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FIVE NEW VARIAC· SPEED CONTROLS 
ROUND OUT THE LINE 

IN THIS ISSUE 
Paf}l! 

I ....... Fl.ow ON BOT.4.T1XG 
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I'on C,l. I' ACI'l"AI'C t: 
~h;AilUREM.:XTIJ . 0 

eTHE ADD ITI ON of the TY I'E$ 1701-A1\ I , 
1700-A, 1702·:,\[, 170-1 -,\, and 1705-.\ 
Variac* Motor Speed Controls t.o the four 
prev iously anllounced brings t.o nine the 
models noll' avuilable. 

Tin; Tnt: 1703-.\ control, of I G-hp 
rating, fills the gap \x>tm~CIl the 11~_hp 

controls, T 'o'l'~:S 170 1-AI\. and AU, [lilt! the 
'-3"_hp control, TYI'E 1700-B. 

Tilt: TYI't;S 170-\-.\ and 1705-A controls 
extend the line to higher mtillb'S, I and L~2 hp, I'especti\'ciy. 

TilE TYPE 1702·:\1 is a 110\\' 3 .• • hp cont rol for push-Imtton operation, 
which is an altcmlltivc to the TYPE 1702-A. 

Fig .. re 1. The Type 1703-A One_Si.th Horsepower Control. 
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GINIR"l RA OI O E X P IRIMIN T IR , 
The TYI't: I70t-AM control is simi lar 

to the '!'YPE 170t-AK of 7u-hp rating 
but ht1~ only t1 single-speed range and 
has an armature-circuit fuse accessible 
from the front. panel. Comparative 
81>ccificaliollB Ilnd prices of the entire 
line of controls are given in thc table 
on page 'I. 

The Vll,riac !\'!otor Speed controls, 
first unnounced in April, 1949,' provide 
Hodjustable constant-speed operution of 
d-e motors from a-e lines. Separate recti­
fiers supply field and annature power 
and 8. Variac· adjustable transformer, 
ahead of the armature rectifier, makes 
it. possible to vary the armature voltage 
from the rated value down to zero 
smooth ly and with good regulation. The 
superior performance of armature-volt­
age conlrol is thu8 provided by particu­
larly simple and reliable equipmelll, 

Advanta geJ 

This system, bowever, has advantages 
not commOIl to other adjustable-anna­
tun.. ... voltagc systems, and it is becoming 
evident ill the rapidly expand ing fie ld of 
applications that the control is bnsicully 
a new device with a unique combi nation 
of characteristics. Selenium rectifiers are 
employed 80 that power conversion and 
control are accomplished without using 
either rotating machinery or electron 
tubes. t.ow-cost. simple installation, 
elimination of warm-up time, and long 
'Vir. N. Tutll~, "V .. ,.~ M~t .... Speed Cootn)l, ," G..wrDl 
Rod,., a .. ,....., .. .,., .. , Vol :l3. April, 11M9, 1'1'. 1-8 

life with very much reduced maintenance 
ure the resuJ t. The use of selenium recti­
fiers rather than tubes also grea tly in­
creases the short-period overload ra ting. 
This is particula rly imporhlll t in starting 
heavy loads or in repeated Slarting and 
stopping. T he rectified armature voltage 
is reduced by changing the amplitude of 
the a-c input, rather than, as in a thy­
ratron rectifier, by cutt ing out pa rt of 
the cycle. The result is that it is relative­
ly easy to filter thc armature supply and 
so to obtain very low ri pple content. 
This reduces both motor heating and 
torque pulsation in the motor output. 

Tbe speed-torque characteristics of 
the control , provid ing about 15-25 per 
cent regulation at base speed , seem to be 
definitely superior to those of a very 
"stiff" drive for most applications. A 
drive with these characteristics yields 
enough to protect the work or tool when 
irregularit ies are encountered, but main­
tains constant speed under heavy load 
under ordinary conditions. 

Application, 

With the Variac l'\'I otor Speed Control, 
it is possible to stnrt delicate equipment 
or critical processes smoothly and slowly. 
On toroidal winding machines hand ling 
fine wire, for example, one user reports 
that wire breakage has been practically 
eliminated. On these machines, DO other 
control had been satisfactory. 

An applico.tion where the excellent 
starting characteristics of tbe control 
have proved of grea.t vnl ue h ilS becn for 
the spindle drives of n buttc t"y of ten 
winding lathes for lmnsformcr coils in 
our own plant. Here, in order to obtain 
maximum product ion) over-voltage 
sUlrting is employed with a spec ial low-

Fililu.e 2. Co,"pocl Conlfol Slolioro 
for Type 1702.M Three.Quo" e. 
Horse power Conlfol. 
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, 
inertia. motor 80 that the spindle cn n be 
accelerated to more than 5000 rpm in 
about. three seconds. Although the start­
ing current peak is about seven times the 
full·load \'alue, ma.intenance on the COIl ­

trois hns been negligible a nd 1I0lle what,­
ever has been required on the motor 
brushes or commutators. The first, ill­
stallation of this group has been in 
operation almost five years. A similar 
application requiring frequent. starting 
and stopping is on automatic condenser­
winding machines. 

The virtual elimination of torque 
pulSlltioo, result ing from the very low 
ril>pie content of the armature current., 
has proved particularly valuable in pre­
cision grinding work, and the control 
is being used increasingly for both gri nd­
er feeds and spindles and for similar 
applicat.ions. 

The controls have proved highly 
versatile, IlDd any listing of U!!C8 cu,n 
only suggest the many fields whcre they 
can be used successIu\1y. In machining 
plast ics and in lens lapping, the ease and 
smoothness of adjustment have proved 
very valuable. fn conveyors and in 
process work of vnrious kinds, the con­
stancy of speed has pro\>'cd highly satis­
factory in a large number of applics I ions. 
The characteristics of the controls have 
been found particularly suited to rewind­
ing Ilnd lake-up drives of various kinds. 

Descriptions of the oew controls fol­
low with a tabulatioo of specifications 
and prices fo r thc complete line. 

The Type 1703-A On e-Sixth Hors e­
power Control 

As shown in Figure I, this control is 
similar in appearance to the TYPE 1701 
controls out has two and one-half times 

Figll.e J. Cabinet, Variac, and Control Station for Type' 
170.·A and 1705·A Conlrols Rot.d On. and an.· 
Half Han.pow ••• Th. shollow cob;" .. ! 10k .. very Iml • 

• oom on III .. ,id .. of a moch1n ... 
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the output rating. It pro\'ides in ad­
dition two features previollsly available 
ooly in the larger models. These are 
dynamic braking and the superior starl­
iog characteristics of compound-wound 
motors. We have hnd mnny requests for 
a cont.rol of this rating, 0. t.ypical ap­
plication being for heavier feed drives 
than can be handled by the TYPE 170J 
controls. A power cord and 3J,.f.root 
motor cable are included as ..... ith the 
TYPE 1701, and the control also requires 
no bott.om ventilation, 80 can be used 
on a laboratory bench. 

Th e Type 1702-M Three-Quorter Hor58-
power Control 

This new control is oITered as an 
td ternat.ive to the '('yr.; 1702-A in cases 
wbere the cabinet of the latter is too 
large to be mounted within convenient 
reach of the operator of the driven 
machine, or where push-button control 
is preferred to the ffi echunicnlly-operated 
switch. Control relays for starting, re­
versing, and dynamic bntking arc in­
cluded in the cabinet, replncing the 
Variac and control switch; Ilnd the 
Variac, push buttons, and a pilot light 
are mounted ill a separate, compact. 
control slation, illut'lmtcd in Figure 2. 
This is n dust-proof enclosure, which 
protC('ts the Variac fully from metal 
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, 
chips and dirt.. T he relay cont rol circuit 
has been carefully engineered, the proto­
t.ype model having been in continual usc 
on a lathe in our Experimental Shop for 
almost. four years. We feel confident that. 
Ihis control will be particularly free of 
relay maintenance difficulties. 

The Types 17~A and 170S-A Con­
trol s of On e and One and On e-Half 
Horn powe r Roting 

These larger controls are also for push­
button operation, but differ from the 
smaller TYPE 1702-M in that a COD­
ventional push-button station is used 
llod the Variac is mounted separately. 
Because of the size of the Tvl'E V-2O 

DECIMBIR , 19.53 

wbere the Variac can be placed, making 
the whole installation very simple snd 
compact. 

Special Control s fo r Machine Manufac­
turers 

Frequently, the user wanta to combine 
a Variac speed control with other equip­
ment in his own cabinet. For such appli­
cations, the basic elements of the control 
can be provided as a 8ub-lUl8embly along 
with a separate Variac. For these cases, 
the user usually prefers to provide con­
ventional contactors and overload pro­
tection as part of the complete control 
equipment for the machi ne or process. 
These sub-assemblies are not listed as 

Variac, a si ngle-unit control station is standard controls but can be provided 
110 longcr feasiblc. With the large ma- on order in most sizes if reasonable 
chines on which these controls would be quan tities are involved. 
used, there is usually room in the cabi net - W. N. TU7'I'LE 

INK FLOW ON ROTATING ROLLERS 

The accompanying photogmphs nrc 
the result of an interesting sludy of the 
pbyaical properties of printing ink. 1'he 
General Radio T1"PE 1530 1\1 icroflash 
was used as a high-speed light source to 
make all of these photographs. 

Attempts to correlate theoretianl 
studies of physical properties of prin t­
ing ink with aclual press results ob­
served are often unsuccessful for short, 
stiff inks and inks used for high-speed 
p~ operation. Mr. Lars H. Sjodahl of 

Ag .... I. !'i1amen'alion of while alh., Ink witt. m. 
Inkom.I., ,aU.n tuming 01 300 , ... p., ........ Ie. 
Th. flla",.nl ••• ach a lengtt. of ' ...... hund,.dth. af 
an Inch, forty lI ... e. me tt.kkneo. of Ph. ink AI .... 

The,e I, very little in~ "mill." 

the International Printing Ink Division 
of Intercbemical Corporation has studied 
this problem using an inkometer and the 
Microflasb. The inkometer allows meas­
urement of the torque required to split 
an ink film of predetermined thickness. 
It consists essentially of two inked roll-
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GENERAL RAD I O EX PER I MENTER • 

Figure 2. Some in~ 01 900 feel per minule. The AI,,· 
ments bre"k ck>.er I" Ihe "nip" bee"u.e el".lic I"ree, 

ore built up more ropidly 01 higher 'peed,. 

--~-

ers, t he speed of which can be varied to 
simulate actual press condition. The ~ 
Microflash allows high·speed phot.o.­
graphs to be taken of the ink filaments 
that form as the ink film on the rollers 
separates. 

Mr. Siodahl's results indicate that 
previous calculations of the force neces­
sary to break the filaments were too 
high, often by a factor of one hundred. 
These caleulations had been based 
strictly on viscous flow equations. The 
lower force actually required is attrib­
uted to the effect of absorbed gases in 
the ink expanding as the ink moves 
away from the "nip" between the 
rollers. 

These i\'1 icroflash photographs show 
the length of the filaments under vary· 
ing conditions lind the ink "mist" that 

Agure 3. A heod-Ofl view of Ihe .ome cOfIditioru .hown forms as the filaments break. 
in figure 2. There ore ob"", 130 Aloments per inch. 

Figure 4. An in~ which "Aie," badly 01" Ipeed of 300 
'eel per minule. The fll"menl. ,Ireleh ""II" "ne·elghth 

From " Ink Flow on Rotating RollcflI" by 
Lars 1-1 . Sjodllhl, First Annual l\leeting of the 
Technical Association of the Lithographie In­
dustry, Chicago, April 15, 1949. 

-' 
------

inch before breo~ing. Many free·flooling Ink particle. Figu,e S. Skeleh ,,' Inkomeler ,,,lIers ,howing line "I 
o,e thrown off. foeu. for Figure. 1, 2, and 4. 

A COMPLETE A SSEMBLY 
FOR CAPACITANCE M EASUREMENTS 

The TYPE 1610-A Capacit,ance Meas· 
uring Assembly equipment is a well· 

integrated assembly of standard General 
Radio Company instruments mounted 
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, 
in a bench-type l'eiay rack , complete 
with all interconnections. With t.ilis 
equipment, accurate two-- or three-ter'· 
minai measurements call be made of 
capacitance and dissipation factor over 
the frequency range from GO cycles to 
100 kc. The assembly is comprised of the 
following instruments: TYPE 716-CR 
Capacitance Bridge, TYPE 716-P4 R 
Guard Ci rcuit, 1'\'PE 1231 BRFA Ampli­
fier and Null Detector and Filter, and 
the TYPE 1302-A Oscillator. The us­
sembly is operated from a 115 volt, 60 
cycle, a-c power line. 

The Cn pacitance M easurillg Assembly, 
TYPE 16lO-A, has been in use at. the 
General Radio Standardization Labora­
tory and government research labora­
tories since it was first announct'(! in the 
August, 1952, Experimenter. in addition, 
leading component and wire manu· 
facturers, aircraft manufacturers, and 
petroleum companies have found that 
the packaged convenience and accuracy 
of the assembly add a new step in quality 
control to their manufacturing processes. 

The guard circuit eliminates the effects 
of terminal capacitance by means of a 
three-terminal connection to the sample 
and makes possible accurate measure­
ments of the direct capacitance of com­
ponents and samples that may have 
large Lenni nal capacitances to ground. 
One example of the use of this equipment 
is the measurement of components over 
wide ranges of temperature and humidity 
as required by JA N specifications and 
many present-day commercial applica­
tions. The conditioni ng chrunber in 
which the sample must be placed is often 
at a distance from the bridge terminals, 
requiring shielded leads of considerable 
length whose capacitance, in a si mple 
two-term inal measurement, would be in 
parallel with tha.t of the sample. With 
the guard circuit, the same accuracy of 

DECEMBER , 1953 

measurement can be obtained under 
these conditions as would be obtained 
if a two-terminal sample' were connected 
directly to the bridge terminals. Meas­
urements of capacitance up to 1000 p.p.f 
are possible to ±O.l % or 0.8p.p.£,' wh.ich­
ever is the larger, and of dissipation 
factor to ±0.OOOO5 or ±2% for change 
in dissipation factor observed, when the 
change is less than 0.06. 

For two-terminal measurements of 
solid dielcctric samples, the Capacitance 
Measuring Assembly can be used with 
the TYPE 1690-A Dielectric Sample 
Holder, which is designed for use with 
standard ASTM two-inch discs. 

For use solely in t.wo-termina.1 Cal)aci­
tance measurements, t.he assembly is 
'Wb~D B ... ornl_.-~i<ln calib",";oll I .... t.he ·1'Tn 7l6-C 
c..PO.'Ut."I.'tI Hrldn iI....ed, the •• ourat:y M" be ,mPl"""ed 
to ~. l% .... ±f).2I'J.II • ... h' ... ",.. .... illar~r 
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GENERAL RADIO EX PERIMENTER • 
available without the guard circuit. 
which is replaced in the rack by a dummy 

Type 

panel. This assembly is the TYPE 1610-
A2. Both assemblies are listed below. 

Cod. Pri« 

161(1..A 
1610-"2 

C""",c;,,,,,c. M. a l U';"9 " ,umbl" ••.. •••.... [ 

Ca~~.:I:~,~~~ . ~.~~~~'.I ~~ .. ~~~~~.~I~: .I~~~ .~~~~~ 
"'~;U" .'i $ 1,930.00 

S .. I.IH'II 1,635.00 
DI. lulflc Sampl . Hold ••. . , ••.. .. •• ... , •••. . I 
Worm_Co.,.ctlo" CaUbrolion .. .... ... . ".,., 

l.OrA!. 4U.00 
1<'01\.\1\' ".00 

1690-A 

U. 8. Plltenl2.113.427 Li",.....-d undoe-r Il'Itento 01 tht A,"~.rnn Telephone ~n(1 T~pl' C"mpa,'Y .nd P'llen!. of ,be 
Radio Corpontion of "mer;"" 

MISCELLA N Y 
RECENT VISITORS from other countries 
to the General Radio main plant and lab­
oratories include: Professor A. Condom 
Sastre, Electrical Engineering Depart.­
ment, University of Havana, Havana, 
Cuba; Mr. A. Bray, National Institute 
of Engineers, Naples, Italy ; Mr. I. Tani, 
Research Department, Furukawa Elec­
tric Company, Ltd" Nikkomachi, To­
chigiken, Japan ; Mr. Michel Picot of 
Eta. Charollais, Picot et Cie, Paris, and 
Mr. Paul Fabricant of Eta. RAdiopbon, 
Paris, distributors of General Radio 
products in France and the French Colo­
nies; Mr. John Smith, Managing Di-

rector, Warburton, Frauki , Ltd ., Syd­
ney, distributors of General Radio 
products in Aust.ralia; Mr. P. E. G. 
Malo, Engineer, Physics Depart ment, 
Canadian Celanese, Ltd. , Drummonds­
ville, Quebec; Mr. D. T. Reid, Sales 
Manager, and Mr. T . V. Sweency, Sales 
Supervisor, Commercial Product.s Di­
visi()n, Canadian Marconi Company, 
Ltd" Montreal, Quebec, distributors of 
Gencral Ra.dio products in Cllnadtl.; and 
Dr. J. Bauer, Chief Engineer of Hosler, 
S. A.; and Mr. L Kaufmann, Research 
Engineer of P. T. and T ., Bcrne, Switzcr­
land . 
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