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A VOLTAGE MULTIPLIER 

FOR THE VACUUM-TUBE VOLTMETER 

IN THIS ISSUE 

NEW STANDARD 
Page 

PARTS . . . . . . . . . . . •  2 

V ARIAC OPERATION 
WITH FIXED 
BnusH SETI'I a . . . .  7 

eA 10:1 VOLTAGE MULTIPLIER 

is now availabl to xten l the rang of 
voltag m a ur inent of the T PE 1 00-A 
Vacuurn-Tu b Voltineter to a maximum 
of 1500 volt . 

This multiplier is a capacitive voltao'e 
divid r which provide a 10:1 reduction 
betw n the voltage appli d to th n1ul i
plier and the voltage appearing a ros the 
voltmeter terminal . The multiplier, crew 

on to the end of the voltmeter probe, adding about two inches to i s 
length. 

ince the input capacitance of the voltmeter differ lightly, an 
error in multiplier ratio of ±2% i possibl , but an adjustment is pro
vided by means of which the ratio can be adj u ted o ± 1 % for any 
TYPE 1800-A Vacuum-Tube Volt1neter. When a inultiplier an 1 a 
voltmeter are ordered together, thi adjustment i made at th fa tory. 

The effective paralleJ input 2--e. ·i ta.nee of the mziJtipneT i of the on-JeT 
of 100 times that of the voltmeter probe alon , and the effective 
parall 1 capacitanc is 1.5 µµf. When the cap and c nter plug are u cl, 
approximately 0.5 
µµf i added. 

The resonant fre
qu ncyof the probe, 
1050 Mc, i not 
changed by the ad-

Figure 1. Exploded view 
of probe, multiplier, and 

cap. 
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figure 2. Plot of low-frequency error for tile Type 
1800-P2 Multiplier. The high-frequency correction for 
the voltmeter is unchonged by the addition of the 

multiplier. 

2 

dition of the multiplier. The multipli r 

fr quency error i plotted in Figure 2. 
The multiplier i not recommended for 

use at frequencies below 100 kc. 

SPECIFICATIONS 

Multlpller Rates: 10 to 1. 

Dimensions: (Length) 
inches, over-all. 

Net Weight: 4 ounces. 

Type 

1 800-P2 Multiplier 

2�§ x (diameter) 1% 

Code Word Price 

I ABODE I $1 8.00 

NEW STANDARD PARTS 

The new look that ha lately been 
evident on neral Radio instrument 
r fleet the improv m nt in app arance 

of our standard part . D io-ned to be 
attractive a well a u eful, he knob 
and dials are al o available s paratel 

to those who make heir own labora ory 

equipment. 

KNOBS 

TYPE I !{nob , which replace th 
TYPE 637 seri s, ar uniform in general 

appearan e and appli ation and were 

e igned primarily for u e on General 

Radio in rument . All ar imilarly 

fluted and have mat hing narrow .. Jcirt , 

so that a unity of d ign is achieved 

when different type are u ed on th 
ame panel. Pointer model have large 

white V-shaped indicators for good visi

bility. 

KNB-1 

KNB-2 

Two new type ar now available� 
the bar lmob , KI B-1 and KNB-2, 
which are e p cially conv; nient for 
u e on rotary witches, and the pin
ner knob, KNU-3, for rapid rotation 
of the control haft on slow motion 
drives. 

Each lrn.o b is made of black phenolic 
re in with a molded-in bra in ert, and 
i fitt d with two et crew , 90° apart, 
which are threaded through the metal 
in rt. The boring of the haft hole is 
perform d as a final op ra ion on a pre
ci ion machine, e pecially et up for the 
purpose, so as to in ure an accurately 
sized hole which is concentri with and 
perpendicular to the inolded portion. 
I-Iol s ftre bored to fit a �-inch diameter 

haft and ar equipped with r movable 
bushing to adapt to �-inch diameter 
shaft . 

1-INCH DIAMETER - WITH BAR 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

KNB-1 j33A oz:. j BARK OBO E j $3.soi $13.00 

1 o/s-INCH DIAMETER - WITH BAR 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

KNB-2 ]6 oz:. jBARK OBTwo / $3.75j $14.00 
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2-INCH DIAMETER 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

KNSP-s la oz. jNURL onATE I $4.25 1 $16.oo 

2-INCH DIAMETER - WITH SPINNER 

Net 
Type Weight Code Word 

ZKNU-3 12� oz. lsPINNOBTRE 

1 %-INCH DIAMETER 

Unit 
Price 

$3.00 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

I $3.oo i $11 .oo 

2%-INCH DIAMETER 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

KNSP-10 j12% oz.I URLNOBTEN , $5.50 , $21.00 

2�s-INCH DIAMETER - WITHOUT 
POINTER 

Net Weight Package Package 
Type for 5 Code Word of 5 of 20 

KNs-12 I 1 7  oz. I NURLNoBnoz I $5.7s ] $22.00 

The TYPE KN Fluted Knobs are shown ap
proximately one-hn.lf actual size in the illustra
tion. 

MAY, 1948 

KNSP-8 

ZKNU-3 

KNSP-6 

KNSP-1 0 

KNS-1 2 

KNOB AND DIAL ASSEMBLIES 

A n w line of photo- tch d dials with 
frosted-chrome surface replaces the 
older ni kel- ilver m.odels. The TYPES 

901, 902, and 904 dial are available 
with or without friction drive and in 
two or more scale leng,i.hs. These dials 

were designed for applications requiring 

simple, direct shaft positioning of mod
erate precision. Dials are assembled on 

tandard TYPE I<:N knob and ther fore 
-mount on the . ame size of haft. 
The punched brass dial is accurately 

locate l on the knob by bos cs, fro1n 
which the shaft h ole i concentrically 
bored, and is al o in ulatctl from the 

haft insert by the ph nolic inaterial 
of the knob. 

Each dial is photo-etched and fin

i hed with black lin s on a fro ted

chrome plated background. This back
g,Tound fini h ha a silvery white 
color, furni hing e 'Cellent contrast 
with the black line , and ha diffuse 
reflecting properties, making it possi-
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bl to view or illuminate the dial 
fr01n an angl witho 1t objectionable 
glar . 

The parallax-fr indicator, which is 
de igned to hug the rim of he dial and 
to remain flu h with its urface, is fin

i h d in matching fro ted-chrome plate 
with a black ind x line. 

Friction-drive models are intended for 
u ·e when the accuracy of a photo-

2-INCH DIAMETER - TYPE 90 1 DIALS 
Dial 

4 

etched dial is sati factory, but wh n 

settings must be made more preci ely 
than can be done with a direct drive. 
The speed-reducing drive grip the rim 
of a eparate di c b hind the dial, o 
that the dial surface is not marred, and 
the driving haft is mounted on th 
panel in an eccentric bushing which per

mit lateral adjustment to the mootb, t 
operating position. 

Net Code 
'Type Arc Divisions Drive Weight Word Price 

901-HD 180° 100 Direct 
901-JD 270° 100 Direct 

2 oz. DILOG $2.75 
2 oz. DI LAP 2.75 

901-LD 360° 100 Direct 2 oz. DILID 2.75 

2%-INCH DIAMETER - TYPE 902 DIALS 

902-HD 180° 100 Direct 2}2 oz. DIM AP $2.75 
902-JD 270° 100 Direct 2).� oz. DIM ID 2.75 
902-Hf 180° 100 Friction, 3.3 :1 4 oz. DIM OB 3.75 

270° 902-Jf 100 Friction, 3.3:1 4 oz. DIM G 3.75 

4-INCH DIAMETER - TYPE 904 DIALS 

4-HD 180° 100 Direct 5 oz. DIP AR $3.25 
4-JD 270° 200 Direct 5 oz. DI POD 3.25 

90 
90 
90 
90 

4-HF 180° 100 
270° 

Friction, 5:1 8 oz. DIPEN 4.25 
4-JF 200 Friction, 5 :1 8 oz. DIPU'l' 4.25 

FRICTION-DRIVE PRECISION DIALS 

'I'y1•1•:s 905 and 906 Pr i ion Dials 
repla' th TYPES 704 and 706. They 
have fine blacl line xac ly po ition d, 
by an automatic preci�ion engravino· ma-

hine, on a fro ted- hron� background. 
rl he pacing of he line is chosen to give 

i.h inaximu1n a cura y of tting on
i tent with readability. 

Ea h dial ha a lath -turned rim to 
in ure concentri it , and i a tached to 

a ina hined brass hub, 'vhich i · fa ·tcne<l 
to the haft b two t rew ac es I
ble from the fron of the dial. The 
friction drive, which i fully a lju able, 
op rates on the outer edge of a hor e-

ho - haped lot in th dial, o that 
the 1 w- p -d lrnob turn in th ame 
direc ion a th dial and o that th 
drive mechani m all comes within the 
dial proper. 

4-INCH DIAMETER - TYPE 905 PRECISION DIALS 

905-Hf 
l 

180° 
l 

200 
905-JF 270° 300 

6-INCH DIAMETER - TYPE 906 

906-HF 
l 

180° 
I 

300 
906-JF 270° 450 

I 
Friction, 6:1 

l Friction, 6 : 1  

PRECISION DIALS 

l 
Friction, :1 

I Friction, 8:1 

9 oz. 
9 oz. 

15 oz. 
15 oz. 

DIR G 
DI RIM 

DIROT 
DIRAP 

$10.00 
10.00 

$12.00 
12.00 

www.americanradiohistory.com

www.americanradiohistory.com


5 MAY, 19 4 8  

www.americanradiohistory.com

www.americanradiohistory.com


GENERAL RADIO EXPERIMENTER 6 

GEAR-DRIVE PRECISION DIALS 

Two ntircly n w uni , the TYPES 
907 and 908 G ar-Drive Pr i ion Dial! , 
"" r cl ign d for the most exacting ap
plications and combine the fine-line 
accuracy of a machinc-engrav d dial 
with a po iti , fixe l-ratio redu tion 

rive. The dial i furni hed in fro ted

chrome plate with contrasting black 

line , and it hub is attach d dir ctly to 
th haft by two set crews. 

The gear has internal teeth, o that 
the knob, driving a tainle s teel pinion, 
turn in the sam direction as th dial. 
The pinion i hell in a collet in the knob 
so that it may be readily adju t d to 
project through any pan 1, up to � s 

inch thickn , by simply loo ening the 
et er w in the knob. This drive a -

em bly runs in a :floating bronze bu hing 

that is spring guid l to hold he gear • 

in proper m sh without backla h and 
that also obviates the need for preci-==e 
pan 1 drilling. 

The pinion and o·ear teeth ar pe-
cially designed to run moothly together 
and are cut on a precision gear shaper 
to insure uniformi y. The 10 :1 ratio 
permits calibrating he lmob a a v  rnier. 

The front-of-panel a embly requir 
only two 6-32 panel holes for rnoun ing, 
and the large hole for the window and 
drive of the back-of-pan l model ar 
round, o that they can be readily pu 
in with a pun h, hole- aw, or flycutter. 

The anti-parallax floating indicator i 
upplied with a dull-bla k back-up 

plate , which fill the window on the 
back-of-panel types. 

4-INCH DIAMETER GEAR-DRIVE PRECISION DIALS 
Dial Gear- Net Code 

Type Mounting Arc Divisions Drive Ratio Weight Word Price 

907-LA Front-of-panel 360° 360 1O:1 11 oz. DITAB $9. 50 
907-LB Back-of-panel 360° 360 10: 1 1 1  oz. DITOP 9. 50 

6-INCH DIAMETER GEAR-DRIVE PRECISION DIALS 

908-LA 
I 

Front-of-panel 
I 

360° 
l 

360 
I 

10: 1 2 1  oz. 
I 

DIV AT $11.00 
908-LB Back-of-panel 360° 360 1O:1 19 oz. DIVI.:\f 11.00 

(Lelt) Type 907-LA; (Rig/it} Type 907-LB, approximately half size. 

, 
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VARIAC O PERATION W ITH FIXED BRUSH SETTING 
Variac adju table transformer. are 

device for obtaining any require volt

age within th ir range, quickly, con
veniently, and efficiently. Variac volt
age output is sub tantially independen 
of load current, a contrasted with re
sistive controls. Usually, Variacs are fre

quently adj u ted to meet changing 
requirem nts of p ed, illumination , lin 
voltage, etc . 

Occasionally, Variacs are required to 
act as fixed autotransformers , a service 

for which the latter are more properly 
uited. Under the e conditions, the 

V ariac brush setting r main fixed for 
long periods under load, and the turn 

under the bru h are subjected to pro
long d operation at high temperature. 

At thi point a brief di cu sion of th 
function of and need for ''carbon'' 
(actually a mixture of carbon, graphite , 

and, sometimes , metal) brushes in 
V ariacs is in order. The brush is the 

ecret of successful V ariac design. To 
permit adjustment (i.e., switching) under 
load without interruption of current, the 
contac ting device n1ust establi h contact 

with an adjacent turn of wire before 
breaking the contact already estab

lished. This means that the contacting 
device must, perforce, hort ircuit one 
or more turns in certain po ition . In 
order to limit the short-circuit curr nt 
to a safe and reasonable value, the con
tact must have a certain niinirnuni 

re i tance. Si ce thi re i tan e i trav
ersed by th load current a well a by 
short circuit currents, it mu t not be too 

high . In effect, we have a tug-of-war 
b tween hort-circuit lo s.es, which call 
for a high re istance, and load lo es, 
which call for a low re istan e. The 
compromise is best effected wh n the 
two losses are equal . arbonaceous 
materials meet the resistance require-

ments nicely an i have lubricating and 
wear characteri tics hat are excellen 
again t the copper surface of the ex
po ed brush rack. 

· Becau of the load los s which are_ 
unavoidably in roduced by the bru h 
requirements , the hottest spot on a 
Variac will alway b directly under the 
bru h. This localiz d heat ouTce r rn 

addition to the uniformly di tributed 
heating of core and copper lo ses. The e 

latter are maintained at conservative 
level in Varia design, b ut the brush 
heat, even with generous heat radiator 
prov1 .... 10n , r till suffi ient to rai e the 
temperature of the turn in the im1nedi
ate vicinity of the brush to a point where 
the bare copper oxidize rapidly. 

Copper oxide, unfortunately, i a poor 
el ctrical conductor , and it forma ion 
in the vicinity of the bru h further in
creases the bru h heating under load. 
Thus heat leads to oxide which leads to 
more heat in an ex ren1ely vicious circle. 
If failure i to be avoided, the circle 

must be broken. 
Two good m thods have so far been 

found to prevent oxide accumulati n. 

One is obvious. Keep the brush track 
clean, u ing the fine crocus cloth and 

arbon tetrachloride cleaning technique 
outlined in the Varia instru ti.on sheet , 

at frequent ( mi-weekly) interval . 
The other is to prevent or slow down 
oxidation by excluding air from the 
vi inity of the brush by the application 
of a hin la r of heat re i tant , ineTt 
grea e to the bru h tra k. Dow- orning 
D-C-44 ilicone Grease has been found 
to be excellent for this purpose. A com

bination of the two method , a thorough 
leaning and r grea ing ever two weeks, 

will permit indefinite operation of Vari
acs with fixed brush setting . 

- GILBER'l' SMILEY 
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HONORS- Awarded to Melville East

ham, Chief Engineer and former Presi
dent of the General Radio Company, the 
1948 New England Award, at the annual 
meeting of the Engineering Societie of 
New England, at Bo ton, April 29. A 
scroll of illuminated parchment suitably 
inscribed, the New England Award is 
given each year to "a living engineer, 
resident in New England, who, by out
standing achievement, shall merit recog
nition of his accomplished work as well 
as of his character, by his fellow en
gineers of New England." 

R EC E N T  VISITO R S-

From Poland: Przemyslaw, J. Jaros, 
General Superintendent of Communica
tions, Polish State Railways, Warsaw. 

From Brazil: Captain Aldo V. da Rosa, 
Chief of Technical Division, Brazilian 
Air Force. 

From Chile: William Feick, Professor 
of Communication Engineering, Univer
sidad Tecnica Federico Santa Maria, 
Valparaiso. 

From Holland: Mr. D. Goedhart and 
Mr. W.W. Storm of N. V. Philips Tele
communication Industries, Hilversum. 

8 

Melville Eastham. 

PAPERS presented at the I. R. E. Na
tional onvention, New York, March 
21-24, 1948-by H. B. Richmond, 
Chairman of the Board, "An Engineer 

in the Electronics Industry -Prospects, 
Preparation, Pay"; by W. N. Tuttle, 
Engineer, "Use of Diode Rectifiers with 
Adjustable Transformers for Motor 
Speed Control"; by R. F. Field, En
gineer, "Losses in Air-Cored Induc
tors"; by J. K. Clapp, Engineer, "Fre
quency Measurement by Sliding Har
monics." 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

NEW YORK Ii, NEW YORK 

9G WEST STREET 
TEL.-WORTH 2·5137 

TELEPHONE: TROWBRIDGE 4400 

BRANCH ENGINEERING OFFICES 
LOS ANGELES 38, CALIFORNIA 

950 NORTH HIGHLAND AVENUE 

T EL'.-H 0 LL Y'W 0 0 D 6201 

CHICAGO 5, ILLINOIS 

920 SOUTH MICHIGAN AVENUE 

T EL.-WABASH 3820 
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