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NEW VARIAC® SPEED CONTROLS
IN 1 and 1% hp RATINGS

primarily for machine manufacturers
)4“6 IN THIS ISSUE who would mount the controls in the
cabinets of their machines and provide
Page their own switching for reversing and
dynamic braking as desired. But a
lower-priced, complete control suitable

A Coxvexiest Test FIxXTure
FOR SMALL CAPACITORS. .. ..... 4
Vartacs IN THree-Praase Cig-

— A, e B for the general user was still much
Hica Speen Proro or RivLe needed.
BULLRY . . ..s = n g e smmesanwsn B Such a control requires a rugged in-

expensive switch, and the so-called
“drum"” controller, which had been

During the two years since the an-  yged increasingly with Variae Speed
nouncement of the Tyver 1704-A and
1705-A  Variac®  Speed Controls,!
rated 1 and 1'% hp respectively, the
need has become apparent for simpler
controls without the expensive mag-
netic contactors for starting, stopping
and reversing. The unmounted con-
trols, Tyer 1704-AW and 1705-AW,
announced about a year later? were

' W. N, Tuttly, '
Out the Lin
December, 1953,

Mutor Speed Controls for Assembly into
General Radio Erperimenter, XXI1X,

‘Five New Va rine Speed Controls |t(»||r|ll
' General Radio Experimenter, XXVIIL, 7,

U nmonunte
Other Equipment,

5, October, 1954,

Figure 1. The new Type 1704-B Variac Speed
Control installed on a bench lathe, The controller
— is installed just below the headsiock where it is
conveniently accessible, and the Variae, which is
the speed adjustment control, is below the con-
troller, on the bench cobinet. The chassis, which
carries the transformers and rectifiers, is inside
the cabinet.

@
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Controls installed in our own plant,
proved to be just what was needed.
Ample switching capacity can be pro-
vided in a small unit, and contacts are
available for dynamic braking. The new
controls consist of the drum switeh, the
rectifier ¢hassis, and the Variac adjust-
able transformer controlling the speed.
Overload protection of the Klixon type
with appropriate time-delay character-
isties is incorporated in the Variac. The
differ from the older
stripped-down versions, Type 1704-AW
and 1705-AW, in that a dynamic brak-
ing resistor and dust cover are ineluded.

The complete 1-hp control as sup-
plied is shown in Figure 2. A line switch
or cutout box is the only additional
component required. The control op-
erates on 230 volts a-¢ input, but termi-

new chassis

nals are provided so that a pilot light,
if desired, can be operated on 115 volts.
The control cabinet can be mounted out
of the way in any location where there
is adequate ventilation, as access to it
iz required only for maintenance. When
an overload trips the breaker, resetting
is done at the Variac, which is handy
to the operator. The drum switch is suf-
ficiently small to permit mounting in
the frame of the driven machine. In
production work it may be desirable to
have the control lever at the hand of
the operator and the speed adjustment
knob farther away. Separate units for
these funetions give flexibility to meet
such requirements.

A inside view of the drum controller

Figure 3. Interior view of the controlier,

is shown in Figure 3. The contacts are
cam-operated and there is only enough
wiping action to keep them clean, Wear
is minimized and long life results. The
cam design gives a fast break, with very
little sparking. Two a-¢ contacts and
four d-¢ contacts operate in series to
make or break the armature current, as
indicated in the wiring diagram, Figure
4.

The new controls, like the others of
the Variac Speed Control line, are suit-
able for a wide variety of applications.
The 1 and 15 hp ratings, however, are
particularly suitable for small lathes. A
back-geared lathe requires only a simple
single-ratio belt drive to handle work
of all sizes within its capacity. A lathe
without back gears can be used for
small-diameter cuts with only a single
drive ratio but should have a second

Figure 2. View of the Type 1704-B Variac Speed
Control (1 horsepower), showing the three ele-
ments: chassis, Variac, and controller. The basic
model, Type 1704-BW, consistis of chassis and
Variac only, with the switching to be supplied by
the customer. The 1% hp models, Type 1705-B
and Type 1705-BW, are identical in dimensions
and external appearance with those shown here.

IET
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SPECIFICATIONS
Type 1704-B  Type 1704-BW Type 1705-B Type 1705-BW
Mowr Hocsrpowss Hunge: __ b e M B — 1t -
Power Supply! Volts 230 0 230 230
BelePh L I e = S
== R 2 2 4 0 g T 85
Line-Voliage 210-230 _ 20250 210-250 00
Limita i el N0-2600 202500 | 2102500 3102500
luput Power Full T Imd 1500 1500 1050 1950
In Watts Standby |L L ) e a o=
Motar  |Am e [Amperes | 45 45 0.0 .0
Contral Volis 0-230 0-230 0-230 0-Z30
Output DC | Field Aniperes g 0.5 0.5 ] 0.5
el |l 20 60| 128 [0y 160 ) 138 20| 160 | 128 | B[ 160 | 128
Speed Ot Dt | Oto | Oto Ot  Oto Ot | Do
Ringe Ot 112 1.25 10 ta] LI2 125 [0te]| L12 125 Dto| Li2 1.25
- o B [rated| X ruted | X ruted | mm_‘l X rnh.'d ¥ rated rated X rated X rated ruted X rated X rated
Dynamie ,Aummnlns in stop Aummnlio i stop Braking resistor
Braking e B position . |r-u|1l.|m| furnished
Armature |Overlond Circuit Breakerin | Circuiit Brolhvr in Cirouit Breaker in Cireuit Breaker in
- Pratection Varige  Varie Varme | Varine
Contral Variue and Varine furnished, |V|lw.- and |Variap furnished.
Station drum switch Switching (o be drum switeh Switehing to be
i = fures peavided by wser _ |furnished provided by user
tl;:er«q.l! Chassis T 2015 X 138 X 534
engions =
in Inches®  |Cantroller irupplml with — 74 B3 HBX Dl!.io
~ |eabinet model only) - 3% 44 X 0 (including handle)
Net Weight |Chossis | S, 38 g W%
n Pounds | Variar o i T 214 214 LU
== Controller | 37777_ P [N o
. (Code Word 3 | WEEDY__ SARUNS e e WATHE S AEAXON
Prices Net |1 to 4 units $33000 §30800 $38000 _ $35800
;-U-H- St 0 units 316.00 29400 | 36500 34300
gl 20 Units sl ‘ e
up | 302.00 280.00 350,00 328,00

MOTORS FOR USE WITH ABOVE VARIAC SPEED CONTROLS'

Molar ratings: apen drip proof, rmm 100,

rike n?n.el;n;.luua.l:i:mul. rigid base. Lmrmngia!gl-gnmmﬂﬂ (”oln:imtl v:th lukﬂnlu
Horsepower | L. | i_.‘: 3
Friume Site ¢ __ N-m03 =i Ny
~ Bpeed ] RPM g ——- 1760 ! eI i
— Leads (broughi out Iy) lE ] i a
Bllbaest 0 _+ ]

75 llis. 3 87 Ihs.

MOTOR ~ MOTOR

$185.00 $21000

! Dimension drawings svailahle on request,

¥ To order motor with Variae Speed
separately.

" Specisl Varige required; hp rating reduced 117

A Motor specifications not oritical. Any motor mlhin control ratings

drive ratio available for heavy euts on
large-diameter pieces. For most of the
work the control would be used over a
wide range of working speeds without
shifting the belt. The range of speeds
covered is continuous, and the speed
giving the fastest production can be set
quickly. In our own plant we have ob-
tained substantially inereased produe-
tion from lathes equipped with Variac
Speed Controls.

IET LABS, INC inthe Gen

534 Main Street, Westbury, NY 11590

ieD

ontral, vse compound code word, WINDYMUOTOR, AMAZEMOTOR, ete, Motors are not sold

ran be ugal.

Figure 1 shows the drum confroller
gupplied with the new controls installed
on a Rivett Model 908 Bench Lathe.
Very little space is required and the
loeation is particularly convenient for
production work.

Although the cost of the complete con-
trols is about 25 per cent lower than
that of earlier models, the performance
ig unchanged. Rated torque of the mo-
tor is available for continuous operation

Rad tradition .
www.ietlabs.com
TEL: (516) 334-5959 + (800) 899-8438 » FAX: (516) 334-5988
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Figure 4. Basic circuil of the
Varioc Speed Control, show-
ing the switching arrange-

ment for forward, reverse, and

SERIES ¢ stop (braking) operations.

FIELD

SHUNT
FIELD

over the entire range from rated sgpeed
to zero speed. Torque pulsations are
negligible even in the most exacting
work. Starting torque can be smoothly
controlled in starting delicate opera-
tions, or fast high-torque starting can be

A CONVENIENT TEST

used for rapid production work. Over a
period of years maintenance require-
ments of the Variae Speed Controls
have proved almost negligible.

— W. N. TorrLE

FIXTURE FOR SMALL

CAPACITORS

In the measurement of small capaci-
tors of the disc-ceramic type, the wire
leads attached to the capacitor can af-
fect the measured value of capacitance
unless a standard technique of connec-
tion, to eliminate lead capacitance, is
fixture for this purpose, de-
of Radio

used.
seribed by Stout and Wonso!

Materials Corporation, is designed to
plug into a General Radio Precision
Capacitor for measurements by a sub-
stitution method.

@'
IET IET LABS, INC inthe GenRad tradition
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A new fixture, similar in concept, but
modified to accept many different types
of capacitors, is shown in Figure 1. This
fixture, the Tyer 1691-A Capacitor
Test Fixture, can be used with the
various capacitors shown in Figure 3:
dise-type ceramie, with either wire or
tapered-tab leads; dise-type with molded
jacket; encapsulated mica; and tubular
paper. Length of usual leads is imma-
terial, since the leads are eliminated
from the measurement,

Measurement of Small
No. 3, May,

1 Burl Stout and John Wonso,
Cupaeities," RMC Discap Reciew, Vol 1,
1054,

Figure 1, (left) View of the Type 1691-A Capacitor
Test Fixture. (right) View showing disc-type ce-
ramic inserted in fixture,

www.ietlabs.com
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Figure 2. View of equip
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ing disc-type capacitors at one megacycle. The Capacitor Test

Fixture is installed on a Type 716-CS1 Copacitance Bridge. The generotor is a Type 1330-A Oscillater,
and the detector, a Type 1212-A Unit Null Detector. A one-megacycle filter is used at the input of the
detector to reduce harmonics and noise.

Each lead slides into a hollow shield
and is held by a spring elip, while an
outer shield surrounds the entire as-
sembly. The capacitor leads are pushed
into the clips until the capacitor itself
touches the fixture (see Figure 1), so
that connection is made at the same
point on every capacitor, regardless of
lead length. The leads, from their ends
to the point of connection, are com-
pletely covered by the shield and do not
enter into the measurement.

The fixture terminals are Tyre 274
Plugs on ?4-inch spacing, which plug
directly into a Typr 722 Precision Ca-
pacitor or into any of the several Gen-
eral Radio Capacitance Bridges.

For the measurement of dise-type

Figure 3. The Capacitor Test Fixture will accept all
of the types of copacitors shown here.

ceramic capacitors at one megacycle,
the Tyre 716-CS1 Capacitance Bridge,
shown in Figure 2, is recommended.
With this bridge, dissipation factor as
well as eapacitance can be accurately
measured at or near one megacycle. At
lower frequencies, these and other low-
capacitance units can be measured on
the Tyre 716-C Capacitance Bridge.

&::._"_-:f_f‘

7

o~
o
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Figure 4. The fixture plugs easily fit into the ter-

minals of General Radio bridges or into other

equipment having jack-top binding posts, spaced

Y inch. The bridge shown here is a Type 1611-A

Copacitance Tes! Bridge, and the capacitor is a
tubular paper type.

While lead capacitance is usually in-
significant in the measurement of tubu-
lar paper capacitors, this fixture offers
a convenient and standardized means of
connection. Figure 4 shows the Tyen
1611-A Capacitance Test Bridge, with

Type

CAPACITOR
UNDER TEST

T

]
oL
L=
|
Dt [ A e

C——————
ol
N
1
e e
e

&
-

i e R T

=

D il L —

6
Gy=Ci+Cp = B.7 upf

Figure 5. Sketch showing the nature and magni-

tude of the zero capacitance. This capacitance does

net enter the measurement when a substitution
method is used,

fixture installed, for G0-cycle measure-
ments. The fixture is equally useful with
the Tyee 1604-B A-C Comparison
Bridge.

SPECIFICATIONS

Zero Capacitance: 8.7 micromicrofarads.
Terminals: Tyre 274 Plugs on 34-inch spacing.
Dimensions: 114 X 114 X 215 inches, over-all,
ineluding plugs.

Net Weight: 4 ounces,

Code Ward Price

1691-A | Capacitor Test Fixture ..covuiiiiiinaninnias EDICT $22.50

VARIACS® IN THREE-PHASE DELTA CIRCUITS

When Variac® Autotransformers are
connected to supply a three-phase
delta load, one of the circuits of Figure
1 is ordinarily used. In a typical appli-
cation recently encountered, each leg of

the delta was rated at 20 amperes, 230
volts. In the circuit of Figure la, two
230-volt Variacs, each capable of sup-
plying 34,5 amperes, would be required,
while that of Figure 1b uses three 115-

534 Main Street, Westbury, NY 11590
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®

Figure 1. (a) Delta connection and (b) wye connection of Variacs to supply a 3-phase load.

volt units, supplying 34.5 amperes. This
meant that Tyre 50 Variacs connected
in wye, as in Figure 1b, become the only
choice, sinee the 230-volt Tyre 50-B
Variae is rated at 31 amperes.

In this particular application, how-
ever, it was found that the load did not
have to be connected in delta, but could
be handled as three individual loads.

In addition, a maximum power varia-
tion of 3:1 was found to be adequate.
With these modifications of the original
requirements, the arrangement of Fig-
ure 2 was recommended. Here, the 20-
ampere Variac, Type V20, could be
used, which gave a considerable saving
in cost over the Type 50 units of Figure
1h.

In general, a 3-gang assembly of a
given size Variac is less expensive than

either the 2-gang or the 3-gang assembly
of the next larger size. This saving is
possible whenever the load can be con-
nected as three single-phase elements
and where a 1.6:1 range of voltage ad-
justment is adequate.

Figure 2. Conneclion for separate loods and
limited range of adjustment.

6-WIRE
LOAD
INPUT
230\
37

GR EXHIBITS IN NOVEMBER

East Coast Conference on Airborne and
Navigational Electronics, Lord Balti-
more Hotel, Baltimore, Maryland, Oc-
tober 31 and November 1. In Booths 36
and 37, General Radio will have on dis-
play sweep drives, pulsers, oscillators,
bridges and other new products re-
cently announced in the Erperimenter,

IET

Chicago Exposition of Power and Me-
chanical Engineering, Chicago Coliseum
November 14-18. Come to Booth 151
to see GIR motor speed controls, strobo-
seopes, noise-measuring instruments and
other items for the power and mechan-
ical industries.

IET I.ABS, INC in the GenRad tradition
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This photograph, taken with a General Radio Type 651 Recorder, shows the flight of a 30-caliber
bullet, fired from a T44 rifle. The illumination was supplied by a high-speed stroboscope, manufactured
by Edgerton, Germeshausen, and Grier, Incorporated, operating at 10,000 flashes per second.
Camera aperture was f/1:5 with Background X Panchromatic Negative film. The stroboscopic lamp
was mounted directly above the recorder lens and the bullet was photographed against a ""Scotchlite'
background. The bullet speed was 10,000 feet per second.

GENERAL RADIO COMPANY

275 MASSACHUSETTS AVENUE
CAMBRIDGE 39 MASSACHUSETTS
TELEPHONE: TRowbridge 6-4400

BRANCH ENGINEERING OFFICES

NEW YORK &, NEW YORK LOS ANGELES 38, CALIFORNIA
90 WEST STREET 1000 NORTH SEWARD STREET
TEL.—WOrth 4.2722 TEL.—HOllywood 9-.6201
CHICAGO 5, ILLINOIS SILVER SPRING, MARYLAND
920 SOUTH MICHIGAN AVENUE BOS55 13TH STREET
TEL.—WAbaosh 2-3820 TEL.—JUniper 5-1088

PHILADELPHIA OFFICE
1150 YORK ROAD
ABINGTON, PENNSYLVANIA
TEL.—HAncock 4-7419

REPAIR SERVICES

WEST COAST CANADA
WESTERN INSTRUMENT CO. BAYLY ENGINEERING, LTD
826 NORTH VICTORY BOULEVARD FIRST STREET -
BURBANK, CALIFORNIA AJAX, ONTARIO
TEL.—Victoria 9-3013 TEL.—Torento EMpire 8-6866
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