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• THE TYPE of pcak-r adinµ; vacmun-t ul>c 
yoJt1nctC'r now con;-;id red :-;tandanl in the 
conununi ation:-; irnlnstry was first intro­

duced by the Ci ncral Radio Company 

. ome ten yean;; aµ;o when the 'I'ypc 720-.A 
Vacuum-Tube Voltmeter was announced.1 T'he noYol dcsiµ;n and xccl­
lent pcrform.ance of this voltmeter ha. inaintain cl it:;; popularity over 
the intorYcning year con. iderably beyond th time when advanc .· 

in th art would normally neces:-;itate a new dc.·iµ;n. The deY lopment, 
during this period, of new tubeR, circuit::;, and on:;;truction t echniques 

ha:-;, however, progre :sed continu0trnly, and th :;; now mak it possibl 
to desiµ;n a completely new in.-trument having e en better pcrforman c. 

In he d ign of the new 

Typ 1 00-A Vacuum-Tube 
Voltmet r, which replace the 

Type 726-A, effort ha be n 
direct d to c orrecting the 
mi nor di advantage that 

have been found in the older 
voltmeter a well a to in­
corporating desirable new 
feature that make the in­
s rum nt more flexible and 
conv nient. 

1 W. �- Tuttle, "'Type 720- \'acuum­
Tube Voltmeter," General Radio E:cperi­
menlcr, Vol. XI, �o. 12, :\1ay 1 37, 
pp. 1-6. 

figure 1. Panel view of the Type 1800-A 
Vacuum-Tube Voltmeter. 
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Some of the e d. advantage were: 
1. The ·hielding of th probe of the 

Type 726-A wa not complete, and 
trouble with pickup from trong field 
at frequencie over about 50 Mc wa 
. ometime encountered. 

2. Individual zero adju.._ ment for 
each range were u ed in th Type 726-A, 
and the ometime drifted from their 
corTect �e ting o that readju ment of 
the zero when ... witchino- from range t o  
range w a  nece. sary. 

3. The voltage-regulating tran former 
in the Typ 726- wru: explicitly de­
signed for one lin fr qu ncy. In addi­
tion, the tran, for1n r radi t d an appre­
ciable 60-cy le field. 

4. 'Ih Type 726-� probe wa rela­
tively bulky and difficult to get into 
confined spac :-:. 

5. The Typ 7 .-.6-A n-iet r wa ome­
wha difficult to read t a distance 
b cau e of the knife-edg pointer and 
wa confu ino- because of th arrange­
ment of the cal . Refi .c ion from the 
glas. were of ten bother om , and the 
light fron-i th pilot light di tracting. 

6. The cabin of the Type 726-A, 
whil cony ni nt for ordinary bench 
use, wa 1·ather large and could not 
readily be w;;;ed in o h r po itions than 
the normal one in which h panel wa 
at a 15° angle to he horizontal . 

The e disadvantage , with other of 
a more minor na ure have all  been 
eliminated in he Typ 1800-A, and 
many new feature"' have een added. 
These include: 

1. 'The natural frequency of the probe 
ha,_ b n increased by nearly 3 : 1, and 
the gain in high-fr quency performance 
because of th compl e shielding is 
even greater. 

2. Th input capacitance has been 
reduced by a fac or of 2, and the parallel 
re istance component increa ed fourfold 
a low fr quencie . 

3. An additional 0-0.5 volt scale ha 
been added tha ex end the en itivity 
by a factor of 3. 

4 .  A complete et of d-c scale ha 
been added, covering the ame range 
a the a-c scale . 

5 . .  A et of terminal parts ha been 
provided that m ake it possible to a -
semble, o n  the end of the probe, con­
nectors that will fit all standard General 
Radio Type 13 , 27 4, and 77 4 terminals. 

6. The new instrument i maller, 
lighter, and easier to u e.  

7. It can be operated with the panel 
horizontal, vertical , or inclined. 

METER 

Figure 2 show the arrangement of 
the five cale on the face of the meter. 
The two ou er cale , 0 to 15 and 0 to 5 
are linear. On the e two cale are read 
all d-c voltage and all a-c voltage 
above 5 volt . The non-linear inner 
scal e , 0 to 0 .5, 0 to 1.5, and 0 to 5, are 
used only for a-c voltage mea urem.ent 
of 5 volts or less . The a-c scales are cal i­
brated to read the r-m.-s value of a sine­
wave voltage or 0.707 t imes the peak 
value of a voltage of complex wave 
shape. The accuracy of all d-c range 
and all a-c range at low frequencies is 
± 2% of full scale. 

A mirror ha been located between 
the inner and outer group of scale . The · 

mirror, of cour e, does not increa e the 
accuracy of the voltmeter, but it does 
make it po ible to read a voltage more 
precisely than when no mirror i pre ent. 
The e> •• -tra preci ion of reading or et ing 
i most important when small differ­
ences must be ob erved. Without a 
mirror, parallax make it very difficult 
to observe small movements of the 
pointer, e pecially when the attention 
of the observer must be removed m.o­
m.entarily from the meter to om.e part 
of the circuit under te t. Wi ha mfrror, 
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the eye can be placed pr cisely over the 

pointer for every reading. The upper 
portion of th pointer ha been made 
knife- dg d to facilitate further the pre­
ci e observation of sn1.all diff ren 
The lower portion has be n made broad 

, o that the approximate po. ition of th 

pointer can b een from ·ome dis ance 
a.way. 

Quite often small difference must be 
ob rved in an a-c voltage tha i no 

properly read on one of the linear cale 
und r the knife-edged portion of the 

pointer. If the voltage is above approxi­
mately 0.5 vo] , the difference can be 
ob erved on the corresponding linear 

cale with onJy a mall error. If he 
voltage is less than approximately 0.5 
volt, the difference read on the linear 

cale must be corrected for the non­

linearjty of the a-c cale. Of cour e, the 
actual voltage level, if it mu t be known, 
should be r ad on the correc a-c ale. 

The meter face i'3 illuminated by two 

lamp. inside the meter case. The illu­
mination make. a pilot light unn ce ary 

and eliminate bo h r. om reflections 
from the glas ov r th m ter face. 

PANEL 

On the panel, in a ldi tion to he 

meter, are input terminal. for a-c and 

d-c vol age mea ur ment�, and thre 

operating control . The panel is hown 
in Figure 1. The d-c terminal. , at the 

Figure 2. Close-up of the meter scales. The legend at 
the left is carried to the top two scales by a line that, in 

this view, is hidden by the meter case. 
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upper l ft, provid two different input 

impedances. The input re i ance a the 

vertical pair i 10 me ohm , while he 

horizontal pair apply the voltag dir ctly 
to th grid of h d-c amplifier tube. 
A lin1 is provided to . hort- ircuit th 

pair of terminal not being u ed. The 

a-c terminaL, which can be u. d only 
when the probe ii plugged into itb 
po ition behind th panel, are at h 

upp r right. The LOW terminal i. not 

crrounded directly to pan 1 but is i: o­
la eel by a blocking condenser. A hort­

circuitjng link is pro ided to ground h 

LOW terminal if it i de ired to do o. 
Internal connections for a-c or d-c volt­
age mea urement are mad by the com­
bined power and elector switch located 
at the left under the meter. 

The center knob opera e he 

VOLTAGE RANGE 1 ctor witch, 
which is u eel o . elec the appropriate 
voltage range for either a-c or d-c 
mea ur ments. The zero control is oper­
ated by the knob at the right. The zero 

setting i. · not changed by operation of 

h VOLTAGE RANGE witch, al­
though light readjustment may b re­
quir d when he A-C - D-C witch i · 

operated. The line fuse , located at the 
bottom of the panel, an b r placed 
with he aid of a er wdriv r without 

removing the in trum nt from it 
cabinet. 
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CABINET 

The shielded walnut cabinet is pro­

vided with a storage compartment at 
the top for the probe and the variou 
terminals supplied. Figure 3 i'3 a view of 
the compartment with the probe 
plugged in o position to allow use of the 

panel a-c input terminals. There is a 
slot in each side of the cabinet for 
passage of the probe cable when the 

probe is used externally and the com­
partment cover is closed. The two slots 
have proved to be very convenient 
when the probe must be used at some 
distance from either side of the in­
s rument. 

The voltmeter can be u ed without 
separate support in any one of three 
positions: vertical, horizontal, and in­

clined. The three positions of use, to­
gether with the small size and light 

Figure 4. Exploded view of the probe and the various 
terminal fittings. 

4 

Figure 3. View of the storage compartment at the top 
of the cabinet. The probe fittings are stored here. The 
preliminary model used for this photograph has only one 
slot for the probe cable. Final models have a slot on each 

side of the cabinet. 

weight, make the instrument ea ·y o 

use in practically any set-up. 
In an incJined position, the instru­

ment is supported by the metal carrying 

handle at an angle of approximately 30 

degrees from the horizontal. The handle 
locks automatically either in the vertical 
position, i.e., parallel to the panel, or in 

the horizontal position. It is released 
merely by pressing in on the handle 
near each hub. 

PROBE CIRCUIT 

The a-c input voltage is rectified by 
a diode, which, at input voltages over 
5 volts or so, gives a linear d-c voltage 
output very nearly equal to the peak 
value of the a-c input voltage. At lower 

voltages, the d-c voltage output tends 
to vary as the square of the a-c input 

voltage. T erefore, non-linear scales are 

needed for ea urement f a-c voltages 
up to 5 volts. 

The tube cho en for use a the diode 
rectifier is the Type 9005 acorn tube. 
The 9005 was chosen because its natural 

frequency of 1500 megacycles is the 
highest of any diode commercially avail-
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Figure 6. As shown here, the voltmeter can be used with 
the panel inclined, support being provided by the handle, 

which locks into position • 

able. Because of great care taken in 
the design of the probe contai ning the 
diode and the associated circuit elements 
(Figure 4), the re onant frequency of 
the probe input circuit has been kept 
at 1050 megacycles -two-thirds as high 
as the resonant frequency of the tube 
itself. The high resonant frequency was 
obtained by making the probe small 
and compact and by minimizing the 
length of all input connections. The 
plate of the diode is coupled clirectly to 
the high input terminal by a button­
type condenser, and the cathode of the 
diode is connected to the probe shell by 
a very short connecting strip. 

The resonant frequency of 1050 mega­
cycles makes it possible to measure 
voltages over a wide frequency range 
without applying corrections. Up to 300 
Mc, for instance, the maximum error i 
± 12% when the indicated voltage is 
0.5 volt or more. If the indicated voltage 
is less than 0.5 volt, the error will be 
larger because of the increase of the 
transit-time error of the diode. In 
Figure 5 are shown curves from which 

Figure 5. Frequency cor­
rection for a number of 
different indicated volt­
ages. The curve marked 
co is included to show 
the complete resonance 

effect. 
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corrections for frequency error can be 
obtained. The curves show that the fre­
quency error caused by inpu circuit 
resonance is in the opposite direction 
from the transit-time frequency error. 
For instance, at 0.5 volt indicated, the 
correction for transit-time balances the 
correction for resonance at 500 Mc and 
the net error is zero. When accurate 
measurements are not necessary, the 
instrument can be used as a voltage 
indicator up to 2500 Mc. 
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'I he tran it- im (or pr ma tur -cutoff) 
error varies -directly with the interelec­
trode pacing and would, therefore, be 
le s with a tube having more clo el 

paced el ment . 'I he pacing ho-v r 
i only a few thou and th of an in h, and 

it eems impractical to d crea e thi 
spacing without lowering the voltag 
rating to a poin wher the high-voltag 
limit would be t o Im f r an in rum nt 
de ign d to respond o vol ages up to 
150 olts. 

An inspection of th curves makes it 
clear that the pr mature cutoff, in g n­
eral, contribute ub tantial errors at 
all voltage a frequenci f r which the 
resonance-ri e corr ction can be mad 
with fair accuracy. Th p rforman e of 

the in trument is therefor rather con-
iderably det rmined by the limitations 

of the tube itself, and further impro e­

m nt in re onance-ri condition vvould 
lead to only a minor in r a e in the u e­
ful fr qu ncy range. For thi type of 
voltmeter, then, it would em hat th 
practical high-frequency limi with exi -

ing tube had been approa hed closely. 

Th us r mu t remember tha in order 
o obtain the fr quency characteri tic 

given in Figure 5, he mu t be very 
careful when makjng onnection to the 

100 -
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prob . Th rel i n hi b w en he 
voJtagc at the prob t rminal and the 
voltage that i is de ·ired to in asur at 

.·omc point in a ircui d p nd upon th 

connection u. d. Th v It g appli d 

to th - prob 1 ha i erminals 

which i not ne 0saiily the an a 
that at the far nd of the onn cting 

lead. . t high fr qu nci th o n c­
tion mu t b a hor and dir ct a. 
po 'Sible. 

The three types of terminal upplied 

for use with th prob ar hown in 
Fi ·ure 4. Th y in lud a yp 274 plug 

terminal and 'lyp 774 mal and f mal 

coaxial t rminal . 50-ohm di. -type 
re. ·iJ or i uppli d f r u with th 

oaxia] rmin I . Th m al cap hown 

dir ctly in fron of the pro be i. u. d to 
a ta h all terminal.· to th prob . Th r 
arc thr thr ad d hol ar und the 

lcr of th ap in. t ad of only th one 
whi h is nece sary for a tachmen of 

the Typ 274 plu o· 1 w t rminal. Th 
thre hol . ar pro id d, o that th ·ap 

an be fa. t n d a m-tal sh et or 

other fl.a m tal . urf a e wher a mini­
mum ground- onne tion inductan e i 
desir d. hol in th m tal h t or 

, urface mak " th high probe input 
t rminal acce sibl . 

' 
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Figure 7. Plot of imped­
ance vs. frequency for 
the parallel components 
of input impedance. The 
equivalent parallel ca-

pacitance is 3. 1 µµf. 
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At frequ ncies low enouo·h ·o that 

higher input capaci ance and lower in­
put natural fr quen y arc not in'l­
portant, th prob can b plugg d into 
p ition in the orag c mpar ment and 
the a-c voltage applied to the pane] a-c 

input terminal . 

The probe hell i · quipped wjth a 

cylindri al hield that has an ap rture 

hrough which the diod is ace ible. 
vVh n the hield i. rotated until the 

apertur into th prob - is clo d, h 
probe i compl ly hi ld d. \_ mold-d 

bakelite . hell slip · ver th l rob nd 
i h ld in pla by an i ulated nut. 

The xpo ed me al at the front end of 
th probe i th 0111 expo d part of 
the probe that can b at a d- potential 

to o-r und. 'onn ction to th l-c ampli­
fier i made with a thre -wir . hield d 
cabl about hr f t long. 

vVh n voltage in a urem nts ar rn.ad 

on electronic circu1 or, for hat 

matter, on cir uit of any l ind, he 

mea. uring d vice ho ild di turb the 

circuit a, Ii tl a po· ·ible. Tha 18, 

th input imp dance of th mea uring 
d vice hould be as high a po ible. 

100-megohm re i: tori hunt d aero 
th diode rectifier and an th r 100-
m gohm re. · tor i connected in ri 
with the lead fr m the diode plate o 

th grid of th d-c amplifi r tub . Th 

r ·i ·tance valu giv an eff ectiv 
parallel input r sistance of 25 m.eg hm" 

at low frequ ncie . At hi O'h frequencie · 

the input r si. t n i r du ed by h 

Bo lla ff i. 2 in th r ,'i. tor' and by 

SEPTEMBER, 1946 

increa d 1 -., C'."' in he dielectric ·. Th 

input capacitan t ih probe proper 

is abou 3.1 micromi rofarad.� f which 
0. micromicrofarad i" the plat -to­
cathod apa itan e of th diod . Wh n 
th cap u ed for at achinO' th t rminal' 

is er wed on th prob and the Typ 

274 plug are u ed, he input capa itance 

1 mcrea d abou 1 micromi rofarad. 

Figure 6 ·how cur of probe input 

re�istance and input reactanc ver u 

fr qu n y. The input reactance curv i 

calcula d for an inpu apaci anc f 

3.1 inicromicr farad . 

Amplifier 

The bridge-type amplifi r i hown in 
simplified form in Figur 8. Th indi­

tinO' me r is connected in erie · with 

h appropriat pr i ion wir -wound 

resistor b tw en the cathod of he 
twin-triode vol meter ub , V-3. Th 

cath d of V-3 ar connected directly 
to the plate f V-4, anoth r twin 
triode. The lat ·er tub i u. d to provicl 

high degeneration without using hi()'h 
'alue of re i tance from th cathode 

of V-3 o ground and on qu ntly, 

a high pla - upply olta<r . Ea h triod 

·ection of -4, tog th r wi h its catho 1 
r ititor ha th- ff ct of a 7-in gohm in-

remental re i tan e to vol tag change· ·  

from ·he cathod of V-3 to B-; y t th 
plate-. uppl voltag- nc cl b only 450 
volt.' because of th low cl- drop in t.he 

2 Doella, M., " ul comport.amenlo :Lll al ta frequenzc di 
alcu11i t.ipi di resistenze elevate u ;i,te nei rttdio-c-irc-uiti," 
.rlllci Freqnenza, Vol. :3, p. 1:32, April 10:3-1.. 

Figure 8. Elementary schematic circuit diagram of the Type 1 800-A Vacuum-Tube Voltmeter. 

. .. 
Pl.ATE 

SlJPPLr-
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tube. Since the incremental re istan e 
from the V-3 cathodes to B- i. high 
compared to the resistance of the meter 
circuit, the amount of degeneration is 
determined almost completely by the 
meter-circuit resistance. At voltage 
range of 15 volts full scale and higher, 
the degeneration is sufficient to prevent 
tube changes from affecting the calibra­
tion of the instrument. Controls are 
provided for adjusting the calibration 
of the 0.5, 1.5, and 5-volt a-c and d-c 
ranges in case it is ever necessary to 
change V-3. Change of any other tube 
except V-1, the diode rectifier, has no 
effect on the calibration. Changing V-1 
may require readjustment on the low 
a-c ranges. 

Input to the voltmeter tube, V-3, for 
a-c or d-c measurements is selected by 
the combined power and selector switch 
mentioned previously. The d-c input 
system provides an R-C filter to pre­
vent any ripple voltage from reaching 
V-3. The desired input resistance is 
obtained by proper connection of the 
short-circuiting link at the panel D-C 
input terminals. The input resistance 
of the OPEN GRID circuit is deter­
mined by the insulation resistance and 
the grid current which flows from V-3 
through the voltage source. When the 
a-c input is selected, a diode, V-5, and 
circuit identical to that in the probe is 
connected to the grid of the inactive 
triode of V-3. The purpose of this diode 
is solely to balance the voltage devel­
oped at the other grid of V-3 from con­
tact potentials and initial velocity of 
electrons in the probe diode. V-1 and 
V-5 must be selected so that each tube 
gives approximately the same value of 
initial developed voltage. The heater 
current for the two diodes, V-1 and 
V-5, is regulated with an Amperite 3-4 
ballast lamp in order to maintain the 

8 

zero of the low voltag a-c ranges as 
stable as possible. 

Zero adjustment of the indicating 
meter is accomplished by adjusting the 
grid biases of V-3 very slightly. Bias 
adjustment is made on one grid to take 
care of large zero shifts such as may 
be encountered when V-3 is changed. 
Bias adjustment on the o her grid, 
which should be sufficient for all normal 
adjustment necessary during actual use 
of the instrument, is made with the 
panel ZERO 

·
control. A third zero con­

trol is provided to adjust the a-c zero 
into coincidence with the d-c zero. The 
control varies the division of heater 
current between the two diodes, V-1 and 
V-5, and so changes the initial voltage 
developed by each diode. Coincidence 
of the two zeros is of interest only for 
the sake of convenience. Lack of coin­
cidence has no effect on the accuracy of 
measurement. A change of resistance in 
series with the indicating meter, which 
happens whenever the VOLTAGE 
RANGE switch is rotated, has no effect 
on the zero reading. 

Power Supply 

In order to maintain an accurate1 
stable meter reading on the low-voltage 
ranges, the plate supply voltage must 
be held constant regardless of power-line 
voltage :fluctuations. Stabilization of the 
plate-supply voltage is obtained by use 
of an electronic voltage-stabilizing cir­
cuit, consisting of two vacuum tubes 
and two neon lamps. Both the shunt 
amplifier tube of the stabilizing circuit 
and the variable-resis.tance series tube 
are miniature types. The voltage acros 
two neon lamps in series is used as the 
stable reference voltage of the system. 
When adjusted properly, the circuit 
maintains the plate-supply voltage with­
in a volt or two of 450 volts as the power-
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line voltage is varied from 105 to 125 
volts. Heater voltage changes in all 
tubes except the two diodes, V-1 and 
V-5, have no appreciable effect on the 
meter reading. The heater current of 
V-1 and V-5 is, as mentioned above, 
regulated by a ballast lamp. 

The controls used for calibration and 
circuit adjustment are mounted on a 
shelf at the bottom of the chassis where 
they are easily accessible when the 
in trument i removed from its cabinet. 
All of the circuit elements of the volt­
meter except those in the probe are 
mounted on the panel and a mall, 
compact chassis. The chassis circuit ele­
ments and the panel circuit elements 
are connected together with a :flexible 
cable so arranged that the panel and 
cha i may be swung apart to allow 
easy acce s to all portions of the circuit. 

SEPTEMBER, 1946 

Figure 9 hows a view of the complete 
assembly and a view of the chassis and 
panel separated to expose all parts of 

the circuit for ervicing. The two sec­
tions are separated by removing four 
screws and unsoldering two direct con­
nections to the grids of the voltmeter 
tube, V-3. 

The Type 1800-A Vacuum-Tube Volt­
meter has many advantages over the 
older Type 726-A. It is smaller, lighter, 
and easier to use; it can measure d-c 
voltages; it is more stable against line­
voltage changes; its input impedance is 
higher and its frequency range is sub­
stantially greater. Mechanically and 
electrically, full advantage is taken of 
modern techniques and new components 
to produce an outstanding new volt­
meter. 

c. A. WOODWARD, JR. 

Figure 9. Two views of the chassis. At the right is shown the complete assembly, while the view ct the left shows 
how chassis and panel separate for servicing. 
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SP E CIFIC ATIONS 

Voltage Range: 0.1 to 150 ,·olts, a-c, in ix ranges 
(0.5, 1.5, 5, 1.5, 50, and 150 volts, full s : l ) ; 0.01 
to J. 50 volts, cl-c, i1 six ranges (0.5, 1 .. 5, 5, 15, .50, 
and 150 volts , full scale). 
Accuracy: D-C, ±2 0 of full • calc ou all six 
range .. A-C, ±2(11 of fill ,;cale on all six nu1ge.· 
for sinusoidal voltages. 
Waveform Error: n the a-c voltage ranges, th 
instrun1ent operates as ::i. J eak Yolttneter cali­
brated to read r-m - value' of a ·ine wave, or 0.707 
of th peak value of a complex " a e. On distorted 
waveform the percentage I \riution of the reading 
fron1 the r-n1-s value may h a· larg as the per­
ccntag of harmonic pr sent. 
Frequency Error: At high frequencies r sonance in 
the inpu cir uit and tramiit-ti me cffecfa in the 
diode re tifi r introduce errors in the n1ete1· read­
ing. The resonance eff c cau es he n1eter o re�'td 
high and is ind pend nt of the applied vol tag;o. 
The tr an ·it-time error iis a function of the applied 
voltage and tend. to cau e the m ter to r ad low. 
The curve· of Fii:.,ruro 5 giY the frequency correc­
tion for several different voliage lovel.-i. It will be 
noted that at lo-..v volt a ge · the tran:;it-tin1e / and 
resonance ffect. ten<l to eancel, while at higher 
voltag · th e1T r is almost entirely l ue t re.·-
onanco. 

This v ltm t r 
low a 20 eye! s 
than 2 :7c. 
Input Impedance : 
parallel resi ·Lane 

'Typ 

1800-A 

rnay be u ·od at frequencie as 
with a frequency err r of l ;;s 

t low frequencie ·th equh·alont 
of the a-c input circui is 25 

Dcsc n"plio n 

Vacuum-Tube Voltmeter 

megohms. At high r freque11C'ie · Lhfa resi:;laul'c i:; 
reduced by los ·e · in th hunt capacitance. Tho 
equivalent paruHel ca1 a itan e at radio freque n­
cie is 3. lµµf with the prol e cap a ncl plug re­
moved. t audio frequenci s this capacitauc·e 
in reases slightly. The probe ap and plug add 
appr xinrntely lµµf. The aC"eon1panying plot 
giYe;; he vari�itiou of Rp and Xp with frequonC'y. 

n th d-c range.· two values of input resist.an e 
arc provided , 10 megoluns and open grid. 
Power Supply: 105 to 125 volt or 210 to 250 
vol ts, a- , 50 to 60 cycle . The in ·frument incor­
porates a '>'olta.ge r gulator to componsat for 

upply variation o\·er thi' voltage range. The 
power input is le · than 25 watt . 
Tubes: Two TYPEJ n005, t'\>.'o TYPE 6 L7-GT, one 
TYPE 6.ATG, one TYPE 6C4, one TYPE 6-' 5- 'T, 
one TYPE 3-4, · nd two TYPE 991 are used; all 
are . upplied. 
Accessories Supplied: A even-foot lino conneetor 

r I, spare m ter lamp· and fuse. ; TYPE 274 and 
T ·pE 774 termination. and 50-ohn'l term.inating 
resistor f r pr ho. 
Mounting: Black cra.ckl finish aluminum pan 1 
mounted in a hielded walnut cabinet. The cany­
ing hnndle can be et as a convenien upp rt fo1· 
the in teument when I lac d on a bench wi h t he 
pan 1 til ed hac-lc 
Dimensions: (\.Vidth) 7'j,,,(" x (dc1 th) 7Yz" x 
(height) 11Ys", ov r-all. 
Net Weight: 13 pound·. 

('ode lrord Price 

D AT $305.00 

CATHODE-RAY NULL DETECTOR 
Now Available 

uring the war, the Type 707-A 

Cathod -Ray Null Dcte tor "'Ta tem.­

porarily discontinued in rder that pr -

duction facilitic n1io-ht be concentrated 

on n�or UTgent item . . 

Repeated inqu1ne. from our c ·­

tom r. have made it eviden hat a 

demand exi, t. for hi" instrument, and 

we are glad announce that i 1 again 

a ailable. 
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1 1 

The Type 707- Cathode-Ray Null 
Detect.01· w �  de cri bed in the fir t and 

S E P T E M B E R ,  1 9 4 6  

econd edi ions of Catalog IL The 
atalog d c np 10n is reprinted below. 

TYPE 707 - A  CA THODE- R A Y  N U LL DETECTOR 

U SES: 'Thi v1 ual null indicator i in­
tend d for u e a a balance detector in 
bridge and other null-method mea ure­
ment" at power-line and audio frequen­
cies . When calibrated for a given fre­
quenc r ,  it can be operated as a limit 
indicator. It can also b used for con'l­
pn.ring frequencie by m an of Li aj ou 
figure. or, when calibrated, u ed a an 
a-c millivoltmeter.  

DESCR I PTION :  The output of the bridge 
i applied through an 80-db highly elec­
tive amplifier,* operating on the degener­
ative principle, to the vertical deft cting 
plate of a one-inch cathode-ray tube. 
The bridge generator vol tage i applied 
through an adj ustable phase- hif tino· 
n twork to th horizontal plate . The 
tilted ellip e so formed i reduced to a 
horizontal straight l ine at balance . 

FEATURES: Independent indications are 
given of the effect of balancing either the 
reactive or the re i tive bridge control 

eparately. This adds considerably to 
the peed and convenience of routine 
bridge mea urement and permit either 
bridg on rol to be balanced accurately 
wi hout neces itating an accurate bal­
ance of the other. Indication is al o given 
of the direction off balance of either one 
of the bridge control cho en at will . 

This null indicator cannot be inj ured 
b overloading and i instantaneous in 
response and recovery. External fields 
do not affect it operation, and it radi­
ate no appreciable field. 

For bridge balancing, 
tiguing than headphone 
u ed in noi y location 

* U. . Patent o. 2,173,426 

it is les fa­
and can be 

S PEC I FI CATION S  

Input Impedance : One megohrn . 

S ensitivity : 150 µv at 60 cycles ; 200 to 300 µY a t  
1000 cy oles . 

Selectivity : 40 decibels again t econd harmon ic . 

Frequency Range : Plug-in units tune the am plifier 
for any de ired operating frequency between 20 
u.nd 2 000 cycles. Continuou tuning range ± 5 %  
for e a c h  unit. 

Te mperature and HUllli.dity Effects : vVhen this in­
strument is operated under severe conditions of 
temperature and humidity som e  decrea e in sem�i­
tivity and selectivity may be expected. For the low 
frequency tuning units the n itivity may be re­
duced by as much as 6 db, while for all units the 
selectivity to the second harmonic may be reduced 
by 5 d b .  The above figure are fo1· a relative humid­
i ty of 0 %  _at 95° Fahrenhei t .  

C ontrols : Panel controls are provided f o r  adjusting 
the focus and brilliance of t he cathode-ray pattern, 
the phase and amplitude of the horizontal sweeping 

Type 

voltage, and the gain , selectivity, and tunin g  of the 
amplifier . 
Accessories Supplie d :  A 7-foot line connector cord, 

pare pilot lamps and fu es, one TYPE 274-M Plug, 
and one TYPE 274-NC hielded Conductor . 
Accessories Required : One plug-in phasing circuit 
is used at any frequency below 400 cycles ; one 
plug-in tuning unit for each operating frequency 
u ed. These are not i ncluded in t he price of the 
instrument .  ( ee price l ist on page 12.) 
Power Supply : 105 to 125 volt , 40 t o  60 cycles. 
Power Input : 20 watts at 60 cycles. 
Vacuum Tubes : One 6K7-G pentode, one 6F8-G 
twin triode, one 6J5-G triode, one 9 1 3  cathode-ray 
tube, and one 6X5 rectifier ; all are supplied with 
the instrument .  
Mounting : Standard 1 9-inch relay-rack pan.el . 
Walnut end brackets are upplied for table mount­
ing .. 
Dimensions : Panel , 1 9  x 7 inches ; depth behind 
panel, 9 inches. 
Net Weight : 29 pounds. 

Code Word Price 

707-A I Cathode-Ray Null Detectort . . . . . . . . . . . . . · I NULTY $2 50.00 

tLe s Phasing Unit and Tuning Unit (see next page ).  

www.americanradiohistory.com

www.americanradiohistory.com


G E N E R A L  R A D I O  E X P E R I M E N T E R  1 2 

PLUG-IN UNITS FOR TY PE 707 - A  CA THODE-R A Y  N U L L  DETECTOR 

The e unit are requir d for use with 
TYPE 707-A Cathode-Ray Null Detector 
and are not included in h pric of that 
instrument. 

A pha ing unit i nece ary for opera­
tion at any frequen y below 400 cycle . 

t 400 cycles and above, none is re­
quired. A tuning unit is required for 
each operating frequency. The tuning 
range is ± 5 0 .  

1 1  unit plug into mounting j ack 
provided in ide the null detector. 

PHASING UNITS 

Type Description Code Word Price 

707-P 
707-P2 

For Frequencies Below 1 00 cycles . . . . . . . . .  , 
For Frequencies Between 1 00 and 400 cycles 

$8.00 
8.00 

AMPL I FIER TUNING UNITS 

Type 

707-P42 
707-P50 
707-P60 
707-P l OO 
707-P400 
707-P l OOO 
707-P2000 

Frequency 

42 cycles 
50 cycles 
60 cycles 
00 cycles 

400 cycles 
1000 cycles 
2 000 cycles 

Code Word 

NULLTECCAT 
NULLTECDOG 
NULLTECEYE 
NULLTECTAP 
" LLTECFIG 

ULLTECGUM 
ULLTECHIM 

Price 

$30.00 
30.00 
30.00 
30 .00 
30.00 
30.00 
30.00 

M I SCELLANY 

W wer pleased to w lcome rec n tly, 
as a po twar visi or, Mr. Lewis M .  
Lyon , a member o f  the firm o f  C laude 
Lyon , Ltd . ,  who have for many years 
repre ent d the General Radio Company 
in G reat Britain . 

Other recent vi itors to our p lant and 
laboratori include our representative 
in Finland , Mr. K. L. Nyman of H 1-

inki, who was accompanied by J\tlr. 

K .  S. Sainio, Chief Engin er of the Fin­
nish Broadca ting Company ; D r. Alfred 
P. De Quervain, i tant Chief En­
gineer, El ctronics Department , Brown-

Boveri Company, Ltd . ,  of Bad n ,  
witzerland, and Mr. Robert C .  I-Iabich 

of B rne� witzerland , and Port Wash­
i ngton, New York ; Dr. tig EkelOf, Pro­
fe sor of Theoretical Elec ricity and 
Elec rical Mea ur m ent , Chalmers 
Tekniska Hog kola, Gothenburg, w -
den , and Mr. P. Poppe of 0 l o  
Ly verker, Oslo, orway ; Dr. R. W. 
Guelke of the South African National 
Phy ical Laboratory, Pretoria, outh 
Africa ; and Prof or F. Daco , Insti­
tute Montefiore, Liege, Belgi um . 

G E N E R A L  R A D I O  C O M P A N Y 
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M  B R I D G E  3 9  M A S S A C H U S E T T S  

N E W  'l' O R K  6 ,  N E W  't' O R K  

9 0  W E S T  S T R E E T 

T E L - W O R T H  2 - 5 8 3 7  

T E L E P H O N E :  T R O W B R I D G E  4 4 0 0  

B R A N C H  E N G I N E E R I N G  O F F I C E S 
L O S  A N G E L E S  3 8 ,  C A L I F O R N I A  

9 5 0  N O R T H  H I G H L A N D  A V E N U E  

T E L - H O L L Y W O O D 6 2 0 1  

C H I C A G O  5 ,  I L L I N O I S  

9 2 0  S O U T H  M I C H I G A N  A V E N U E 

T E L .- W A B A S H  3 8 2 0  

'f fi. n,; TC.o r. 
�- F�· 
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