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CRA KSJJAFT VIBRA­

TIO . l\11 EAS RE-
'1-fENT WITH THE 

So ND A AT,YZER 6 

NEW MODELS OF THE VARIAC 
• WITH THE TWO N E W M 0 D E L S of 
the Variac now a ailable, the amount of 
power controlJable by a ingl unit is more 
than doubled. TYPE 50-A, for 115- olt ser -
ice, will handle 5 k a. and TYPE 50-B, op­
erating at 230 volt , will handle 7 kva. B -

cause of their high power-handling capaci-t , 
the TYPE 50 Varia find man indu trial 
applicat.ions where fai)m·e would be eriou 

abu . Con 
making a 

and wh re they are subje ted to considerable 
quentl , much effort in the de ign ha been dire ted toward 

rugg d, reliable and er iceable a unit a pos ible. 

FIG RE 1. View of the TYPE 50-B Variac with cover. 
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GENERAL RADIO 2 

BRUS H AS SEMBLY 

Among the fea-tures contri buting to 
reliability i the brush assembly. Six in­
dependen t carbon brushes are used, each 
in a brass holder. The two springs that 
hold each brush in place are sufficiently 
long to assure uniform tension as the 
brushes wear. 

The brushes are mounted on a ca t­
aluminum radiator. so shaped as to con ­

duct heat rapidly from the region of the 
brushes 1:0 cooler regions where it can he 
radia-r:ed easily . To assure low resistance 
connec-r:ions, ea h brush holder i con ­

nected electrically to the radiator through 
a flexible copper lead. Connection from 
the radiator to the Variac terminal is 
made through a pigtail lead. 

W INDING AND CORE 

The ,.vin_ding forin is molded with 
radial slots to hold each turn firmly in 

place and insure the maintenance of a 
good commutator urface. As in other 
Variacs, -.:he core is t orojdal, buih up of 
ring-shaped laminations. 

M OUNTING 

TYPE SO V ari ac i uitable for either 

table or pa nel mounting . The base is of 
cast iron wi-ih four feet drilled for 
mounting with Yz-inch bolts on a 7�­
inch radius. The %:-inch shaft is held by 
two setscrews. To convert the V ariac for 
panel mounting, the setscrews are loos­
ened and the shaft pu hed through to the 
desired position. 

TERMINALS 

Two terminal plates are provided, one 
for input connections, the other for out­
put. Both are protected by the cover. 

COVER 

perforated brass housing covers the 
winding, brushes, terminals, etc. Two 

FIGURE 2. TYPE 50-B Variac with cover removed. 
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handles for lifting the V ariac are pro­
vided. Both a name plate and a dial are 
mounted on this brass cover. 

DIAL 

The dial is two-sided and reads output 
voltage directly in terms of a 115-voh 
input for TYPE 50-A, or 230-volt input 
for TYPE 50-B. One side of the dial is 
used when the Variac is connected to 
give a maxim.um output voltage equal to 
line voltage; the other side is used when 
the connections are for 135-volt output 

3 EXPERIMENTER 

on the TYPE 50 .. A or 270 volts on the 
TYPE 50-B. 

NAME P L ATE 

The name plate carries a circuit dia­
gram. and brief operating instructions. 
As is shown in the photographs, two 
name plate s  are provided. One is 
mounted on the cover, the other on the 
radiator. 

- s. A .. BUCKINGHAM 

SPECI FICATIONS 
Type 

Load Rating* 

Rated Current 

Maximum Current 

Input Voltage 

Output Voltage 

50-A 5000 va 40 a 45 a 115 v {0-11 5 v 0-135 v 
No- Load Losst 60 watts 
Li n e F re q u e n c y t 60 cycles 
Dimensions: 13% x 13% x 9% inches, over-all. 
N et We i g ht : 75 pounds. 

*Ratings are for 50° C. temperature rise, wit.h cover. 
t At 60 cycles. 

50-B (230 v in) 7000 va 20 a 31 a 230 v 0-230 v} 0-270 v 75 watts 60 cycles 

50-B (115 v in) 2300 va 10 a 31 a 
tapped for 115 v 0-230 v 75 watts 60 cycles 

:):These ariacs can be opcrat.ed at 50 cycles with lightly more heating or slightly reduced rating. 

Type Code Word Price 
50-A 
50-B 

'Var�ac . . . .... . . . . . .. .. .. . .... . . ·I 
Var1ac ... ...................... . 

TOKE 
TOPAZ 

IMPROVE D TYPE 100 VARIAC 
• THE 2-KVA VARIACS, T YP ES 
100-K and 100.L, have recently been re­
placed by new models, TYPE 100-Q and 
TYPE 100-R, respectively. Most im· 
portant change is the provision for over­
voltage output; the TYPE 100-Q will 
give a ma im.um output of 135 volts and 
the TYPE 100-R, 270 volts. The height 
of the core and, con equently, the over­
all height of the Variac ha e been 
increased, b ut all other dimen ion 
remain unchanged. 

Pigtail have been added to the bru h 

holders to give better electrical conta �t 
between bru h and radiator. Thi has 
resulted in a lo er brush temperature 
with consequent increase in brush life. 
Longer brush springs help to keep the 
force between brush and winding con­
stant as the brush wear . 

A two-sided dial, reading direct! in 
output voltage, i pro ided for each 
model. One side i us d for maximum. 
output voltage equal to input line volt­
age; the other side 1 for the over­
voltage connection. 
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GENERAL RADIO 4 

s}jght increa e in the rated current 
has been made possible by the new de­

ign. ee specifications for details. 
The terminal plate (see Figure 1 be­

low) carries a wiring diagram o:f the 

internal connections so 1:hat the work of 
installing and wiring the Variac is sim­
plified. The number of turns between 
taps on the winding is also given. This 
makes it possible to determine whether 
or not the rating (voltage per turn) :i 
exceeded in unu ual appJications. 

- s. A. B CKI GHAM 

SPECIFICATIONS 

Type 

Load Rating 

Rated Current 

Maximum Current 

Input Voltage 

Output Voltage 

100-Q 2 kva 18 a 18 a 115 {0-115 0-135 
No - Lo ad Loss* 20 watts 
Dimensions: 7,%" x 9 x 7% inches. 
N et Weight : 29 pound . 

*At 60 cyd s. 

Type 

100-R (230 v in) 2 kva 
9 a 9 a 230 0-230} 0-270 25 watts 

Code JVord 

100-R (115 v in) 1 kva 4.5 a 
9 a 

tapped for 115 0-230 25 watts 

Price 

100-Q 
100-R IVa�ac . . . . . . . . . . . . . . . . . . . . . . . . .  ·I 

ar1ac ... . ..................... . 

BEAJ.""lY 
BEARD 

FIGURE 1. View of the new TYPE 100 Variac, 
howing the terminal plate. 

A VARIAC WITH 

LO W-VOLTAGE OUTPUT 

• ANOTHER RECENT ADDITION 
to 1:he Variac line is the 'I YPE 90-B. This 
unit, which consists of a TYPE 200-B 
V ariac and a s-tep-down 1.ransformer, i 
extremely useful in the communication 
laboratory as a source of cathode power 
for vacuum tubes. Figure l, page 5, is a 
photograph of the TYPE 90-B V ariac; 
Figure 2 shows the internal connections. 

From. the built-in TYPE 200-B V ariac 
itself, 0 to 135 volts an he obtained. 
From the auxiliary transformer, which is 
controlJed by the Variac, the two com-
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mo:nly used cathode heater voltages are 
available. Two secondaries are pro­
vided for each voltage. The actual volt­
ages are 7.4 and 2.9 volts for use on 6.3-
and 2 .. 5-volt circuits, respectively. 

(RiBht) FIGURE 1. The TYPE 90-B Variac. 
The binding posts are the low-voltage terminals. 
The output of the TYPE 200-B Variac is avail-

able at the plug receptacle. 

(Below) FIGURE 2. Wiring diagram of TYPE 
90-B Variac. Note that independent windings 

are used for the low-voltage circuits. 

®}-----� .-----1.® 

/ 
Type ZOO-B Vorioc Output Socket 

Type 

SPECIFICATIONS 

Lo ad Rating : * 170 a, totaJ. 

I n put Vo It age : ll5. 
Output Voltage: 0-135, 0-7.4, 0-2.9 
Rat ed Current: 1 a, 4 a, a 

M a x i m u m C u r r e n t : I. 5 a, 4 a, 4 a 

N o - Lo ad Loss : 8 watt 

Dimensions: 734 x 5 x 6 inches, over-all. 

N 8 t W 8 i g h t : 8 % pounds. 
*With all econdar<es operatLng at once, 82 watts can be 

drawn from the low-voltage circuits and 70 va fron1 the 
ariac output. 

Code Word Price 
90-B Jvariac . . . . . . . . . . . . . . . . . . . . . . . . . . .  I PIVOT 

THE SERVICE DEPARTMENT SAYS: 

• T H E S U M M E R M 0 N T H S , when 
instrulllents used in educational and 
industrial laboratories are idle for con­
siderable periods because of staff vaca­
tions, offer an excellent opportunity to 

have instruments reconditioned and 
repaired with minimum interruption to 
the laboratory program. Before return­
ing instruments for repair, please com­
municate with the Service Department. 

5 EXP ERIMENTER 
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GENERAL RADIO 6 

CRANKSHAFT VIBRATION MEASUREMENTS WITH 

THE SOUND ANALYZER 

• BEHIND THE MARKED IM­
P R 0 V E M E N T in the smoo·tbness and 
quietness of the automobile which has 
taken place in the las1: few years is a 
continuous program of research carried 
ou1: in the laboratories of automotive 
manufa turer . An important factor in 
the success of this program is the in­
creasing availability of instruments for 
measuring mechanical and electrical 
qualities. Not only are rule-of-thumb 
and guesswork rapidly giving way to 
accurate measurement, but the speed 
and ea e of measurement are being im­
proved. The measurement of torsional 
vibration in crankshafts is a good 
example. 

In the accepted method of measuring 
the amplitudes of the components of 

tor ional vibration, an oscillogram of 
the vibration wave is analyzed on a 
mechanical harmonic analyzer. The os­
cillogram is obtained from the amplified 
output of a vibration pickup mounted 
on the shaft to be measured. Because the 
mechanical method is excessively time­
consuming, there has been considerable 
interest in the TYPE 760-A Sound 
Analyzer as a faster and more conven­
ient means of making the measurement. 
This analyzer operates directly from the 
amplifier output of the vibration pickup 
and does not require an oscillogram. The 
amplitude of each component is meas­
ured directly, simply by turning the 
:frequency dial and reading the deflection 
on the meter. 

A series of measurements made on an 

FIGURE 1. The TYPE 760- Sound Analyzer set up for measuring torsional ihration. The pickup 
on the end of the crank haft is at the extreme left. 
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automobile crankshaft through the cour­
te y of the automotive engineering lab­
oratory at the Massachusetts In titute 
of Technology ha enabled u to compare 
directly the technique of measurement 
and the result obtained on. the TYPE 
760- Sound Analyzer with those of the 
older mechanical method. The same 
vibration pickup and amplifier were u d 
in both method . 

The speed and ease with which the 
measurement could be made were in 
marked contrast to the slowness of the 
older method, while "the agreement in 
results was well within the mom.ent-to­
momen"t fluctuations in the quantity 
under measurement. 

The plot of Figure 2 shows "the re ults 
of h o mechanical analyses and a ingle 
analysis wit:h the sound analyzer. The 

engine was operating at 1800 revolu ­

tion. per minute (30 revolutions per 
second). 

The three mea urements ' ere not 
taken simultaneously and, consequently, 
the agreement: among the results is in­
fluenced by the fact that the amplitudes 
of the components under measurement 
are not constan t. The result obtained 
with the TYPE 760-A Sound Analyzer 

FIG RE 2. 

Resul Ls of the 
:mea urem nts of 
crank haft vibra­
tion. For purposes 
of compari on. 
two mechanjcal 
analyse are 
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7 ·EXPER IMEN,TER 

agree with tho e of the m chanical 
method as well as the latter do among 
them elves. 

The outstanding advan-tag f the 
ound anal zer is the peed with which 

the mea urement can be made. The 
omple"te ana1ysis can be made in about 

five minutes. With the mechanical an­
alyzer, on the o-ther hand, several mm­
ute are required to evaluate each 
component in addition to the time 
conswned in making and developing 
the oscillogram. 

A further advantage lie in th fact 
that, if the component under measure­
ment varies appreciabl , a maximum., 
a minimum, or an average reading can. 
be taken at will. 

There ar , of course, a number of 
applications of t hi type of mea ure­
ment outside the automotive indu try. 
Vibration in airplane engine and pro­
pellers an be analyzed in the same -.. a y. 
For many machine tools, particularly 
where vibration would have a direct 
bearing on product quali"t , thi type 
of analysis i extrem ly valuable. 

- L. E. PACKARD 

I 
----------} MECHANICAL ANALYSIS 
- ---- OF FILM RECORDS I 

TYPE 760-A SOUND ANALYZER-

1 I 
I I I 

- - I I I -I I • 

i--1 �·� I --

- �-- l I - - --- ..... 1 

I 
1 

+ I 
e- ,._ I-

I I I I I -

J=-
I I I I � - - - � - --i· I 

:1 I 
- I r-:1 r- -- � --; -I 

I l 

ORDER OF COMPONENT 
0 30 45 60 75 90 105 120 135 150 165 ISO 195 210 225 240 255 270 

FREQUENCY-CYCLES PER SECOND 
www.americanradiohistory.com

www.americanradiohistory.com


• TO SHOW THEIR FAMILIES AND 
F R I E N D S how General Radio products 
are made, General Radio employees re­
cently held an open hou e. Gue ts came 
in uch number that the single after­
noon originally scheduled was increased 
to two. Guides conducted the guests 
around the plant in mall groups to al­
low ample opportunity for questions. 
Highlight of the program was a hobby 

show in which employees exhibited the 
products of their leisure hour . A the 
accompanying photograph how, ex­
hibit were many and varied. Am.ong the 
products of home craftsmen were furni­
ture, telescopes. surf boards and j welr . 
The arti t howed paintings, dra' ings, 

ulpture and photographs. Collector 
displayed stamps, coins, hi toric vacuUJD 
tubes and other intere ting item . 

GENERAL RADIO COMPANY 
30 STATE STREET CAMBRIDGE A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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