
INSTRU MENT S PECIFICATIONS 

e 0 W I N G T 0 G 0 V E R N M E N T A L R E S T R I C T I 0 N S on 
the u e of certajn materials it has become nece ary to u e substi
tutes wherever possib]e. While -rhe performance specifi ation of our 
instrumenl:s are not affected, substitute materials are being used. 
In a cepting orders during the present situation brought about by 
the national defense program, we reserve 1:he right to make any 
necessary substitutions in the constructional features. 

NEW TER MINAL S FOR USE W ITH 

CO AXIAL TRANS MISSION LINES 

e A T H I G H A N D U L T R A - H I G H F R E Q U E N C I E S the de ir
abili ty of constraining electro-magnetic fie1d within very definite con
fines has led largely to the adoption of coaxial transmission Jines for 1:he 
transference of power from one poin1: to another. Ideal 1:ransmi sion 
lines of this type, having inner and outer conductors of zero r istance 
and an intervening medium of zero power factor, are theoreticaJly capable 
of transferring power with zero energy Joss and with zero external field, 
and the properties o:f a tual lines approa h tho e of the ideal very Jo ely. 

(Continued on page 2) 

ALSO IN TH IS IS S UE: 

A NEW Auot0-FREQ E CY MtCROVOLTER . . . • . • • • • • • • . • • • • . . . . • • • • • . . . .  paBe 6 
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G E N E RA L R-A D I 0 · 2 

For mea uring circuit , in particular, 
oaxial lines have been found almost in

dispensable. Because of the uniform 
distribution of indu tan e and capaci
tance along their length and the ab ence 
of appreciable losses from radiation, they 
generally follow the conventional ��engi
neering solution" of the long line with 
great accurac at frequencies extending 
into the hundreds of megacycles. To the 
properties of low losses and of low exter 

nal field must therefore be added the 
further virtue of accurate predictability. 

To obtain maximum benefit from 
coaxial Jines, however, it is of great 
importance to use prop r terminal equip
ment. For convenience, a plug and jack 
system is often highly desirable for use in 
setting up mea uring systems. The plugs 
and jacks used should have two very 
definite properties, namely ., (1) they 
should be as short as possible and have 
a characteristic impedance differing 
from that of the line as little as possible, 

in order to minimize reflections resulting 
from impedance mismatch, and (2) they 
should have as continuous an e ternal 

shield as possible, in order to minimize 
e ternal fields. 

The TYPE 77 4 Coa ial Terminals, 
shown in Figure 1, have been designed 
with these two properties in mind. In 
order to reduce impedance mismatch in 
lines having different characteri tic im
pedances they have been made with as 

hort internal conductors as possible and 
with a low capacitan e as possible. In 
order to provide a ontinuous an ex
ternal shield as po sihle, Jugs have been 
provided for four connections to the 
outer shell from the cable sheath at 
points uniformly distributed around the 
circumference. 

The solid dielectri i polystyrene, 
which ha both a low dielectric constant 
and a low power factor. These properties 
make possible the low capacitance and 
low losses of TYPE 774 Coaxial Termi
nals. 

A plug unit and a jack unit are a ail
able for mounting on panels, and a simi
lar pair of units for terminating coaxial 
cables. The plug connector and the jack 
connector make it possible to join two 
cable having identical terminations, 
that is two plug or two jack . 

FIG RE 1. A group of TYPE 774 Coaxial Terminals. 
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For many applications the capaci
tance of these uni ts is the factor to he 
considered in determining their uita
bility. The capacitance for each TYPE 
774 Un.it is listed in Table I. In addition 
to the total capacitance listed in the first 
column, there is given, for many units, a 
figure called ��insertion apacitance,'' 
which is the capacitance added to a 
circuit when that particular unit is 
plugged in. This is lower than the total 
capacitance because of the overlapping 
when a plug rmit is plugged into a jack. 

In addition to the connectors listed in 

3 EXPERIMENTE R 

Table I, another uni , for use with TYPE 
684-A Modulated Oscillator, is available. 
This adapter can be installed in place of 
the output binding posts pro ided on 
the oscillator. This type of output termi
nal is necessary when the oscillator is 
used as a power source for impedance 
mea urements at frequencies above a few 
megacycles, as for in tance with the 
TYPE 821-A Twin-T. 

The importance of maintaining the 
continuity of the external conductor in 

TABLE I 

Total Insertion 
Type Capacitance Capacitance 

774-P Panel Jack 2.8 µµf 1.7 µµf 
774-G Panel Plu� 2.4 1.3 
774-M Cable Jae 2.8 1.7 
774-E Cable Plug 2.5 1.4 
774-F Plug Connector 3.6 1.3 
774-N Jack Connector 4.2 2.0 
774-X Terminal Unit 6.0 4.9 
774-M Cable Jack } 

and 4.1 
774-G Panel Plug 
774-P Cable Plug } 

and 4.1 
774-E Panel Jack 

FIG RE 2. Panel view of a TYPE 684-A Modulated Oscillator with TYPE 774-V Coaxial Adapter 
in talled. The adapter fits one of the rn.ounting hole for -the standard binding post terminals sup

plied with the instrument. A metal button to co er the other hole is furnished. 
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GENERAL RA D I O  4 

TYPE 774-E able PJug. 

T PE 774-P anel Jack. 

TYPE 774-M Ca bl Jack. 

TYPE 774-G Pane] ] ug. 

TYPE 774- uap l r. 

TYPE 774- rnsertion Unit. T ermina] Unit. 

(One-half a tual size.) ( ne-half actual ize.) 

FIG RE 3. c ·Lional drawing showing constru tion of TYPE 774 Coaxial T rminals. Drawincrs 
are full size except wher indi ated. 

measurement wilh Lhi in. trument can 
be een from the foil owing xam pie: 

A mea sur ing y Lem compn mg a 
TYPE 681-A Modulated 0 cillator, a 
TYPE 821-A Twin-T Impedance-Mea -
unng Circuit, and a radio r cej r are 

connected as hown in Figure 4. 
A small amount o-f e rie indu tanc 

in Lhe ground side of the generator cable 
is de ig na ted as Le, a simi]ar inductance 

in Lhe receiver able a LR, and the 
common ground lead as LM. The vol ta ge 
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5 EXPE RIMENTE R 

TYPE 684-A 

MODULATED 

OSCILLATOR 

TYPE 821-A 

TWIN-T 
IMPEDANCE 

MEAS. CIRCUIT 

RECEIVER 

F1GURE 4. Block diagram illustrating the effect of series inductance 111 the genera·tor and de
te tor lead . 

drop in La prod uces a fl ow of curren t 
around the loop con is ting of the cab]e 

heath, the ground lead, LM, a d the 
ground capacitance of the o cillator. 
Similarly, curren flow in th right-hand 
lo p that indudes LR. 

Th voltage applied to th r 
ha , therefore, two components , one 
fron1 the Twin-T, the other from th 
drop aero LR. When a null point is 
rea hed, therefore, the Twin-Tis out of 
balance by an amount neces ary ·to can
cel the effe t of the ext raneou oltage 
from LR, that i , to mal-e the ector um 
of t.he Twin-T output ohag and the 
e traneous oJ tage eq u al Lo z ro. 

The error in mea urernent aused b 
this rie indu ·tance i one of th mo t 
erious encountered in null measure

men L • at radio frequencies, and, in order 
to avoid j t, coaxial terminals hould b 

Type 

774-E 
774-M 
774-G 
774-P 
774-F 
774-
774-Rl 
774-R2 
774-X 
774-YB 
774-V 
774-A 

Description 

Cable Plug 
Cable Jack 
Panel Plug 
Panel Jack 
Plug Connector· 
Jack Connector 
Patch ord 
Patch Cord 
In rtion Unit 
Term.in.al nit 
Adapter for TYPE 684-

Modulated Oscillator 
onceutric Shielded 

abl (3 f et) 

u ed on both genera tor and rece L ver . 

TYPE 774 Coaxial Terminal an al o 
b upplied air ady asse1nbJed a paLch 
cord with 3-foo L Ieng Lhs of concen Lri 
cable, for u e in mea tir1 ng circuits. Two 
assem blies ar available: T PE 774-Rl, 
which has a plug at ca h e nd · and TYPE 
77 -R2, whi h ha one pJug and one jack. 

The cable is mad e Lo our p cifications 
b Sjm ple Wire and Cable Company 
and consi t of a Lranded her llimn
copp r ond u tor eparated from a 
braided t.inned-copp r h.ield by Anh -
drex A insulation, with an o er-all cover
ing of abra i n-r islant rubb r. Th.e 
nominal hara t ri tic impedan e {the 

able is 72* ohm ; Lhe nominal capaci
t.ance is 26 µµ{ per foot; and the power 
factor i 2 r less al 1000 cyde 

*Thie ii; subject to a variation of ±107. 

Code Word 

CCES PE 

- D. B. I CLAIR 

Price 

'l.50 
1.50 
LOO 
1.00 
1.00 
LOO 
LJ,.00 
4.00 
4.50 
3.50 

1.75 

1.00 
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GENERAL RA D IO 6 

A NEW AU D IO-FREQUENCY MICROVOL TER* 

•IN M ANY TYPES OF WORK, 
such as the measurement of amplifier 
gain, hum level, overload points, and 
transformer characteristics, the TYPE 
546-B Audio-Frequency Micro oher i 
an extremely useful accessory for ob
taining accurate answers rapidly, for 
by u iug the rnicrovolter with an audio 
oscillator an accurately known source of 
continuously variable voltage is made 
availab] over the range from 1.0 micro
volt to 1.0 volt. 

The microvolter consists of an adjust
able attenuator, the input to ' hich is 
standardized by means of the voltmeter 
on the panel of the instrument. The 
attenuator settings are made by means 
of two pan l controls, one a six-step 
decade multiplier and the other an in
dividually calibrated dial which gives 

ontinuous variation over each decade. 
This dial ha a cale which is e entially 
logarithmic and is calibrated in. decibel 
as well as voltag . The oltmeter is of 
the copp r-o ide rectifier type and is so 
de igned that it has negligible frequency 

error over the range from 50 to 40,000 
cycles. The meters are standardized at 
77°F., and a light correction is necessary 
if ambient differing widely from this 

alue are encount red. A curve of this 
correction is given in Figure 2. 

Several features of the new rmcro
volter are outstanding. By the elimi
nation of the input transformer and by 
careful design of the attenuator, the 
leakage and extraneous pickup are re
duced to less than 0.1 microvolt. There
fore e cellent voltage accuracy is ob
tained even at levels as low as 1.0 
microvolt, and so gain and o erload 
charact ristics of high-gain amplifiers can 
be measured accurately with only a few 
microvolts on the input. Furthermore, 
the decibel calibration makes it po sible 
to obtain gain or loss values, in decibels, 
for amplifiers, transformers, lines, and 
other networks, without the nece sity of 
manipulating voltage ratios and then 
converting them. 

The absolute accurac of the output 
oltage ha been made 3 ±0.1 micro-

FIG HE L anel vi w 
of TYPE 546-"B Micrn
volter. The output 
scale is pr ad out for 
precise reading and is 
approximat l loga
rithmic. The auxiliar 
decibel scale carrie a 
dot for each decib 

between l and 20. 

*Reg. . . Pat. Off. 
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volt at all voltages above .0 micro oh 

over the entire frequency range fro1n 
50 to 40,000 cycJes. Be ause the output 
impedance is only 200 ohms no corr c

tion for the load imped a nee are neces

sary in mo t measurements. Wher 

oltage ratios are all that are important, 

or where any error in the input volt
meter an be elimina·ted, such as by u e 
of an e ternal m ter, the accuracy is 2 c· 
The frequency range may be extended 
to 100,000 cycles with this ame accu
racy if the output ]evel is gr ater than 

00 mi rovolt s. - MARTI • GILM N 

7 EXPERIMENTER 
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TEMPERATURE-DEGREES F. 

FIG RE 2. Tempe ra ture characteristic 
meter used in TYPE 546- B Micro olter. 

of 

S PECIFICATIONS 
0 u t put Vo I t  age Ra n g e : From 0.1 micro-

olt to 1.0 volt, open circuit, when the input 
voltage is et to the standardized reference 
value. 
Ac cu r a c y : For open-circuit output voltages 
the calibration. is accu.rate within ±3% ± 0.1 
microvolt for output settings above 1 microvol t 
and for all frequencies between 50 and 40,000 
cycles. This a ccuracy applies only where wave
form and temperature errors are negligible (see 
below). Below 1 microvolt the error increases 
owing to crowding of the scale. 

For ratios or increments of voltage, at a given 
frequency, the accuracy of any reading is 
within ±2 % ± 0.1 microvolt, at frequencies 
up to 100,000 cycle�. At the higher frequencies 
this accuracy applies only at levels above 100 
microvolts. 
0 u t p u t I m p e d a n c e : The output impeda nce 
i approximately 200 ohms and is constant with 

etting within ±5%. This impedance is suffi
ciently low so that no correction on. the output 
voltage is necessary for load im edances of th 
order of S0,000 ohms and greater. 

I n put I mp e d a n c e : Approximately 430 oh:ms, 
substantially independent f output settin g  on 
all but the highest multiplier position.. 
W a v e f O r m E r r o r : The accuracy of the 
microvolter as a calibrated attenuator or volt-

age divider is independent of waveform. Th 
ah olute accuracy of the output ohage cali
bration depends on the characteristics of the 
input voltmeter, which ha a small waveform 
error that depends in. turn on. both the pha se 
and the magnitude of harmonics pre ent in the 
input. Thi error in the oltm ter can., in. gen
eral, he neglected when the microvolter is used 
with ordinary laboratory oscillator . 
T e m p e r a t u r e E r r o r : The accuracy of the 
calibration is independent of temperature when 
the microvolter is used as an attenuator or 
voltage divider. The absolute accuracy is 
affected slightly by temperature because of 
change in the voltmeter characteristics. The 
necessary correction for temperatures from 65° 
to 95° F. are furnished with the instrument. 
P O W  er Sour Ce: The driving o cillator must 
b capable of fur:ni hing about 2.2 volts across 
430 ohms, or about 11 milliwatt . 
Accessories: Two TYPE 274-M Plugs are 
supplied. 
Terminals: Jack-top binding pot are mounted 
on tandard %-inch spa cing. 
M O u n t i n g : The in t rumen t is mounted on 
an aluminum. panel in a hielded walnut cabinet. 
D imensions: (Length) 10 x (width) 7 x 

(height) 6 % in h • o er-all. 
N e t W e i g h t : 6 Y2 pound 

Type Code Word Price 
546-B Mi rovolter CROWN $80.00 

'TYPE 546-B Mi rovolter is temporarily out of stock. Deli ri will b re um d in ugu t, 194.]. 

FIGURE 3. Schematic circuit diagra m of TYPE 546-B Microvoher. 

CONTINUOUSLY VARIABLE 
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SOUND-LEVEL METER JOINS POLICE FORCE 

e I N T H E C U R R E N T P H A S E of 
w York Ci Ly an Li-noi e campaign, 

renewed on Januar 4 by M a yor La
Guardia, 10,000 taxi ab are ha ing 
their horn rated by the General Radio 
Sound -L vel iVl ter under the uper
vi ion of Thoma W. Rochester, chi f 
engineer for the Police Department. The 

a ompanying photograph hows the 
Le t arrangem nt u d in preliminar 
m a urem nts mad e for the purpo e of 

collecting ha i · d ata from which a 
tand ard horn ratinu can be d etermined. 

M a uremen t were made a t  di Lance 
of 00 feel and 20 feet from Lhe ound
l vel meter. Th e preliminary measure

m. nt indicated tha t the range o[ ound 
le el encountered extended fro.m a 
ma imum of 90 db a t  20 feet to a min i 
mum of 75 db at 1 00 feet. For mo t 
horn , a differ nee o{ about 5 db i n  level 
between the two di tan es wa. not d .  

MISCELLANY 

e COVE R- TO-COVER R E ADERS 
mu t ha e been omewhat baffi d by 
Lhe fo11owing parado ica] sLatem nt ap

pe anng in r. Gilman' ar tide in Lhe 
March Experimenter: eeThus the curren t 

through one oil is in pha with the Jine 
vohage, \; bile the curr nt i ou-t of phase 
with the voltage by 90°." Thi condi tion 

i ad mit t. dl y hard Lo achie e in practi e 
and the best way out of the difficu] t i 
to inser t the word .. in th o ther coi1' 
after the word eewhi] . " In order to :fit 

th Las·t pi into Lh pu zzle, the edi Lo1· 
admits that</>, in Figure 3, and () in th 
balance of the articJ , are one and Lh 

am angle. 

GENERAL RADIO COMPANY 

30 S TA TE S TREE T CA MBRIDGE A, M ASSACHUS E T TS 

BRANCH ENGI NEERI NG OFF I CES 

90 WEST STREET, NEW YORK C I TY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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