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3 MA Y ,  1 95 9  

TYPE 1607-A TRANSFER-FUNCTION AND 

IMMITT ANCE BRIDGE 

NEW FUNCTIONS, NEW NAME, AND NEW TEST MOUNTS 

An unusual new instrument, identi

fied a the TYPE 1607-A Transf r-Func

tion Meter, was des ribed in hi pub

lica ion a little over one year ago.
1 I 

could measure all the complex tran fer 
functions

2 
of thr e- and four-terminal

3 

devices and net·works, uch as transis

tors, vacuum tubes, amplifiers, filters, 

and attenuators, over the 60 :1 frequency 

rano·e from 25 Mc to 1500 J\.1c. 

New Functions 

Stimulated by comments of people 

, eing the instrument for the fir t time, 

e.g.,-"That's fine, but isn't there some 

way of making it mea ure two-t rminal 

impedances and admittanc , too? Then 

it would measure everything," we looked 

further and found a simple way to do 
just thi .4 Although the changes nece -

sary to incorporate the added functions 
involved cutt ing a fourth set of slots in 

the instrument's main junction block 

and he addition of a new indicator 
a embly, ' e were fortunat ly able to 

catch the first production lot of in tru

ments ju t in time to include these new 

features, starting wi h th first in tru
ment old. Therefore, all in trum nts in 
use are up to date, except that on the 

earliest unit the engrayino· shows the 

old name. The instrum nt ·will now 

measure the input or output impedance 
or admittance of two-, three-, or four

terminal network with d · bias upplied 

to all terminals and with hr - and four
terminal networks terminat d in either 

an rf hort or open ·ir uit. 

l W. R. Thur�ton, TI. A. Soden nan, ''A Transfcr-Func>tion 
1\'leter for the VlIF-rHF llungc," Genrrnl Radio E:cperi
menter, ol. 32, l"o. 10, 1\1arc-h, 10:;:, pp. 3-Fi. 
2Fonvard and reverse transacln1ittan<'C', trn.nsiinp dance, 
tran.<;fer voltage ratio, and transfer current ratio. 
3Ha,·ing one input terminal and one output terrninal 
grounded. 

41 ot "everything," of course- ju:-;t 2, 3, and 4-tcrminal 
networks. 

Figure 1. View of the Transfer-Function and lmmittance Bridge with Transfer-Function indicator in place. Inter
changeable lmmittance Indicator is shown in foreground. 
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New Name 

vVith the capabilities of the instru

ment increased to cover many additional 
applications, the old name, "Transfer
Function l\1eter," was not completel. 
descriptive. The new name is "Transfer
Function and Immi ttan e Bridge,'' the 
word "Immi ttance" deno ing both im
pedance and admittance. Becau e of it 
convenien c, this word i gradually com
inrr into more common use in conn ction 

with transmi ·sion lines, networks, and 
certain types of measuring instruments, 
such as the slotted line. 

The chang of the last "'\vord from 
"Meter" to "Bridge" i intended to 
improve further the d scriptive ac
curacy of the name. Pa si e, null-type
cir uits u d with generator and <le
t ctor to mea ure a curately the real 

and imaginary components of an un
l-nown in terms of resistive and re
ac ive standards are commonly called 
"bridg s," whether or not th la ic 
bridg , diam.ond form is apparent with
out topological juggling. 

Interchangeable Indicators 

Two different indicator unit , hown 

in Figl.ffes 2 and 3, are furnished ,,.i h 

4 

the bridge, one for transf r-function 

measurements and he other for im
mittance measurements. Each is an as
sembly of a cas ing with three rotatable 
loop units , control-indicator arms, and 
calibrated scales. They are held in place 

by four crews and are easily inter
changed. Loca ino· pins p rmanently 
pre rve alignment and fa tory cali

bration. 

Circuit for lmmittance Measurements 

The operating principles and circuit 
for transfer-function measurements were 
fully described in the earlier ar icle, 1 to 
which reference i made for ba ic de
scription and features. For immittance 

measurements with the Immittance In
dicator (Figure 4), there are s ill hree 
loops coupled to three coaxial lines, two 
of which are terminated, respectively, 
in a standard conductance and a stand· 
ard usceptance, bu the third loop 
cou plcs to the bottom lin (label d ''Net
work Output") instead of to the right
hand line (labeled "Ne work Input"). 
In the schematic diagram of Figure 4: 
the circuit is et up for measuring the 
output irnmittance of a four-terminal 
network. To measure net\vork input im-

figure 2. View of the two indicators. Calibrations are normali:z:ed with respect to coaxial line characteristic 
impedance (50 ohms) and admittance {20 millimhos). 
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5 MA Y ,  1959 � 

Fig ure 3. Rear vie w of i nd ica tor un i ts sh owing d i fferen t loop l oc a ti on s  a n d  c onsequen t d i ffer en ces i n  sca le 
p la te shape . 

mittanc the network is simply re

ver d. K ote that the lower line, though 

labeled "Network Output" because of 

it use during tran fer-function mea ure

ment , actually dri\res th network dur

ing immittance mea urem nts. The up

per line , lab led "N et\York Input" 

becau e of its use during transfer-func

tion mcasuremen ts, act a either a hort 

or open circuit at the other end of the 

network dur ing immittance measure

ment· and ha no other 'Oupling to the 

circuit, except to provide de bias if 

required. 
For measurements on t\YO-terminal, 

grounded immittances, the unkno\Yn 

Fig ur e  4. Sch em a ti c  
diagram of th e c irc ui t  
for i m m i ttance m ea s
ur em en t. F or Q di g
gram of th e c irc ui t  for 
tr a n s f e r -fu n c t i o n 
m ea s ur e m e n t, se e 

previ o us arti c:le.1 

network is connected to th lower ("Out

put") t rminals and the upp r line 

(labeled "Net work Input") is not used 

at all. 

Thi circuit for immittance mea ure

men ts is th same as that used in the 

TYPE 1602-B Admittance Met r.
5 

With 

th lower lin (labeled "Network Out

put") et to a half wavelength or an in

tecrer multiple thereof the in trurnent 

mea ure admittance. With the line set 

to a quarter wavelength or odd multiple, 
sw. R. Thur ton, "A Dircrt-R acling Imp dance-::\Ieasur
ing In ·trumcnt for the 1.:-H-F Range," G neral Radio Ex
perimenter, Yol. 24, Xo. 12, :\lay, 1930, pp. 1-7. 
R. A. , 'odcrman. "hnproved AC"C"urn.cy and ConY nicnce 
of :\Icasurements with TYPE 1602-B Admittanc-c l\leter 
in VIIF-l."HF n,rnds,'' General Radio Experimenter, Vol. 
2 , �o. 3, August, 19:>3, pp. 1-6. 

j 85 = ± j 20 mm ho 

"Network lnpu1'' Line 
length= n1 >v'4, n= even 
or odd integer 

External 
Detector 

length= odd multiple of A/4 
for open circuit at network 
terminals; multiple of >.12 

t-----------�------�for short circu.it 

"Network Output" Line � 

Network 
Under 
Test 

length =n2 >-14, "2 = even or odd 
integer {n1 not o1 wo ys equal to n2) 

length= odd multiple of .V4 
for impedance measurements; 
multiple of >./2 for 
admittance measurements 
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the instrument mea ures imp dance. 
Th cales ar calibrat d in normalized 
component , from 0 to 1, \vith a mul

tiplier from 1 to oo. For imp dance meas
urements, the ref rcnce i 50 ohms, 

and for adrnittance rn asurement , 20 
mmhos. The Transfer-Function and 

I mmittanc Bridge an measure every

thing that th0 Admittance M er an 
measure, includino- rcflc tion coeffi ient 
and V WR of ran mi ion lines and an
tenna . In addition, i ha the built-in, 
calibra d, adju table l ine for dire ·t
r ading immittan e mea urement , the 
second, h r - ircui d, calibrated ad

ju table lin for prop r t rmination of 
four-terminal networks during input and 

output immittance measurements, and 
provi ions for biasing a ·tive devi e or 
network·. H w ver th Admittance 
M ter will no doubt till b pr f rred 
in a number of in tanccs for two-termi

nal mea urements because of it lower 
price, smaller siz , and omewhat better 
ba ic accuracy (3 0 vs. 5%). 

New Transistor Mounts 

t very-high and ultra-high fr quen
cies, the method of conn cting an un

known devi ·e to a n'.l a uring in trumen t 
of any l ind is criti. ·al. Heproducible an
swer can be ohtaine I in different meas

ur - men ts by different people u ing dif

f r nt cquipm nt only if th same, 
tandard m thod of making conne ti n 

I u ed in all cases w ith d tail of con
figuration and dimcn ion b-ino- precisely 

the ame. Furthermore, the nece ity of 

6 

T UNUSED, 
EXCESS LEAD LENGTH 

F ig ur e  6. Sketch of con n ec ti on s  to transi stor, showi ng 
th e r efer en c e  poin ts of m ea su remen t. 

applying bridge voltages or curr nts to 

tran i tors or other tive devic of 
a urately compen ating ray capaci

tances and inductanc and of suppre -

ing spuriou o :illation makes th d -
sign of suitabl mounts more than a 
minor job, even for an engin r killed 

in vhf-uhf de io-n t ·hnique . 
To help avoid th problems i n  tran-

i stor measurement , standard mount 
have been design d two of whi h are 

pre ntly available and two more whi h 
are approa hin · c01npletion in dev lop

ment. dditional types will be add d 

from t ime to tim in re pon e to u r 

d mand. Those a vailabl n ar for 
JETEC ba ing 0.200-inch-pin-circl 
triode w ith comn'lon base (1607-PlOl) 
or common m itter (1607-Pl02). Tho e 
in d velopment ar for 0.200-in h-pin-

ircl etr d and 0.100-inch-pin- ircle 

Tiod with om1non ba . Leads of 
unit to be mea ur d can be any leng h 

b tw en % 2 and Yi 6 in h, and lead diam
eters up o 0.035 inch can be accommo
dat d. In h Tran f r-Fun' ion and 

Immittance Bridge all characteri ·ti ·. 

of a given transistor with a given com

mon ele ·trod ar mca ur d with a 
. ingle mount, thus in u ring 
of r ult at h igh frequ n i 

These transistor mOl 111 ts incorpora t 

sev ral refinements that r ult in ac
curate and reprodu ible rnea urement : 

F i g u re 5. T wo views of th e T yp e  1607-PlOl Tran si stor 
Mou nt showi ng th e da m p er u n i t  p roject i n g  from th e 
side. In th e rig h t- h and vi ew th e l·ead al ignm en t h oles 

can a l so b e  seen. 
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F i g u r e  7. Vi e w  of th e Typ e  1607-P20 1 Tu be Mou n t  
wi th tu b e  a n d  sh i eld i n sta l led a n d  da m p er u n i t  p r o
jec ti n g  from sid e. Bi ndi ng p osts at l ef t  a r e  f or h ea ter 

c on n ecti on s. 

(a) The reference point of measure

rnent on the transistor 1 al i. onl Yi 611 

from ' here hey merge from t he header, 

as shown by Figure 6. Ther efor the 

mea urcd characteristics ar tho c of th 

tran istor elements in their hou ing and 

with Y16" leads. This measur ment en
vironment is very clo to the best that 

can practically be done in actual ircuit 

use of tran i tors. 

(b) The input and output lines lead

ing to the ref rence plane ar a curatcly 

compen ated to maintain a 50- hm 

characteri tic impedance 1 vel 'Yith very 
low reflections due to di continuities. 

(c) A removable 50-ohm re i tor, ' ith 

bias blocking capacitor, i supplied to 
. uppre spuriou o cillations. Thi re

.'istor is hunted across either the input 

or the output of a tran istor depending 

on the type of mea urement b -ing made, 
and ha no adv rse eff ct on measure

ment accuracy. 
(d) The inpu t and output ·ircuits 

'vithin the mount ar v r well shielded 
so that coupling between them ext rnal 
to the tran istor is negligi bl . 

Tran istors ·with 0.072-inch-pin circle 

will be easily measurable in the 0. 100-

inch-pin-circle mount (available later) 

if t he lead are bent the slight amount 

M A Y ,  1959 � 

required, by u e of the lead alignm n 

hole provided in the top of the moun . 
Ficrure 5 i a photo of TYPE 1607-PlOl 

Transi tor J\1:ount. 

Tube Mount 

On tub moun 1s available so far. 
It is desio-n d for common-cathod m as

urements on e en-pin miniatur tube 

u h as 6AF4, 6AF4A, 6A 4 6T4, and 

other tu be ha vino- the am pin connec
tion . The tube i mca ired in the ocket 
of the mount o that mea ured values 

"\vill in ·lud ocket eff ct and will b 
those of greatest u in circui d 1gn . 

'rh TYPE 1607-P201 Tub Mount, with 
tub and shi ld in tallcd 1s hown in 

Figure 7. 

Typical Measurements 

With thi instrument dir ct measur -

m nt can be made of the.._param. t rs of 
commonly u ed transi tor , acuum 

tub , and passive network . 'Iransi tors 
can be measur d in ith r the ommon
base or ommon-emitt r c nn ction; and 

a complet et of m a urement s can be 
made in either onncction without calcu

lation of any of the par'" m ters from 

measurement mad in anoth r connec

tion. 'lhi factor i important at high 

frequencies , where connec tion hange 

can cau change in the ff t of tray 
apacitan ·cs and inductance . 

The chart on page sho"\"v a typi ·al 

set of m a urern cnts mad on a high

frequcucy tran i� tor. �\.11 the valu wer 
directly m a ured with the xcept ion of 

the h0 parameter . For the h0 m as ir -
ment, the output admittanc must be 
determined with th input circuit open 
circu i ted , a con lit.ion which i ea ily 
obtain d \Vi th the bridge'. However, with 

the open-circuit e I nection. the lam1 ing 

uni t s  cannot b u ed , and in , on1 case: 

reg n ration or o. il lation can occur. In 
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these cases, h0 can easily be calculated 
from the f orrnula: 

h = y + h1h
r 

0 22 --
hi. 

The varia ions in some of the above 
transi tor param t r with colle tor 
voltage are plotted in Fio-ure . Figure 9 
shows m asur d value of forward ur
r nt-tran fer ratio for a diffus d-base 
transi tor. Figure 10 ho\ the re ult 
of mca uremen s of the short- ircuit 
output admi tan , Y22 on a imilar 
transistor . 

Th extrin ic ba e re i ance, rbb', of a 
transistor i often d t rmined6 from 
m a ur in n of th c mmon- mitter 
input impedance wi h the collec or hort 
cir uit d, hie· In thi ca , th rw i ap
proximately equal to he input resistance 
obtain d at a frC'qu n y at ' hich the 
reactance is zero. Fi ure 11 shows a plot 
of hie m asur d on a rela ively low-fre-

8 

quency transistor, indicating a base re-
i tance of 27 ohms. At frequ nci 

above the zero-r a tance point, he re
ac an e becom s po itive owing to th 
indu tance of the lead in id the tran
sistor body and tha of the short 1 ngth 
of pin b tween the eal and the point at 
whi h the mea uremen t are made. 
At much high r fr qu nci , thi lead 
indu tance an be in paralled r onanc 
with th tray capacitan e to the sh 11 
and ground, a h wn in Figur 11. 

In hio-h-frequency tran istors, the 
zero-rea tance point occurs at a much 
higher frequency, and the impedance at 
thi point may be affec d by stray lead 
reactances. A typical rnea ur ment i 
shown in Figure 12. Measur ment 
wer also mad on a lotted line in order 
to che k the value mca ured on the 
Transfer- un tion and Immittance 

6H.. P. Abraham and R. J. Kirkpatri k, "Transi tor Char
acterization at VHF," Proc. Nat. Elec. Conj. 13, pp. 
3 5-402, 1957. 

NETWORK PARAMETER MEASUREMENTS ON A 
HIGH-FREQUENCY TRANSISTOR AT 300 Mc 

FREQUENCY = 300 Mc, Vcb ·= -4.5v, le = 1.0 ma, SHELL GROUNDED 

COMMON BASE COMMON EMITTER 

SC SC 
HYBRID ADMITTANCE HYBRID ADMITTANCE 

mmhas mmhos 

a f hfb Y21b hf e Y21e /3 f 

0.79 - j 0.53 -0. 79 + j 0.53 -3.4 + j 10.2 -0.68 - j 1.5 2.0 - ; 12.0 -0.68 - j 1.5 

� hcb Y12b hre Y12e /3r 
0.32 - ; 0.18 0.04 + j 0.14 -1.4 - j 1.0 0.12 + j 0.09 -0.4 - j 1.0 -0.215 - ; 0.02 

hib Yub hie Yue 

67.0 + ; 53.8 9.1 - j 6.9 115 - j 75 5.9 + j 4.1 

ohms ohms 

hob Y22b hoe Y22e 

0.2 + j 4.25 1.8 +·; 4.2 3.2 + j 3.0 1.9 + j 4.3 
mmhos mm hos 
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Bridg �. Th sc measurement ar plotted 
on th ame figure and i is vident that 
they agree very clo ely -n,·ith the Trans
fer-Fun tion and Immittance Bridge 
measurement . 

Advantages of the Transfer Function and 

lmmittance Bridge 

The Transfer-Function and Immit

tanc Bridge ha a number of verv im
portant advantage over other m thods 
of mea uring tran i tor characteristics 
in th \ IIF--CHF range. 

(a) All mca urcm nt are made di

rectly, with he tran i tor operating in 

th proper environment a d fined by the 
param t r being measured. In most 
ca e no calculations arc r quired to ob
tain any de ired hort-cir ·ui or open-

ircuit input o itput or tran fer func-
tion. ire· mea urem nts ave tim 
and avoid deterioration of measurement 
a curacy. 

(b) All input , output, and transfer 
mea urcment on a giv n tran istor 'vith 

a given common ck· trode arc mad with 

the same mount, so that con i tency be
twc n th cliff rent fun ·tion is a -

sured. 'urthcrmor standard inount · 

are availabl and are not a d sign prob
lem to th u er. 

( c) The unusually wide frequency 

10 

range from 25 Mc to 1500 Mc is valu

able in mo t application and is of par

ticular interes for oday s new comm r
cial transi tors. 

(d) The bridge an be operated wi h 
a very low rf 1 v 1 on the unknown, 
which i essential for the mea ur mcnt 
of tran i tors and other nonlin ar de

vices. 
(e) First impre ions notwith tand

ing, the bridge is very simple. Th initial 
appearance of complexity i due to the 

large ntlmb r of different things that it can 

m asilre, but each of these thing by itself 

is mea ured in a straightfon ard and 
simple mann r. 

'I he bridge is completely passive, 
with tability of calibra ion depend nt 

only on permanent , ph r ical dimen j n . 
Finally , th in trument make basic 

measur ment of cir uit characteri tic 
that have been in use sine th begin
ning of radio and tha will continu to 
be used indefi nitely into the futur of 
ele ·troni urr ntly it mo t popular 
us is f r the measurement of tran istor , 

but its ability to mea ure any n twork, 
activ r pa ·ivc, indicates a much wider 
fi ld of application. 
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SPECIFICATIONS 
Frequency Range: 25 to 1500 Mc, with r duced 
accurac·y above 1000 Mc mid wh n flexible 
cable il'3 used in th ' lirn•s. Th ' u of hi , ble 
is r 'quired at fn•quenci<' below 150 Mc and i 
optional at other frequencie . 

figure 13. View of the instrument storage box with 
accessories that are supplied with the Type 1607-A 

Transfer-Function and lmmittance Bridge. 
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1 1  

Measurement Ra nge: 

ol tag a.nd Current 
Ratio.· 

Accuracy: 

(up to 1 000 M c) 

( R )  0-30 2.5 (1 + -vR5% + 0.025 

Tran s i m pt •danc (Z2 1 )  
0- 1500 o hms ( lz ) 2.5 1 + '\J 

5
g o/c + 1 .25 ohms 

Tran. ad m ittance ( Y2 1 )  
0-GOO m m hnB ( / Y2 1 ) 2.5 1 + '\,j· 20 

0 +o . 5 m m ho 

I mp d m w  (Z1 1 ) 
0- 1000 o h m  ( /Z 1 1 ) 2.0 l + '\,/ 

50 
% +  1 .0 ohm 

dmittanc ( Yu )  
0 00 mm hos ( /Y ) 2.0 1 + '\,/ 

2
g % +  0.4 mmho 

DC Bias:  T0rm in nl . :Lr(' prov idC'd for introd uc
i n g  <le bias from C'xt< ' rnal so u r  'PS. Maximwn 
bitv c-urn'nt,  1 00 ma ; maxi m u m  bias vol tage, 
400 volts. 

Type 

M A Y ,  1 9 5 9  � 

Accessories S u pplied: Rang -Extension U n i t ; 
Tran f r- Function I nd icator ; I m mittan ce h id i
cato r ;  6 term in at ions (ope n ,  short, matchC'd , 
etc . ) ; ·tandard ;.; ;  1 0-db atten uato r ;  air l in <'s 
(2 1 . 5 an d  43 cm ) ;  3 -l in ·c•ct ions ; om;tant
i m pcdanc • adj u;.;tabl • l i ne• ;  a 'P 'ciaJ te • ; 1 0  
patch cords ; carrying ease with ·torag ·pace 
fo r i n. ·t rumcnt and a ·c ·so r ies. 
Acces sories Req u ired: G e nerato r,  detecto r, and 
mount fo1· w tl o 1own dC'v icc. Unit Osc i l l ator. ·  and 
T Y P8 DNT Dctecto 1·s arc recomm 1 dcd .  Fo r 
coaxial adaptor , cc late t General Rad io 
C:1.talog. Sec bel w fo r mount availabl . 
Other A ccessories Ava ilable:  TYPE 1 607- P l O l 
Transistor Mow1t fo r J T C-30 ba ar
rangPmcnt , groundc•d base. TY PE 1 607- P l 02 
Tran :--istor Mount for JETEC-30 base arrang -
mcnt grow1.dcd emitt 'r. T PE l 607-P20 1 Tub<' 
MoW1 t, 7-pin m i n i ature, gro und d- ·ath d , for 
6A F4, 6A F4A , and oth r tube with :1.m 
C'Ol l 1 wction s. 

Case: Th i n trument, with a ce so ries, i s  
mount d i n  a wo d n cn.rryi1 g and to rage case. 

Di m e nsions:  ase - 1 1  Y.I,' x 1 4 _Y2 x 40 i n chc . .  

Net Weight: 63 po und . 

Code Word Price 
1607-A 
1 607-P l O l 
1607-P102 
1607-P20 1 

Tra n sfer-F unction and l m m i tta nce Bridge . . . . . . .  . H Y D H. A  
T RANS"\ I O U NT 

$ 1665.00 
60.00 
60.00 
7 5.00 

Tra n s i stor M o u nt ( JETEC-30, gro u n ded base) . . . • .  

Tra ns i stor M o u n t  (JETEC-30, gro u n ded emitter) . . .  
-

Tube M o un t, 7-pin m i n iature, grounded cathode . .  
TO P I CJ\I T 
T B E S 1 0  NT 

U . •  ' . Patent No. 2,5-l-8,-157.  

NEW METERED VARIACS, 

TYPES WSMT3A, W5MT3W 

T h e  usC'fulness f the Variac® au to-
1 ransformer as a laboratory too l can be 

con. · id rably enhanced by the inclusion 

of m ters i n  t h  a mbly o tha volt

ag , current ,  or power measurements 

can be made dire · tly withou t  the nee s
,..; i t. of finding,  and connectino- ,  extern al 

ineters . To this nd,  en eral R adio of
fers two instruments, imiln.r in appear
ance and construction and differing 

n ly in one re pect. 'I he TYPE W5 1 T3A 
I etered Variac r ad volt and amp re ; 

t he T PE vV5l\ 1T3vV l\1cter cl Yariac 

reads vol ts and watts; l o t h  are metered 

in th output or load circuit .  

The metal case houses a TYPE W5 

Variac, the meter , a curr nt transformer , 

and th · n ces ary . w itch ing and rnd cr 

shielding. Thi l at ter i u ffic i  n tl) effec

tive to reduc the \ ariac ray field to a 
point perm it ting an ov r- 1 1  ac ,uraC>" 
of 3% (ful l  cal ) with 2% meters . Con
n c tions ar made through a thr -wire 
cord ( l i n  ) and a th.re -wire outlet (load) . 
A double-pole off-on switc h  di ·connect� 

th i nstrum n t  from both side of the 
l in i n  the off position.  A make-bef re

brcak rang wi tch perm its switch i ng 
under load of th dual ale ammeter o r  
' attmeter , a the c a  e may b e ,  fro m  

1 ampcr0 to 5 amp r , ful l  seal , or 

from 1 50 \Vatts to 750 watts, f u l l  c. le ,  
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G E N E R A L  R A D I O  E X P E R I M E N T E R  

re. p cl iY ly. urren t- oil circui an , 
hPIH'<' , load circu it  are fu.' tl for 1 an ] -

ampcr . 1 11 th \:y - ).rr:L (amn1 t Pr) 
1 od I a n  l f r 2 and - amp r s m t h  
\\.,. _ . I T. \V (wu tmct r m cl l .  

mn. che 
\ aria c ·  R J S  qmpp I "·i t h  

1 2  

n v  n 1  n L  rr:nng hau<ll  A n t 
w ighl of 1 1  % pounJ.s a ures ready 
p rtabil ity.  

SPECIF ICA TrONS 

Frequency:  50-.00 <>yC"l�R. 
Input Voltage: l 1 5. 
No Load Loss (l i ·yc · J c  :s) : !-1 watt 
Output Voltage:  0- 1 35 ( - J 50 volt rnrtPr). 
Output Current: ( \\'5 1\ 1 T3�\. ) Two rn.ngc•. 0- 1  

-5 a1n p <  •rl',.,. 
Output Warts: (\Y5�I 3 \  ... ) Two rang 8 - - 1 50, 

_ , - w:. t t :s. 
Meter Accuracies :  ± · ( of f ! l l  �·ale. 
Switching: I'F-UK ,  h ·n-1 olP witch d is · n-
l H '\' -; :lb1Sen1bly from l i rn• in "OF'F" po. i t ion.  

l\Jt.tt-r A . .  .E H l G H-L \\' ,  rn:tkL·-l wf rP
hreak: to pnm i l  ·w i l  «' h i 1 1 g  under lo:. d. 

Typ,. 

Terminals :  Lin - 3-wi rC' cord and pl ug. 
Loa<l 3-w ir(• o u t lt •t rPP<'ptn.<'1 (wi l. l  

i c · c·t•pl 1 a r:dlt>l 2-w i n •  pl ug ) . 

Fusing: \Y5 Iv1T3A - 1 a n1 p  1·1 . ,  low rang . 

5 a.n1per • , h i�h r:i1 1 gt-. 
"\\o"5 . 1T3\\' - '.... a m p<:'re�, low range. 

5 an pPr«'1S h igh n 1 1 g1." 
Angle of Rotation: 325° . 
Driving Torque: 30- 10 o z . - i n .  
Case Dimensions: . I .'i l I I  h igh , G 3  " widP, 6%" 
Ut't'JJ and h a 1 1 d l  

Nel  Weight: 1 1  �· pou nd . .  

C O!le l V ord Pr-ice 
W5MT3A 
W5MT3W 

Motered Var iac (volt meter, ammeter) . . • . . . . • . . • .  

M etered Var ia:c (volt meter, waltmetet) . . • . • • • • • • .  

' A l:I I ,  
CA BO� 

$ 85.00 
1 1 0.00 

Pa t e l l l  pplif'd for . 

e era/ a c m n y  

www.americanradiohistory.com

www.americanradiohistory.com

