete, :flexible stage-lighting control at 
low cost, a set of four portabl dimmer 
boards have been the olution, both f 
production within the school and when 
"on tour." Built in small units to r duce 
weight and for greater portability, the e 
hoards were comparatively low in o t. 
Each unit measure , in out ide dimen
sion , 12 x 12 x 18 inches, and weigh 
under 50 pounds. 

Three control units have been built 
using as dimmers two 850-watt T PE 

200-CU V ariacs each. The other unit 
uses one 2000-watt TYPE 100-K V aria ·. 

The e auto-transformer dimmer pro
vid complete light control from full-up 
to black-ou t on any size load up to the 
capacity of the dimmer. 

To insure noiseless opera t ion , 25-

FIG RE 1. Panel and rear interior views of the 
two ligh1.iog control units. Tbe unit shown in the 
upper two photographs uses ·two TYPE 200-CU 
V ariacs; t.hat hown in the lower two photo
graphs uses a single TYPE 100-K. A panel lay
out of the :first unit is shown on page 6. 

Protecting doors, which can he seen at 1.he 
right of the rear views, are u ed at the back of 
each unit. Both panel ar portable, and carry

ing handles can be seen at the ends of 1.he 
cabin ets. 
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ampere mercury witche • in specially 
de ign d mountings, have been u ed 
throughou t . Each unit ha a masler 

' itch and three switches for individual 
circuit . t the Lop of ea h board one 
switch control two recepta les not on 
dimmer . Each 850-watt din1mer i in 
cir uit with two receptacle , controlled 
by one wit h. The 2000-watt dimmer 
has five receptacle on two witche . 

Th interior is completely accessible 
through a teel door which forms t he 
rear of each unit. A e t teel angle in 
th left in ide rear corner provide a ep
arate compartment and serves as the 
mounting for the fu e receptacles 
(metal- ign ocket ) . 

An important feature of the e units 
that ha proved ery useful is the pos
sibility for proportional ontrol of light
ing units by using the output from the 
2000-watt board to feed a board con
taining two 850-watt dimmers. 

Before constructing the e unit , an ex -
perimenLal board was a embled u ing 
two 850-watt Variacs and one 2000-watt 

arja . Tho e were mounted in an old 
s-tandard steel jun tion box with tumbler 
witche , standard outlets, a four .cir
u.i t fu e box, and a 30-ainpere outside 

FrCURE 2. Stage-lighLing control units and 

panel i nstalla Lion in Glendale Junior C Hege 

classroom theater. 

5 EXP ERi MENTE 

Fl,' aE 3 . ....-hi.; cx2c�·:m�n1._I L�-�:·u " ·.�..; one 
TYPE ] 00-K and two TYPE 200-C ariacs. 
The total cost of parts for this a e m bly, m 

addition 1.o the Variacs, was on] $5. 
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GENERAL RADIO 6 

FIGURE 4. A panel layout of the two-J.immer unit. The Variacs at·e TYPE 200-CU, each rated at 
850 watts. The lower switch is a ma ter for the entire board. The output of each Va1·iac is con
trolled by a witch and has two ontlets. The top switch connects the two outlets at th top of the 
board directly to the a-c line. The power input receptacle is a 3-wir "Twi t-Lock" type. providing 
a ground circuit for th board. The pilot light (lower right) glows" hen currenl enter tbe board. 

switch for a ma ter. Costing a litt]e over 
five dollars for parts in addition to the 
dimmers, this unit proved the usefulness 
of su h a board, and the low cost indi
cates how basic lighting control can be 

These boards ere de igned by L. T. 
Herndon, Jr., and R. B. Lewi , instruc
tors in Glendale (California) Junior 
College, and L. R. Salisbury, '38, with 
the advice of R h rt T. Philp, uperin
tend nt of Bllilding , and John W. 

within the reach of producing group 
with limited budgets. 

The accompanying illustrations show 
the experimental hoard and the new 
units. 

Munn, Hea'd Electric.ian, Glendal ity 
s hools. The mer ury switches, polar
ized output re eptacles, and "Twi ·t

Lock" input receptacles are of standard 
design and can be obtained from a 
number of manufa turers. 
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7 EX P E RI M E N T E R· 

S H I E L D E D C 0 N N E C T 0 R S F 0 R A-C M E A S U R E M E N T S 

e AS M 0 R E precise electrical mea -
uremenl are atl empted, pre iou ly neg
ligible error become more important, 
making .it ne e sary to refine methods 
and apparatus if correct result are to be 
obtained. 

Capaci i e pickup i a well recognized 
sour e of error in mea uring circuils, 
especial Jy ju audio- and radio-frequency 
bridges. These error re ul L from volt
ages induced in the leads and apparatu 
by electrostatic fields. Shielding of 
equip m ent and leads i an effec i e 
means of minimizing uch pickups. on
centric cables, with the outer con
ductor kept at ground potential, serve as 
excellent hielded leads. For most work, no 
particular precautions need he taken to 

hield the ends and standard General 
Radio TYPE 27 4 Plug and Jacks 1nay 

be used. One such convenient lead as
embly is the TYPE 274- c.* 

For highly precise work more effect· e 
hielding is nece sary. The TYPE 274-
hielded Plug and Cable pro ides thi 

hielding. It differs from the TY PE 
274- C in ha ing both end cappe with 

Type Description 

m tal a ting ' hich are onnected to 
the out id ondu t r of the c n ntric 
cable and whi h shield the -terminals. 

In addition to having hi lded cap , 

the new TYPE 274-NE Shielded Plug and 
Cable employ a higher grade of in u1a
tion than ha been pre iousl u ed. A t  
1000 c cles, the capacitan e of the thre 
feet of cable ' hich is used i about 150 
µµf and the po" er fac or i only 0.016. 
The d-c insulation resistance of the cable 
it elf is about 500,000 megohm " hen 
mea ured at 90 volts. 

The TYPE 27 4-ND hielded Plug As-
emb ly, which i used as the terminal 

for the TYPE 274-NE, has a piece of low
Loss ellow hakelite as it insulating ma
terial. Therefore, the d- resistance of the 
plug alone i greater than 1,000 000 
megohm and its power factor i. but 
0.01 at 1000 c les . Th capa itan e 
of th p1ug alone is about 3 µµf. 

Both the TYPE 27 4- E Shielded Plug 
and Cable and the TYPE 274-ND 
Shi elded Plug A embly are now tocked 
for im1nediate hipment. 

- MARTI A. GIL.MA 

Price 
274- D 
27 - E 

Shield d Plug As embl 
Shielded Plug and Cable STAPLUGEYE 

1.50 
.00 

FrG RE l. Photograph of the shielded plug and cable. TYPE 274- hicld d Plug and Cable 
on i t of the two shielded terminals, as shown, connected by three fe t of hielded cable. TYPE 

274-ND hielded Plug Assemhl is one double terminal plug with hield. In the photograph tb 
method of con tr:uction is shown by the disassembl d terminal at the rir.rht. 
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I. R .  E. CONVENTION 

e THE TWENTY -SIXTH ANNUAL 

C 0 N V E N T I 0 N o the In titute of 
Rad io Engineer was held at the Hotel 
Penn ylvania in New York on the i -
teen.th, nteenth, and eighteenth of 

Jun . 
The a l tendance figures material ly x

ceeded any previously reached and the 
general atmo ph re in.di at:ed that there 
is no mental d pre ion a 1nong rad io 
engineers . 

n un u ually rich program of paper 
covered a ver wide range of uhje t , 
including the on iderahl attention to 
televis· on development which has fea-
1:ured all recent technical programs. 

There were two General Radio con
tributors to the technical program -

Mr. L. B. Arguimbau, who delivered a 
paper on the "Application of Quartz 

Cry ta]s ·to a Wave A nalyz r,' which 
dealt with hi deve lopmen t work on the 
cry tal filter used in the General Radi 
Wa e Analyzer, and Dr. W. . Tuttle, 
who gave a resume of .. Bridged-T and 
Parallel-T ull Circuits for M a ur -
ment a·t Radio Frequencie . " 

The display of technical apparatu 
and parts whi h ha featured the meet
ing in recent ears "\ as unu ually at
tractive. A good many displa of part 
and comp n nt ma·terials illu trated th 

ontinued progress in refinement of de
·tail . The General Radio Compan 

howed a large number of instruments 
including se eral new development 
which will he placed on the mark t dur
ing the late summer and early fall. De
scriptions of these will appear in forth
coming i sues of the Experim nt r. 

GENERAL RAD 0 COMPANY 

30 STATE STREET CAM BRID GE A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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