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The GR900 and GR87 4 lines of coaxial 
devices continue to expand. The GR900 
1 4-mm prec1ston connector is already 

backed up by the most extensive line of 
precision components available, and we 
now add a precision e'll, 1 3-inch sections of 
inner-conductor rod for use in1 fabricating 
precision air lines, and adaptors to 7-mm 
precision connectors. 
To the long-popular GR87 4 line we add a 
bias insertion unit, rod and tube for fabri­
cating air lines, a keyed panel connector, 
and several new adaptors. 
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SPECIFICATIO S 

Frequency Range: J C o Maximum Power: J 0 k\\- up to 1 :\1Hz· 
Characteristic mpedance : 5 t fre- I' k'VV/ J�raa<b v, IHz. 
quPncies wh r kiu •rT' · i 
VS WR: Le s hun 1.00·1 0. 
Electrical Length: (10. 0 ± 

Mat1ing IOi'mensi,ons: ....; . ()(j, in. (5.2 · cm) frm 1 
C'ent r li11'-' of 11w ·01111cct 1r l•J' r f0r r · plotnc 
of · ood ·onn · ur. 

0.02) m. 
Ins rt ion Loss' Le than .0 1 7 fcH1. B. 

Ov·er-all Dimensions: 2 11/16 v 2 11/1' y 
7. in. (G by ' by 22 mm). 

Maximum Vohage: 15 V p u.k. Net Weight: l oz (2 0 g). 
atalog 

1 uml> r e ·cription 
0900-9527 Type 900-EL Precision 90° EU 

ADAPTORS TO 7-MM CONNECTORS 

Tw new ad· ptor. p rm1 int 

n i n of U l and 7 - c 

:atnloy 
Numb r 

s p Cl 

Max·mum Power: 

Dimensions; L<'nKth 
lY(t in. (27 mm). 

Net Weight: 3 1 2 z ( 1 

I e8Cription 
Type 900-QAP7 Adaptor (G R900 to APC-7) 

Pric 
in e 

$180.00 

I 0 NS 

f 11u al OV l\TJ[�. 
Ys in. ( In m); mtx dii 

g). 

0900-9791 
0900-9793 Type 900-QPFT Adaptor (GR900 to Dezifix/ Prec:ifix A) 

$1l0 , ()() 
1' 10.00 

PRECISION ,INNER-CONDUCTOR RODS 

n r d and ub hav b n 
from 'H. f r .·om -1m for 
m fa ri ati n f pr ('1.:1 11 

air Ji liding 1 a · . ampI h old r 

.·hort and open circuit:-;, tc-. rh 
-7-in ·h pr i n ro f rm rly . uppliPd 
is now r,pla · d b I:�-i h 1 n h·, i. i n out 

availabl in air.� h) alog .- ,() will 

o< 00-9307. 'I'h ·hort r l ngt - 7-in h 1 ng h 

SPECIFICATIONS 

rigjd on r l if 

f the old -7-1n ·h 
) i . ti Ll 

. \yjlJ b 

Materials: ent"rle ··-ground , strc> -t lie d, 
silv r-lay red brass rod ( '·o supph d). 
Outer Diameter: .2 -!25 inch. 

Uniformity of D iame t er : ± 25 microinch 'S. 

Svrfoce IFln.lsh: 20 microi ch , max. 

Straightness: ·. Q;� TIU, max. 

Accuracy of Diameter: ± ·5 microinch • . Length: 13 i ·h o: n m ) . Weight: 7 oz (20 g). 
Cntalog 
�\'umber 

0900-9507 

D �cription 
Precision Coaxioll Rod 

Pri 
in U A 

$22.00 per pair 
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NEW GR874 COMPO ENTS 

NEW ADAPTORS 

Type 874-QAP7L 
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Figure 3. VSWR char,act rlstics 
of Types 874-Cl'M,MJ and 
-CIMMP Adapto•rs. (Values C1re 

typical fo'I' single adaptors.) 
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Figure S. Typical VSWR charac­
teristics of Typ S74-QAP7L 

Adaptor. 
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SPEC FICATIONS 

Frequency Range: De 0 

VS WR: � curves. 
Hz. lmpeda1nce: 50 ohms. 

Maxmmum V·oltage: 1000 y p ak. 
a ta log 

.Vum.ber 
0874-9722 
0874-9723 
0874-9822 
0874-9823 
0874-9791 

D .scription 
Type 874-QMMJ Adapto•r 
Type 874-QM MJL Adaptor, Locking 
Type 874-QM MP Adapt•or 
Type 874-QMMPL Adaptor, lockin g 
Type 874-Q1AP7L Adaptor 

BIAS INSERTION UNIT 

fat 
I nclud s i ilh 
OSM ja·ck OSM plug 
OSM ja1ck 05M pl1ug 
OSM plug OSM jack 
OSM pllug OSM ja1ck 

Amph nol APC-7 

7 

--l/" 

8 

Price 
in A 

$16.00 
17.25 
22.00 
23.25 
60.00 

/ 

9 

ndu tor 
wi h,, 

I of a 

figvre 6. Type 874-FBL 
Bias In sertion Unit. 
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Figure 8. VS WR characleriisli·cs of Type 
874-FBL Bias Insertion Unit. 
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Fig vre 7. SchemQtic dlia­
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BIAS 
TERMI ALS 

! l.41-\:��-+ �� ..,,...<t-��--11--��-t-���+-��--t..,��-; 
> 

2 4 5 6 7 
FREQUENCY GHz 

.. 

www.americanradiohistory.com

www.americanradiohistory.com


April 1967 

SPECIFICATIONS 

Current Rating! 2.5 � . 

Voltage Rating: 100 Y. 

:30 . rTT � to :3 z ( . c pt 2 B approx 
1." i1 z ), le han 0. -l from :� to - ;;.Hz. 

\/SWR: • urv . 
lruertion Loss: Typicull · J •• h, n 1.7 <l from 

Dimensions: .J.�/ by: 7 in ( 11 b'. mm). 
Nel Weight: '12 oz (1 -

lalog • ·wnb r De criplio11 Pric in · A 
0874-9759 Type 874-FBL Bias Insertion Uni 

NEW KEYED PANEL co,N:NECTOR 

Figure 9. Type 874-
PBRL5BA Keyed Panel 

Connector'. 

f h 

, n 1. 

0874-9481 
0874-9483 

0874-9485 

0874-9487 

0874-9489 

h n w 
Type 

874-PBRLA 
874-PBRLSA 

874-PBRLSBA 

874-PBR 62A 

874-PBRl 174A 

ROD AND TUBING 
d and tu in 

f bric tin 

· i n 

an out 

74 pan l 
f r th -e 

0 th 
fa il 

87 4-A2 coble 

pan l 

f ii 

(50-ohm) R0-8A/U, -98/U, -1 OA/U, -87 A/U, 
-1 1 6/U, -1 56/U, -1 65/U, -1 66/U, -21 3/U, 
-21 4/U, -21 S/U, -225/U, -227 /U; (non 50-ohm) 
RG-11 A/U, - I 2A/U, -I 3A/U, -638/U, -798/U, 
-89/U, -1 44/U, -146/U, -149/U, -216/U cables 
(50-ohm) 874-A3, RG-29/U, -55/U (series), 
-58/U (series), -1 41 A/U, -1 42A/U, -159 /U, 
-223/U cables 
{non 50-ohm) RG-59/U, -62/U (serie.s), -71 B/U, 
-140/U, -21 O/U co bl es 
(SO-ohm) RG-1 74/U,.-188/U, -316/U; (non 50-
ohm) RG-161/U, -179/U, -187/U, -298/U cables 

f r 

-0. '.....) inc·h and · n inn r diam 
0.5J2.5 (± . 1 ) in h. Th 
1 - Y8 in h lon i · of high-

atalog 'umb r D scription 
ion�. 

$7 5.00 

n h r w-

ur .. tal g 

$6.60 
6.60 

6.60 

6.60 
7.45 

---�������� ��� ������� ��-+������� 
0874-9508 
0874-9509 

lnner-Conduclor Rod 
Outer-Conductor Tubi,ng 

$4.00 
4.00 
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figure 1. Type 1493 Precision Decade Transformer. 

THE TYPE 1493 PRECISION DECADE 

TRANSFORMER 

The new TYPE 1493 Precision Decade 
Transformer (Figure 1) is much more 

than just another "ratio box." I ts 
accuracy (±2 digits in the 10-1 decade), 

range (-0.11 1 111 1 to +1.11111 110), 

resolution better than 1 part in 109 
(with auxiliary equipment of appro­

priate sensitivity) and convenient, lever­

switched, in-line readout set it apart 

from conventional ratio transformers. 

Ratio transformers have been around 

for a long time. Most of our readers are 

probably familiar with their funda­

mental use in the measurement of an 

unknown turns ratio or of the magni­

tude ratio between two similar im­

pedances (Figure 2). The addition of 

the resistor and capacitor shown in 
Figure 3 permits a closer measurement, 

by narrowing the null through phase 

balance. More complex circuits permit 

ratio measurements with a repeatability 

of a few parts in 109• 

Acceptable for calibration by the 

National Bureau of Standards, the 1493 
can be used as a primary standard to 

calibrate other ratio transformers. In 

educational and experimental labora­

tories it can be used as two of the 
adjacent ratio arms in many different 

Figure 2. Diagram ill ustrating use of the 1493 in 
measurement of the ratio between the magnitudes 

of two impedances. 

TYPE 1493 

HI I 
OSCILLATOR I 

I 

NULL DETECTOR 
GEN ,____.__---+-@ Ci) G 

CASE 

-01 

N1 R1 C2 L1 Z1 
o=ratio =  -- E -- = -- = -- = __ N,•N2 R,+R2 c,+C2 L,•L2 z,+Z2 

a N1 R1 C2 L1 Z1 
1 - a 

=-=-=-=-=-
Ill 2 c, 

l (Reversal of C subscripts caused by Xe = -,---C .) IW 
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iii� TYPE 1493 

PHASE REVERSAL 

April 1967 

HI 
I I PHASE �------+� I CORRECTION OSCILLATOR I R c � NULL DETECTOR 

@Q GEN I I CASE 
I 0 

GROUNDED 

transformer bridge circuits for accurate 
impedance measurements. 

Since the 1493 accuracy is basically 

determined by fixed turns ratios and by 
the relatively invariant properties of 

magnetic cores, no appreciable degrada­

tion of accuracy with time hould occur. 
Calibration should literally last a life­
time, barring acciclents. 

The departures from tradition can be 
sensed from a look at the front panel 
(Figure 1). 

The decade switches are the finger­
tip-lever type introduced by General 
Radio on the TYPE 1615-A Capacitance 
Bridge. 7hough they have been modi­
fied to meet the requirements of the 

Figure 3. Setup similar to that of 
Figure 2, b ut with resistor and 
capacitor added for phase balance. 

1493, they retain the convenient short­

throw traverse from -1 to X (or 10), 
as well as the easy-to-read, horizontal, 
in-line, digital display. 

Seven of the levers control step 

switches; the eighth controls a con­
tinuous slide-wire decade that can be 
switched in to yield essentially infinite 
resolution. 

The Transformers 
The 1493 is an assembly of four 

separate transformers interconnected 
to produce seven switched decades (see 
Figure 4). Each transformer winding 
uses a multifilar cable whose individual 

conductors are all taken from the same 

Figure 4. Schematic diagram showing interconnection of the four transformers. 
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INPUT 
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-0.1 

TRANSFORMER 
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TRANSFORMER 
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S4 
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SLIDE 
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IN 

-----'SS 

O UT 

HI 

OUTPUT 

LO 

a9l·7 
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Gilbert Smiley came to 
General Radio in 1943 
from General Control 
C o m p a n y, whe r e  a s  
Chief Engineer he was 
active in industrial auto­
mation development. An 
engineer in GR's Indus­
trial Instruments Group, 
he has specialized in the 
design of transformers 
and other iron-core de­
vices and is largely re­
sponsible for the Dura­
trak brush-track coating 
used on Variac® auto­
transformers. 

wire spool to ensure equality of resist­
ance. The cable is randomly disposed 
and lightly twisted and then is wound 
on an unusually large high-permeability 
core, with uniform spacing over 360 
degrees. Individual conductors are con­
nected end-to-end, aiding, and taps are 
brought out from certain junctions and 
ends. After testing, the four transform­
ers are hot-sealed in a magnetically 

shielded catacomb. The sealant im­
mobilizes the transformers and their 
connections and keeps out moisture. A 
second complete performance test fol­
lows sealing. 

Switching Scheme 
The switching of the 1493 Precision 

Decade Transformer differs from that 

of other units in several important 
respects. The first transformer has but 
one, 12-section -winding. Its 10 center 
sections are connected to the input 

terminals, and the two end sections 
provide -0.1 and + 1.1 over- and 
under-voltage connections. With only 
one winding on the first core, we are 
able to use the largest wire size capable 
of meeting the requirements for core 
excitation. Large wire means low re­
sistance and reduced regulation error 
from loading. 

Ten sections of the primary winding 
of the second transformer are bridged 
across successive decade sections of the 
first transformer by the action of the 
10-1 decade switch (Figure 5). 

Note that the connections to these 
10 sections do not coincide with the 
primary taps but are placed midway 
between adjacent taps. This displaces 
the normal voltage per tap by one-half 
the section voltage. To compensate for 
this displacement, the secondary wind­
ing connection is made to the midpoint 
rather than to one end. The double 
offset results in a correct ratio indica­
tion from the switch settings. This 
switching scheme, unique to the 1 493, 
offers two major advantages: ( 1) Maxi­
mum internal impedance (resistance 

Figure 5. Diagram showin g bridgin g connections 
of adjacent transformers. 
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I 
I 
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1 0-1 
DECADE (SET TO 

5) 

s, 

10 VOLTS 

10-a 
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n ,_,,--

" 
. '---LI 
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r}; - -r 
I 4.5 •:.. ---11 VOLTS •J4 
I 

1,-- -., 
i •·3 

,, uz--
IL_ 111 

10-3 
DECADE (SET TO 6) 

n ,- -,j'J 

s3 
- - ;[kl----<> 9JO.I VOLT (TO 10· 4 DECADE) 

I 
I 
I 0.5 
I var 
I 
l 
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l __ I� ,.,, •• x 

*Position of - switch determines setting of significant digit. 
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and leakage inductance) is substantially 

reduced, and (2) internal impedance is 

kept more nearly constant versus ratio, 

a matter of considerable importance in 

many measurements. 

As one proceeds from input to output, 

accuracy restraints are relaxed by an 

order of magnitude per decade. Con­

sequently, transformers 3 and 4 have 

fewer turns on smaller cores. The reduc­

tion in turns lowers the contribution of 

these two transformers to internal 

impedance. 

One conductor of the multifilar 

secondary winding on transformer 4 is 

isolated from the winding proper to 

April 1967 

form a tertiary winding, which is 
traversed along the secondary by the 
io-1 switch. This winding, supple­
mented by one additional turn around 
the core, aiding, drives the slide wire. 
The aiding turn, plus an adjustable 
resistance in series with the slide wire, 
allows the slide-wire voltage to be 
made equal to one step on the io-7 
switch. The tertiary winding and aiding 
turn connect to the slide-wire zero 
through a knife-edged contact to 
minimize zero ambiguity. A two-posi­
tion switch permits operation of the 
1493 with or without the slidewire, 
as desired. 

- G. SMILEY 

SPECIFICATIONS 
RANGE: -0.1111111 to +1.11111110 with 7 
step decades and continuous slide-wire decade in 
10-s position. Each step decade adjustable 
-1 to X (10). Continuous decade adjustable 
0 to X. 
ACCURACY 

Linearity: Indicated ratio, measured at 100 V, 
1000 Hz, with a resolution of ± 1 x 10-9, agrees 
with a standard calibrated by the National 
Bureau of Standards to within their limits of 
uncertainty, stated as ±2 digits in the 10-7 
decade. At frequencies from 50 Hz to 2 kHz, 
ratio accuracy is approx ± 1 digit in the 10-s 
decade. Incremental accuracy of last 4 step 
decades will be better than ±2 parts in 106. 
Continuous decade accurate to ±1 %. 
Phase Error (at 1 kHz): < ±6 microradians for 
ratio settings from 0.1 to 1.0; < ±40 µrad for 
0.01 to 0.1; < = 125 µrad for 0.001 to 0.01. 

INPUT 

Max Voltage: 350 V; below 1 kHz, 0.35fHz V. 
I mpedance: > 150 kn at 1 kHz; > 20 kn from 
100 Hz to 10 kHz. 
Direct Current: No de should be applied to input. 

OUTPUT 

Impedance (dependent on ratio setting): Max: 
3.5 n, 62 µH; min: 0.5 n, 6 µH. With slide-wire 
decade switched out, max resistance is reduced 
to 2.7 n. 

Max Output Current: 1 A. 
GENERAL 

Terminals: Gold-plated GR 938 Binding Posts. 
Accessories Available: Recommended generator 
and null detector for precise omparison or 
bridge applications: the 1311-A Audio scillator 
and 1232-A Tuned Amplifier and Null Detector 
or the combination 1210-A Bridge Oscillator­
Detector. 

Cabinet: Rack-bench. End frames for bench 
mount or rack-mounting hardware included. 

Dimensions (width x height x depth): Rack, 19 x 
7 x 8%in. (485 x 180 x 215 mm); bench, 19 x 7% 
x 10%;' in. (485 x 190 x 275 mm). 

Net Weight: Rack, 28 lb (12.7 kg); bench, 30 lb 
(13.6 kg). 

Shipping Weight: Rack, 41 lb (18.7 kg); bench, 
43 lb (19.6 kg). 

Catalog 
Number Description 

Price 
in USA 

1493-9801 
1 493-9811 

Type 1493 Precision Decade Transformer, Bench Model 
Type 1493 Precision Decade Transformer, Rack Model 

$1100.00 
1100.00 

As we went to press we learned, with deep regret, of the 
sudden death of Mr. Gilbert Smiley, the author of the above 

article. 

1 1 
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NEW VOLTAGE DIVIDERS 

OFFER RESOLUTION_ TO 10 PPM 

Our popular resistive voltage dividers 

have passed through another stage of 
evolution. The "new breed" is the 1455 
series, of which there are five versions. 
Beyond an obvious improvement in 
cosmetics (Figure 1), the new dividers 
boast tighter specifications and two 
five-dial units that extend resolution 
down to 10 parts per million. 

Because these dividers are being used 
increasingly as adjustable elements in 
measurement and control systems, we 
have slimmed the package down to 
3 Y2 inches and off er both bench and 
relay-rack models. Also, connections 
can be made at the rear as well as at the 
front and the readout is in-line. ' 

The five versions are the TYPES 
1455-A, -AH, and -AL, and the TYPES 

1455-B and -BH. The three -A dividers 
are four-dial units with a ratio range of 
0.0001 to 1.0; the two -B's have five 
dials and a ratio range of 0.00001 to 
1.0. An H in the suffix indicates a high 
impedance rating and consequently 
greater voltage-handling ability (up to 
700 volts); the 1455-AL is a low­
impedance divider useful at radio fre­
quenCies. 

Uses 
The decade voltage divider is an 

established means of obtaining accu­
rately known voltage ratios. Among its 
many uses are the calibration of volt­
meters, linearity measurements on con­
tinuously adjustable autotransformers 

and potentiometers, measurement of 

gain and attenuation, precise measure­
ment of frequency-response character­
istics of audio-frequency networks, and 
the determination of transformer turns 
ratios. 

The new 1-kn 1455-AL will be found 

useful in testing voltmeters at low 
radio frequencies. It has a 3-dB 
response to 7.5 MHz and an output 
error of less than 1%at 1 lVIHz. Its low 
output impedance will make it attrac­
tive in many other areas where its low 
input impedance and voltage rating are 

not restrictive. 

Some Comments on 
Accuracy Specifications 

When these Kelvin-Varley dividers 
first appeared, we specified accuracy 
as a percent of reading. Later, the 

figure 1. Type 1455-BH Decade Voltage Divider. 
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LEAD COMPENSATOR 

A 

B 
'--------� LEAD COMPENSATOR 

Figure 2. The comparison of two dividers with 
lead compensators. 

use of the term ''linearity'' became 
popular for both resistive and ratio­
transformer-type voltage dividers. Lin­
earity here is essentially a percent-of­
full-scale accuracy specification and 
equals the percent-of-reading accuracy 
times the indicated value. Because the 

indicated value is always less than 1 ,  
the linearity specification is a lower 
number than the percent-of-reading 
specification and therefore appears at 

first glance to represent greater ac­

curacy. 
We recognized the trend and included 

an over-all linearity specification, but 

we kept the percent-of-reading specifi­
cation because it was the more stringent 
at low settings. Unfortunately, this 
created some confusion, for, although 
we meant both specification to apply 
at all settings, some people felt that 
the percent-of-reading specification was 
overriding and that there were settings 
where the linearity specification did not 
hold. In order to clear up this point, 

we have gone over to the linearity 
specification completely and have ex­
tended it to all dial settings. This 
results in somewhat amazing number 

April 1967 

for the linearity of settings for which the 
first few dials are set to zero. 

(Actually, the old accuracy-of-read­
ing specification was more stringent at 

many settings but didn't sound as good. 
For those who prefer an accuracy-of­
reading specification and understand 
that it in no way negates the linearity 
specification, our old statement of 
±0.04% of reading still applies. ) 

This linearity specification is some­
what complicated by the fact that 
the accuracy at very low settings 
depends somewhat on the method of 
connection, because of the residual 
resistance in the internal wiring and 
switches. Absolute linearity is deter­
mined with respect to the voltage out­
put at zero setting; thus by definition 
there is no error at the zero etting. 
This type of linearity applies when the 
zero value of the m asured device can 
be set equal to that of the divider. 
Consider, as an example, the compari­
son of two dividers using lead compen­
sators (Figure 2), which are adjusted to 
bring the zero and unity points of both 
to coincidence. 

When the divider is used as a simple 
three-terminal device, as shown in 

Figure 3, the voltage drop in the divider 
switches and wiring causes a small 
residual error ( ee Specifications). Al­
though this error is quite low because 
of the silver-ov rlay multiple-contact 
switches u ed, at very low settings it 
can become a limitation on perfor­
mance. When the input and output 
circuits do not have a common ground 

POTENTIOMETER 
DECADE 

VOLTAGE 
DIVIDER 

1-----....:;. UNDER 

NULL 
INDICATOR 

TEST 

Figure 3. Divider connected to me asure 
potentiometer linearity. 
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n 
t e�Exp rim :nt r 

x mple of a our- rminal m 

STANDARD 
METER 

DECADE 
VOLTAGE 
OIVIOER 

..,ETER 
UNDER 

... EST 

Figure 4. Divider connected to test !ow-level 
voltmeter. 

and be OU pu l h 

u pu rmm l ' hi 

can 1 rg ly omp n a 
tight r p cificati n l n 

ur m i 
l ' -level vol 

1 n 
ppm 
di 
a 

r biographic 
in June .l 

SPECIFICATJO s 

Type : 
Dials: 

Input eslstance: 

ln,put Vol'tage Rating: 

:.\lay b 2 ppm lin urity chang at 
f 11 ra in ( l w) 

Frequency Res pons (/0 a 3 d down): 
(unl ad �d, at max output 
resistanc ttiog) 

Resolution (in ppm of input): 

Linearity 

Absolute Llnea1rlty (in ppm of inpu 
u put k ; h r ct o o t-

put z ro ttin at l w udio fr -
u ncies vdth input voltage < H 

rating. 

Term ina I Linearity (in 
( dd to o. olu Jin 

!Four-terminal (ou pu wi h r pe 
I " ou tp11 t rminal): 

Three-terminal (1 w rminn.l 
mon or ou pu with r 
input terminal) : 

Max Output Resistance: 

(input hort d) 

Effective Output Capad ance: 

(t • ic l, unlo· d) 

14 

1455-AH 

4 
10 kn 
700 

- kHz 

10 

. 2 

± .0 

21. kn 

·7 pF 

-A 

IO kn 
230 v 

50 kllz 

1 0 

± . 3 
± 2 
± 15 
±' 

± . 4  

2.- kn 

pF 

-AL 

4 
1 kn 

70 v 

�1Hz 

10 

± 0.7 
±• ' 
±2 
±50 

± 

± 2  

. 3 n 
·� pF 

for ch kin 

f ur­
ified 

- H.. ALL 
k h of Mr. I an 
Exp riment r. 

-BH 

5 
1 Ok 
700 

kHz 

10 

± 2 
± 

± 0.00� 

± 0.02 

. kn 

Op 

-8 
5 

10 kn 
2. 0 v 

kHz 

± 0.03 
± 0 . 
± 2 
±1 
±2 

± 0.2 

2. 

pF 
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Frequency Chargcfe,ristic: 
cts lik simpl R circu·t b low f0 so hat 

Eo ti ad.in 
E,n = ,f 1 + (f y 
T bulated value f f o is at s ttin tha gi s 
max u pu re i tan o ha fo at all oth r 
set ing i hi h r. 1 t' . 4f,,, r spon e is do 'n 
< ·.1 3 . 
Accumcy of Input R·e1.r1tanc,e: +O. 151(, xc pt 
f r 1 55- L, hich · +0.025 
Tem1peralu,re Coef·Ficiient: < 20 ppm for each 
resi t r. Sin c , l g rati ar d t rmin by 

A,piriill 1967 

re :istors of similar con tructi n, n 
tempera.tur eff cts are v :• small. 

ambi nt 

Net Weight: B nch mod ls, 4-di· 1, G� lb 
(3.l kg)" -- ial, 7%' lb ( . .  6 kg). 
Shippi ng Weight ( t): B n h m d l , -dial, 
7:Y2 lb (3.5 kg); 5-dial, �lb (3.9 kg). 

Add approx 1 lb (0.5 k ) to n t an hip ing 
weigh for rack model . 

Catalog 
Number D scription 

Price 
in U A 

1455-9700 
14S5-9702 
1455-9704 
145S-9706 
1455-9708 

1455-9701 
1455-9703 
1455-9705 

455-9707 
1455-9709 

Type 1;455 ID·ecade Voltage Dividers 

Bench Models 
1455-A, 4-dial, 1 0-kn 
11455-Ali, 4-dial, 100-kn 
1455-AL, 4-dial, 1-kD 
1455-B, 5-dial, l 0-kQ 
l' 455-BH, 5-dial, 100-kfl 

Rock Models 
ll 455-A, 4-dial 10-kn 
1455-AH, 4-dia1, 100-Ht 
1455-AL, 4-dia l', 1-kfl: 
1 455-B, 5-dia'I, 10-kn 
1455-BH, 5-dtal, 100-kH 

PULSES FROM 
THE TONE-BURST GENERATOR 

1 e ar indebt d t t h Tl n, JG I P 'l' 
timing-signal fr qu n 

1 ing circuit of h 

in rum n 

for i u. ua] appl ·ca ion 

ne bur t (int rr p ed 
or gat ine w v ) an if h 

a ·onstant du y ra 

utput-pul e ur 

f period. of 
If on a�· r 

and ton 
input from a d 

urc , he utpu 

$215.00 
215.00 
215.00 
255.00 
255.00 

222.00 
222.00 
222.00 
260.00 
260.00 

rminal . If thi 

i w pt h 

. · will maintain 

b k ping 

fix numb r 

pul 'S 
th gate 

1 ignal 

idal sign 1 i :r mov d from ·he gate 

inpu and r pla d wi h a de ·ign 1, 

he ou pu b come a pul . Th � ou pu · 
1 limit d o a ou· 7 ol · po itiv or 

n ative b hind 6 ohm . he prf 

1 con roll d th ac ignal a pii d 

tone-bur gen ra or > appro 'I­
ma tel r h am . hap fr q u n y p c­
tr nm but it will b c n r d a d 
in th form r ·a nd a the in u idal 

fr q u n ·y in the la t r. 
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GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 01781 

NEW 
PUBLllCATIONS 

FROM 
GE ERAL 

RADIO 

A new ri f appli 1 n no c 
Exp rim l ls for lh, , 'tu i nt l�aborafory 
ha b n initiate by :rR, • n fiv f 
th e uca. tional aid a.r al ·eady in 

print. 'l'h l\lotion f a 
Projec j onn.n ir ui ' 

, yn h 'Di tributi n of 

Random K oi \ � ol tag " and ' � ]ec­
t ronic \,r ol .meters. ' Any or all ' r 
fr e on r qu 

T .. • --........ - 1••1 • 

• 

• 

l or ho c n crn ' 'vi h sound and 

vihr·a ion m a ur m n t, rurrPn and 
choice r ading from 1 I now in lu le: · 
n w qu rterly (i\ ois 111 n. 11r mt>nt), a 
n w n of applica ion not - (l1."oi-·e 
.. Yotes) - an a major r v1. 1011 f h r -

D0\'1.-ned II andbool· of 1Yoisc 111 Pasur -

m nt. l>ric of h ffnnduouk rem · in· 
."LOO- the ot her publi ation. ar avuil­
abl f r h . king. 

GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 01781 
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