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TWO NEW INDUSTRIAL 

STROBOSCOPES 

eTHE EDITOR OF A WELL-KNOWN 

industrial magaz ine remarked, not long ago 
that th trohoscope held more promi e for 
future usefulness to industry than any other 
instrume nt in -th mechanical field. This 
opinion i well borne out by the mult iplicity 
of uses to which General Radio stroho op 
have been applied . M anufa tur r of uch 

diver e product as streamlined trains and tin can us troho copes to 
make h tt�r product and to lower production costs. 

The two new General Radio stroboscope will undoub-tedly de elop 
till more appli ations. These new instruments, TYPE 631-B Strohota 

and TYPE 648-A Strobolux, embod a num b  r of impro ement in both 
design and con truction over previous model . 

Fie RE J. The tt·obotac (left) and the Strobolux (right) with onnecting cables. 
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FIGURE 2. The controls and the ca]e of the 
trobotac are arranged for maximum con
cnience. When tbe instrument is held in the 

left hand, as hown, the right hand is u ed to 
adju t the p ed, which is read directly from the 

scale on the top of the case. 

ST ROBOTAC 

The trobotac, TYPE 631-B, is basi-
ally the same as its predecessor, TYPE 

631-A *, but improved performance and 
greatly increased con enience of oper
ation make it a much better instrument. 
Greater accuracy of speed measure
m nt, lighter weight, more easily read 
seal , more convenient location of con
trols - the e are the features of the ne" 
instrument. 

The unique scale tandardization sys
tem used with the Strobotac and the in-

rea ed o cillator tability in the new 
design make po ible an accuracy of 
± 1 0 for speed measurements. This ac
cura y is obtainable when the Strobotac 
is standardized in terms of a frequency
controlled power line, i.e., one on which 

ynchronous electric clocks can be op-

*" ew troboscope for peed Mea uren1ents," 
E.:cperimenter, Augu t, 1935. 

GENERAL RADIO 2 

erated. The tandardization adju tment 
is explained in Figure 4·. 

!though the ac urac specification of 
1 � brings the trobotac into the class 
of pr i tachome- Ler , still b tter ac
curacy, often as good as 0.1 %, .can be 
obtained over small scale interval , by 

tandardizing the scale at two points in 
the range where peed m asurements ar 
to b made. The trimmers, or scale ad
j u tment ontrols, are accessible :from 
the side of the instrument. 

The peed ale overs the same range 
a that of the old model, 600 to 14,400 
rpm. T" o rang are provided, one of 
which i approximately four times the 
oth r. The drum-t pe cale, shown in 
Figure 3, is onveniently lo ated n the 
top of the in trument. Scale graduations 
are in black on a translucent material, 
behind whi h a lamp is mounted. The 
flashing speed ontrols are located on the 

ide of the case and are so arranged 
that, when the instrument is held in the 
left hand, the speed can be ontrolled by 
the right hand, and speed can be read 
from· he top. 

FIGURE3. The scale 
of the Strobotac is 
graduated in revo
lutions per minute 
for speed measure
ment. The total 
rangeof600tol4,400 
rpm is co ered in 
two b ands. The 
lower band extends 
from 600 to 3600 
rpm, the upper from 
2400 to 14,400 rpm. 
The cale can be 
read to better than 
0.5 % over most of 

its range. 

lthough the over-al1 size of the 
Strobotac ha not been hanged, the 
weight has been decrea ed by 25 0• The 
total weight is now but 10 pound . 
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The trobotac is provided with a j a k 
for connection to the Strobolux, de
scribed below. 

STR OBOLUX 

The new TYPE 648-A Strobolux super-
edes the TYPE 548-B Edgerton Strobo

scope. It consists of an a-c power supply 
and lamp, capable of upplying about 
100 times as much illumination as the 
Strobotac. o means for controlling the 
Ba hing rate is provided in the Strobo
lux. Flashing impulses are obtained from 
the Strobotac*, and hen e the fla h con
trol may be (1) the Strobotac oscillator, 
(2) the a-c power line, or (3) an external 
os illa tor or cont actor. 

*The older TYPE 631-A Strohotac ran be used to fla b the 
trobohu:: if a jack for ruaki.ntr the connection is installed. 

This installation will he mad., without charire if a St:robolux 
le purchased. 

3 E X P E R I M E .N T E R 

The Strobolux i intended for u e in 
tho e application where large areas 
mu t be illruninated, or where strong 
background lighting exists. It upper 
speed limit is somewhat less than that 
of the trobotac and is about 6000 fla he 
per minute . 

particular! important application 
of the S trobolux is in taking high- peed 
single-flash photographs. With larg -
aperture Jen es and the new high- peed 
film , excellent pi ture of areas of about 
one square foo are pos ible. ents in 
transient or non-repetitive motion can be 
recorded in this way a easily a an 
those in cylic motion. 

-C. E.W. 

FIGURE 4. Showing the operation of the standardizing system. The reed is driven electromagneti
cally from the a-c line, and it vibrates at a frequency of 7200 per minute when the line frequency is 
60 cycle . When the flashing rate of the Strobotron is equal to, or a submultiple of, the reed fre
quency, a single tationary image of the reed will be een. The procedure in tandardizing i to set 
the peed control at a submultiple of 7200 at the low end of the scale and adj u t the LOW trimmer 
until a stationary reed image is seen, then to set the scale to a submultiple at the high end, adju t 
the IGH trimmer for a tationary pattern. The speeds used are 900 and 3600 on the low scale, 
3600 and 14,400 on the high scale. At 14,400 a double image will be seen because the lamp fl.a hes 
twice for each vibration of the reed. 

A stationary pattern of one or more images can be obtained at any scale setting where the ratio 
of flash speed and reed speed is an integer or an integral fraction. If only one- and two-image 
patterns are used, twenty-one such points will be found on the low scale alone. Con equently, for 
any given small speed range, a standardizing point can usually be found at each end of the range. 
This re ults in an e. trem.ely high accuracy of measurement over mall ranges. 

A-C 

POWER 

SUPPLY 

FLASHING 

IMPULSE 
GENERATOR 

SPEED 
CONTROL 

'\. / 
SCALE TRIMMERS 

STROBOTRON 

� 
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GEN ERAL RADIO 4 

TYPE 631·8 STROBOTAC 
SPECI FICATIONS 

Ra n_g e: The fundamental range of fia hing 
peed i from 60 to 14,400 per minute. The 
peed i read dir ctly from a cale graduated in 

rpm. By using multiple of the fl.a hing spe d, 
the range of measurement an be extended 
abo e 50,000 rpm and, h multipl image , 

peeds omewhat below 600 rpm can he meas
ured. At very low p ed , a darkened room 
should h used. 
AC CU r a Cy : ± 1 o/c of the dial readinrr abov 900 
rpm wh n the Strobotac is tandardized in 
terms of a frequency-controlled power Jin . 

outrols for thi standardization adj ustinent 
are provided. 
D u rat i o n of F I a s h : Betwe n 5 and 10 micro

e ond. 
Type 

P o w e r S u pp I y : 115 olt , 60 cycles. Prices for 
operation from line of other oltages and fre
quencie will be quoted on request. 

Power I n put : 25 watt . 

Vacuum Tubes: One T PE 631-Pl Strobotron, 
one 6 5-t pe and o e 6 7 -typ are required. 

complete et of tubes is furnished with the 
instrument. 

Mounting: Aluminum a with carr mg 
handle .

. 
Cord �nd plug for connection to the 

power hne are in luded. 

Dimensions: 7,Y2x8� 9Ysinch ,o er-all. 

Net Weight: 10 pound . 
Code Word Price 

631-B I · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · I BR 0 95.00 

TYPE 648-A STROBOLUX 
SPECI F I CAT I ONS 

Range: p to 100 fla he per econd (6000 per 
minute). Single fla he for photograph can 
al o be obtained. 

Ac cu racy : Th a curacy is that of th our 
contr !ling the fl.a hing peed. See specifica
tions for TYPE 631-B trohota . 

D u ration of FI ash : 10 to 15 micro econds. 

P owe r S u p p I y : 115 oh , 60 c cles. 

Power I n put : 150 watts, ma "imum. 

Vacuum Tube: One 5Z3-typ a uum tube 

T_pe 

and one 64°8-Pl lamp are r quired. BoLh are 
applied with the instrum nt. 

Accessories Require cl : Must he u ed with 
TYPE 63 -B Strohotac. 
Mou n ti n g : Tbe omplete assembly i hou d 
in a sh et metal ca . The d tacbable lamp and 
it 9-inch reflector at·e :mounted on one id , 

the power supply on the other. Cables for con
nection to the power line and to the Strobotac 
are supplied. 
Dimensions : 13 11.Ys x 13 Ys inches, over-all. 
Net Weig flt : 25 pounds. 

Code Word Price 

648-A I . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I C LY '175.00 

General Radio strobo copes are manufactured under design and patent application 
of Harold E. Edgerton, Kenneth J. Gei:meshau en and Her bert E. Gder. 

OPER ATION OF THE VARIAC IN OIL 

e U S E RS I N TH E C H E M I CAL I N D U S

T R I E S have found it d sirable to im
mers V aria� in oil for the purpo e of 
reducing explosion hazards, reducing 
maintenance requiremen t , and increas
ing power ratings. Oil immersion, jn fact, 
is advantageou wherever a Variac mu t 
' ork in an atmosphere harged with in
flammable r corrosi e gases, or when
ever it is necessar to exc ed th normal 
power rating. 

EXPLOS ION PROO FING 

Under ome conditions of operation , 

sparking occurs when the brushes of a 
V ariac pa fr m wire to wire of the 
winding. The oil tends to redu e park
ing and, by excluding inflammable ga 
from the vicinity of the bru he , make 
harml e any sparks whi h may occur. 

Ob iou 1 , for the great t po ible 
safety, the oil level should be he ke 
frequently. Mounting the Variac with 
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the brush end at the bottom of the oil 
tank insures that the hru hes will re
main covered unle s the oil level becomes 
e ce sively low. 

It should be pointed out that oil im
mersion does not remo e all possibility 
of explo ion. Ordinary transformer oil 
evaporate lowly, and their vapors can 
be ignited h external causes. Since the 
Hash point of transformer oils is about 
130° C. (240° F.), there is no chance of 
spon taneou ignition except in cases of 
prolonged, very high over1oad . 

Fireproof oils are available, hut must 
not he u ed with Varia s because they 
destroy the insulation of the windings. 

REDUCED M AINTENANCE 

When a Variac is used in an atmos
phere of corro ive ga es or is subject to 
spattering " ith corrosive liquids, the oil 
protects it, prolongs its life, and reduces 
the amount of servicing required. Even 
in ordinary uses the oil erve a a lubri-

ant and keeps the winding bright and 
smooth with less cleaning than would 
otherwise he needed. The reduce spark
ing under heavy loads prolongs th lif 
of the brushes. 

INCREASED RATING 

The maximum safe current which can 
be drawn from a V ariac is, in general, 
Jimited by the ra1:e at which heat can he 
carried away from "the brushes. ur
r unding the Varia with oil greatly in-
'reases the rate of ooling of ·the brushe 

and permits a corresponding increase in 
the ma imum current. The oil also in
crease -the cooling of the V ariac a a 
whole and makes pos ible a modera-te in-

rea e in the rated current. 
Th adv ant.ages of oil cooling are mo 1: 

triking in the case of the TYPE 100 
ariac where the brush limi-ta-tion is 

greatest. 

5 EX P ERIM E N TE R  

EXA M PLE 

The following table gives an approxi
mate idea of -the effect of oil cooling, for 
the case of a TYPE 100-Q* Variac. The 
Varia was mounted in a ylindrical 
steel tank, 9 inches in diameter and 10 
inches deep, and the brush end was about 
Ys inch from the bottom of the tank. 
Somewha·t le than two gallon of oil 
were required to fill th tank 9 inches 
deep. Space must he allowed for ex
pansion of the oil as it warm up. 

Rated Current 
Maximum Current 
Rated Power 

100-Q Variac 100-Qt Variac 
in Air in Oil 

18 amp. 
8 amp. 

2000 v. a. 

22 amp. 
35 amp. 

4000 . a. 

imilar, -though le s triking, increases 
in safe power output can he expected 
with other types. The addition of water 
cooling by means of a cooling coil in the 
oil as close as po ible around the V ariac 
will of cour e permit further increases in 
power rating. 

If the TYPE 100-K or TYPE 100-L 
V ariac is used in oil, the bru he and 
bru h pring must he replaced by 
tho e now used in the TYPE 100-Q and 
TYPE 100-R ariacs. The new brushes 
have fie ible l ads for connection to the 
radiator. Withou-t these He ible leads the 
oil makes the connect.ion bet.ween 
hru hes and radiator uncertain and ex
cessive heating inay result, nullifying the 
advantages of the oil coating. 

REPLACE M ENTS 

Type 100-K Type 100-L 
Bru hes 2-type 100-321 2-"type 100-322 
Bru h { 1-typc 100-345 1-type 100-345A 
Springs 1-"typc 100-345B 1-type 100-345B 

- STEPHEN A. BUCKINGHAM 
*TYPE 100-Q and TYPE 100-R ariacs are new models 

replacing TYPE 100-K and TvP� 100-L. The new mod�Is 
ha e appro ima tely the ame ratlllgs as the old, but furmsh 
output voltage greater than the jnput line voltage. 

t Comparable results can be obtained with TYPE 100· . 
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CHECKING ANTENNA P 0 WE R 

VACUUM-TUBE TYPE 72 6-A 

WITH THE 

VOLTMETER 

•POWE R, A T  RA DIO F RE

Q U E N C I E S , is ordinarily computed 
from mea ur d current and resi tan es 
b cau e no gen rally accepted method of 
direct mea urement has yet been di -

covered. Unfortunately, the indirectness 
of lhe method makes it necessary to 
measure urrent and resi tance with 
much greater accura y than that re
quired in the value of power because the 
errors may ac umulate in the computa
tion. Even if the current and resi tan e 
are both measured to an accuracy of 
± 1 %, for instance, the computed power 
may be in error by a much as 3 

Con iderabl tress ha been laid upon 
improving the technique of making an
tenna r si lance measurem nts at broad
ca L frequencie in recent years, and 
methods and ircuits ha e been devel
oped that are rapid and reliable. Cur
rent measurements have n t re eived a 
much detailed attention, probably be
cause they are, in general, much more 

easily made than impedance measure
ments, and because the specified ac
cura y of the met · them elves is usu
ally high. Errors in the current mea ure
ments, however, enter twice into the 
computed power sin e the current enters 
as the square. In order to take full ad
vantag of the accuracy of re i tance 
mea urement that can be obtained, it 
ha consequently been found desirable 
in the field to be able to obtain an ac-

urate check on the antenna urrent. 
Experience in the mea urement of an

tenna impedan e ha emphasized the d -
irability of u ing t' o or more dis imilar 

method , when po ible, to eliminate the 
chan e of neglecting ome ignifi ant 
error specifically associated with on of 
the method . The m a ur ment of ur
rent with two different type of in tru

ments i desirable for the ame rea on. 
With ca pa itive shunt , the TYPE 

726-A Vacuum-Tube oltmeter can be 
used as an ammeter that require rel
atively little power1• The antenna am
meter can be checked again t the 

hunted voltme·ter as hown in igm· L 
This method is particularly useful, 

first, because the voltm ter-condenser 
combination i small and an be on
nected in cir uit at the point wh re the 
antenna impedance i measured and, 

econd, hecau e he check can he made 
at the operating frequency. 

The principal rea on for lower a -
curacy in the aillilleter than in th 
voltmeter- ondenser combination are 
that skin effect in the heater of ther
mocouple meters de igned for relatively 
large currents is often appreciable, and 
that hunting capa itances in the wiring 

1 "The TYPE 726- acuum-Tub Voltmeter as a Radio. 
Frequency mmeter," eneral Radio Experimenter, 
Volume Ill, os. 3 and 4, ugust- eptember, 1938. 
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between the meter and the point at 
which the antenna impedan e is meas
ured often by-pass current, which is read 
by the meter but which does not enter 
the antenna2• The capacitance of the 
voltmeter-condenser combination, on 
the other hand, can be measured at the 
operating frequ ncy with the equipment 
used to measure the antenna impedance, 
and the frequency error of the voltmeter 
is completely negligible at broadcast 
frequencies. 

It should be recognized that he con
denser of Figure 1 must carry the total 

2 The shuntjng capacitance is particularly intportant if an 
extension meter i used with a shielded lead from the ther
mocouple. It should be emphasized t.hat the shield s hould be 
connected t.o t.he transmitter side of the tber:rnocouple 
rather than to ground or to the antenna side of the tber· 
mocouple in order t.o minintize the error. 

7 EXPERIME NTER 

current without overheating. Its capac
itance is determined from the maximum 
reading, Imax, of the antenna ammeter, 
the maxim.urn voltage reading, V m.a.�, of 
the TYPE 726- Vacuum-Tube Volt
meter, and the frequen y by the expres
sion 

1 Imax 
C=- -

w Vm.ax 

For a 5-kw station, using a shunt
excited antenna with a 65 n resistive 
componen , at a frequency of 1000 kc, 
for instance, a suitable value of C would 
be 0.01 µf. 

- D. B. SINCLAIR 

TO WARD A SILE NT SUB WAY 

e THE 0 THE R DAY in New York 
City's Eighth Avenue Subway, crowds 
of harassed commuters, battling for 
seats, were thwarted by the closed doors 
of a car marked HNo Passengers." In
side was a group of engineers who had 
installed the most up to date of testing 
instruments in preparation for a trial 
express run between 59th and 125th 
Streets. When the train got under way, 
Mr. V. A. Schlenker, New York acous
tical engineer, concentrated on the flut
tering stylus of a recorder operating from 
a General Radio Sound-Level Meter. 
The results of this test run were of crit
ical importance both to the subway and 
to the Firestone Rubber Company, for 
on one mile of rack between 8lst and 
99th Streets, Central Park West, Fire
stone had made a trial installation of 
rubber tie I la tes, designed to reduce the 
noise and vibration. of the trains and pre
vent undue transmission through the 
subway foundations to adjacent build
ings. 

These tie plates are hard rubber pads, 
about five inches square and one inch 
deep, assembled in a steel harnessing 
jacket and installed under the track at 
each tie. Should they absorb enough vi
bration, the pads would prolong the life 
of the trucks and the rails. Buildings ad
jacent to the subway, often receivers of 
transmitted vibration, would also bene
fit from the installation, and, more im
portant from the commuter's point of 
view, the clatter, din, and sidesway of 
the cars would be diminished, to the 
great relief of the underground New 
Yorker's nervous system. 

At fifty miles an hour, top speed, the 
northbound express roared up the trial 
run, and Mr. Schlenker noted on the 
sound-level record the eginning and the 
end of the treated mile marked off by 
flares of lights placed beside the track. 
Afterward, the sound-level record was 
checked accurately with the graphs of 
speed and acceleration. The corrected 
record showed that the noise in the car 
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wa• less on the rubber-studded mile. 
Later measurements with the sound
level meter in a west side hotel, whose 
foundations abut the subway opposite 
the installation, showed a noise reduc
tion of twelve decibels. This repre ent a 
reduction of the subway sound in the 
hotel to one-quarter its former level. 

The results obtained using a vibration 
pickup with the sound-level meter were 
even more revealing. The rubber instal
lation was responsible for a three-

decibel decrea e in floor vibration in a 
car racing ahead at fifty miles an hour, 
and in the steel columns supporting the 
northbound track there wa a e en
d ibel redu tion. In the hotel, again, 
the meter regi tered eleven decibels of 

ibration improvement. 
In ew York's cm-rent enthusiastic 

campaign for lessening the city tension 
by eliminating unnece ar noi e, the 
test mile along Central Park We t · a 
forward stride. The TYPE 759-A ound
Level Meter was th technical w · tn !'1 
in the trial of the n ' development. 

MI SCELLANY 

e COLLABORATING IN THE 

D E S I G N of the new Strobotac and 
Strobolux were H. E. Edgerton, K. J. 
Germeshausen, and H. E. Grier of Mas
sachusetts Institute of Technology and 
H. S. Wilkins of the General Radio 
engineering staff. 

e IN A FORT HCO M ING ISSUE • 

of the Experimenter, Dr. S. A. Bucking-
ham will describe several new ar1acs 

including the TYPE 100-Q and 100-R 
mentioned in hi article in -thi issue. 

e A M ONG RECENT VISITORS 

to the General Radio plant were 
Eugenio Fubini-Ghiron and Paolo Ponte
corvo of the lnstituto Elett rotecnico 

azionale Galileo Ferraris at Turin, 
Italy, and Stuar L. Bailey and Ronald 
H. Culver of Jan ky and Bailey, Wash
ington., D. C. 

THE General Radio EXPERIMENTER is mailed without charge each 

month to engineers, scientists, technicians, and others interested in 

communication-frequency measurement and control problems. When 

sending requests for subscriptions and address- change notices, please 

supply the following information : name, company name, company ad

dress, type of business company is engaged in, and title or position of 

individual. 

GENERAL RADIO COMPANY 

30 STATE STREET CAM BRIDGE .A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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