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A NEW 200-VA AUDIO GENERATOR 
(see cover photograph) 

Figure 1. Guarded 
emitter follower . 

One of the primary us s of high audio 
power is in the testing of electronic de
vices over a range of power-supply fre
quen ·ies. The new TYPE 1308-A Audio 

Oscillator and Power Amplifier is well 
suited for this function and, in addition, 
has a number of features that fit it for 
other applications, many of which are 
not possible with previously available 
generator . 

Among these features are all-solid
state circuitry, low distortion, low dy
namic output impedance, and separate 
met rs for output voltage and current. 
Maximum output. of 200 voltamperes 
can be delivered to matched load im
pedances of 8, 80, and 800 ohm and a 
maximum of 5 amperes into lower im-

I 
THERMISTOR 

pedances. The output circuit will pass 
up to 5 amperes of de. 

The generator is an excellent power 
source for the measurement of the prop
erties of ferromagnetic materials with 
the TYPE 1633-A Incremental-Induct
ance Bridge at high levels of ac and de 
excitation. 0th r uses include driving 
shaketables and acoustic transducer , 
te ting servo y terns and magnetic 
amplifier , and testing regulated power 
supplies. 

For specialized te ting, the power 
amplifier can be driven from an external 
source, such as a high-stability ·ignal, 
random noise, or square waves. 

CIRCUIT 
Oscillator 

The ·mall size and good reliability 
of solid- tate circuitry are important 
advantage for laboratory equipm nt. 

B+ 

FREQUENCY
RANGE 

(Rl21) �--'--------� 
Figur e 2. Elementary 
gr am of the oscillator 
section. 

FREQUENCY I 
�/ 

WIEN BRIDGE 
= 

I 
I 
I 

Rll5 

GUARDED 
EMITTER 

FOLLOWER 

--+----o OSCILLATOR 
OUTPUT 

FEEDBACK AMPLIFIER 
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The low impedance levels of transistor , 

however , are not usually considered 
c mpatible with the high in1pedance of 

variable air capa ·itor , which ar u ed 
to provide infinite-resolution tuning in 
RC �udio oscillators. A common alter
native approach i to u e ganged varia

ble re i tors. Thi ha v ral disad van
tages. I� rom an economic standpoint , 

good quality , nonlinear potentiometers 
are expensive, and the limited resolution 
of wire-wound potentiom ter often re

quir s a parate vernier devi e. To 

combine the advantage of transi ·tors 

and variable-capacitor tuning in the 
TYPE 1308-A Audio Oscillat r and 
Power A mplifier, a no l feedback 

syl:ltem is used. Sine the impedance of 
practical-size variable air capacitors 
is of the order of 10 inegohm · at low 
audio frequ ncies, the a sociated ampli
fier hould pro ide an inpu impedance 

of over 1000 megohms to avoid signifi

cant loading on the RC network. 
Of cour e, feedba ·k is often used to 

increas the input imp dance of an 
an1plifier. For exa1nple, the input im
pedance of an emitter-follower a1nplifier 
i · usually approximated by the expres-

figure 3 (above): Composite transconductance 

characteristic of a Class-8 transistor amplifier. 

Figure 4 (right): Composite characteristic of 

Class-A and Class AB amplifier. 

sion Rin � /3 RL. It would appear that 
by an increase in the gain, {3, of the 
stage, the input impedance could be 
increa ed ind finit ly. I-Iowever, the 
coll ctor imp danc of th fir� tran i -
tor shunts the input terminal and will 
limit the input .impedance to the order 
of 10 megohm . 

The or ly way to achi ve an im

pedance in the 1000-megohm range 

with transistors is to degenerate all the 

residual impedances of the input tran-

·i tor. A way of doing thi i hown in 

Figure 1. The collector of the input 

emitter-follower is driven, or guarded, 

from the output of a unity-gain ampli

fier, so that all three t rminal of the 

transi ·tor are at the same pot nti 1, and 
the ref ore no current flows from the base 

lead through the transistor ' s collector

to- base impedance . 

A practical realization of thi t ch
nique is shown in Figure 2. The c01n

plete input stage and its bias network 
are driven from the unity-gain point at 

the emitter of Q2. The input impedance 
of the r suiting a plifier i · well over 

1000 rn.egohms for the ac signals in
volved. The three-stage feed back am-

BIAS 
...._______ 

DYNAMIC ---
CHARACTERISTIC I 

I j 
lc2 

PU'T VOLTAGE 
MALL SIGNAL) 

INPUT VOLTAGE I I 
(LARGE SIGNAL) 
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plifier provides sufficient loop gain so 
that the oscillator characteristics are 
not affected by changes in tran istor 
characteristics. 

Power Amplifier 

The high power efficiency and the 
small size of tran istor power ampli
fiers are well recognized. There are 
two serious problems, however, that 

have limited their wide pread use in 
laboratory equipment - stability of the 
bias point with temperature and pro
tection against overload and con equent 
failure. The voltage transfer charac
teri tic, or transconductance, of a 
push-pull Class-B transistor amplifier 
is very nonlinear near zero current as 
shown in Figure 3. For this reason, a 
slight forward bias is usually used to 
shift the curves to a more nearly 
linear region, as in Figure 4. Unfortu
nately, the base-emitter bia voltage 
ne d d to keep the d sired operating 
point varies with temperature, so that 
complicated temperature-sensitive bias 
network are n eded. It is not pos. ible 
to k p the temperature-sensitive ele

m nts at the sa1ne teinperature as the 
small transistor junction, and so some 
shifts in bias are inevitable. 

If, in ·tead, the output stage is driven 
from a high-impedance current source, 
the much mor n arly linear current
gain tran fer characteri tic of the tran
si"tor is u d 1 ( e Figure 5). Und r 
these conditions, no quiescent urrent 
is needed for di tortion-fr e p rf orm
an e,. o that much greater temperature 

tability can be achieved, and ha.lancing; 
adjustmen . for th output tage ar 
not need d. 

The circuit u d i. ·hown in Figure 6. 

The low de re. i tance of th driv r 
tran. form<'r a surcs bia::; tability f th 

JANUARY, 1964 

Figur e 5. Output current (vertical) vs input current 
(horizontal) of the output stage of Figure 6. 

output transi. tor . Ten output tran-
i tor are u ed and ar mounted on a 

for ed-air-cool d h at ink to provide 
the power-handling capability. The 
high-impedance drive is provided by 
Q5. The tran ·istor Q6 i u d to balance 
the direct current in th driv tran -
former. 

The Class-A driver is also instrumen
tal in protecting the output tage 
against overload by limi ing the availa
ble drive current. Without. this, a short 
circuit on the output could cau e the 
output stage to draw very heavy cur
rent, probably with disastrous results. 
Two additional forms of protection are 
uRed-a thermal overload bw�aker on 
the output-transistor heat sink and a 
trip circuit that dis�onnects the input 

ignal when the output current or 
voltage exceeds pre Pt limitR. 

To achie ea low dynamic output im
p <lance, two techniques ·an be u. ed
n gative voltag f cdback, positive 

urr nt f edhaek, or ·om combination 
of thcf'c. Negati\l fp dba k i us d in 

hi. amplifi r to a roid th stability and 
wavef rm probl m that an re ult 

1 .James .J . Faran, .Jr. and R. G. Fulks, "lTigh-Imped
anr.e Drive for the Elimination of Crossover Distortion," 
The Solid State Jow·nal, De ember, 1961. 
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07 

Figure 6. Elementary sche
matic of the power am
plifier. 
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from po itive feedback when r active nal for measurements at power-line fre

loads ar u ed. The large negative feed- quencies. The TYPE 1308-A A udio Oscil

back also greatly reduce harmonic lator and Power Amplifier can be used to 

di tortion as well as dependence upon supply the ac signal for mea. urements 

power-supply voltages. A ingle-ended throughout the audio-frequency range. 

push-pull configuration is used to pro- The output tran former of this genera

vide a convenient point to ample the tor provides voltage and current ranges 

output and close the feedback loop. to match the wide range of impedances 

Thu , the output transformer i not that can be measur d with the bridge, 

inside the loop - a d cided advantage and d irect current up to 5 amperes can 

with the large feedback factor used. be passed through the output circuit. 
Since the tran former is fed from a low- Meters are provided for both current 

impedance source, it distortion i very and voltage, so that the excitation ap-

low. plied to the coi l  under te t can be easily 

APPLICATIONS determined. The overload-trip circuit 

Magnetic Measurements i arranged to trip at 50% above full 

One of he primary u es of thi g n- scale on the current meter, so that, on 

erator is as a ·ignal our e for the TYPE the lowest output ranges, the power 

1633-A Incremental-Indu an e Bridge2 delivered to the load can be limited to 
i n  high-power-lev 1 measurement on as little as 80 milliwatt to avoid 

iron-core inductor and tran formers. damage to the unknown inductor. 
The e measurement require the simul- The ability to provide a low-dis
taneous application of ac and de ignals. tortion ignal to a nonlinear reactive 

to the i nductor under test. ince thi · load is  al o important. In the mea -

requirement could not be met by con- urement of an inductor on the TYPE 

ventionally available power o cillator , 1633-A Incremental-Inductance Bridge, 

new generators were required. The the load presented to the generator 

TYPE 1265-A Adjustable DC Power 2R.G.FulksandH.P.Hall,"ANewSystemforMeas

Supply3 wa de igned for thi purpo e, uring the Inductance of Iron-Core Coil ," General Radio 
Expen:menler, 36, 5, May, 19G2, pp 1-12. 

a was the TYPE 1266-A AdJ.U ·table AC 3 H. P. Hall, "The Type 12G5-A Adjustable DC Power 
upp)y," ibid, p 11. 

P S 4 h" h 1. · 4 Gilbert miley, "The Type 1266-A Adjustable AC OWer ource W lC SU pp leS an ac Slg- Power Source," ibid, p 3. 

1 
j 
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can be almost purely reactive. A reac
tive load dissipates no power, of cour e, 
since the voltage and current are not 
in phase. Although the Class-B output 
circuit used in the generator is very 
efficient with a resistive load, the effi
ciency drops nearly to zero with a 
reactive load. Therefore, all the input 
power must be dissipated in the output 
circuit, a requirem nt that usually im
poses severe power-factor limitations 
on the load impedance. In this genera
tor the output circuits have been built 
to handle this power, so that, under 
most output conditions, no power-fac
tor derating is required. 

Power-Frequency Testing 

Another application is in the te ting, 
over a range of power frequencies, of 
equipn1ent that may be used by the 
military or in overseas countries. Here, 
the TYPE 1308-A Audio Oscillator and 
Power Amplifier is particularly useful 
because of its low dynamic output im
pedance. For example, equipment that 
uses a capacitor-input rectifier system 
draws current from the line only near 
the peaks of the sinusoidal signal. With 
such a nonlinear load an undistorted 
signal is possible only when the dynarnic 
output impedance of the oscillator is 
low - a feature not found on many 
power o cillator . The waveform hown 
in Figure 7 are typical of this situation. 
With this generator, the output voltage 
remains sinusoidal even though the 
output current contains many high r
frequency components. 

This oscillator also has many applica
tions where immunity from power-line 
transients and noise is required. Be
cause of the large amount of negative 
feed-back used, the output signal i 
not ensitive to this type of disturb-

JANUARY, 1964 

ance. A 5% jump in line vol age will 
typically ause les than a 0.1 % change 
in output at full power. 

In the measurerncn of hum and other 
spurious output it is al o helpful to 
u e some frequency other than the 
power-line frequen y to run equipment 
under test, so that the desired com
ponents can be distinguished from the 
lin -frequency components in the meas
urement sy tern it elf. 

Power Amplifier 

ThA usefulness of thi g nerator is 
greatly enhanced by it. ability to func
tion as a power amplifier, driven from 
an external source. Thus, it can be used 
to supply high power with extreme fre
quency tability when driven from a 
standard-frequency source. 

Its good transient response permits 
its use with special-waveform signals, 
su h a quare wav and noise. Usable 
power output i n arily reduced 
with random-noi e excitation to avoid 
tripping of the overload circuits on noise 
peaks. 

Other Uses 

Some applications stem not from the 
high power rating but from other fea-

figure 7. O utput voltage {top) and output c urrent 
(bottom) of the Type 1308-A Audio O scillator and 

Power Amplif ier when driving a devic e that has 
a c apac itive-input rectif ier f ilter. Current is drawn 
only near the peaks of the input waveform. 

7 
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tur s of the Instrument. When the gen

erator idles along at 60 watts or less, its 
harmonic distortion is well under 0.5% 
over most of the frequency range. 

This, combined w'th the wide output
voltage ranges, has been used for cali

brating dynamometer-type voltmeters. 
The instrument has also been used as 
a signal source in seri s with a de power 

supply to provide a de source with 
adju table rippl lev l and frequency 
for testing power-supply regulator . 

Other applications where the 1nultiple 

voltage ranges are useful are the test of 
ervo systems and magnetic amplifiers, 

and driving shaketabl and other 
acoustic tran d ucers. 

-R. G. FULKS 

SPECIFICATIONS 
OUT PU T 

Power: 200 voltamperes, 50 cps to l kc. (See curves 
on cover.) 

Full-Scale Output Ranges: 4, 1 2.5, 40, 125, 400 volts, 
rms; 0.5, 1.6, 5 amperes; in any combination up to 200 
va. 

Optimum Load Impedance: 0.8, 2.5, 8, 80, 800 ohms. 
Will operate satisfactorily with higher-impedance or 
nonlinear loads. Output transformer will pass de equal 
to rated ac. 

Regulation and Response Time: (See c over.) Less 
than 203 no load to full load-20 cps to 1 kc. (Band
width greater than 10 kc provides essentially instan
taneous regulation.) 

Frequency: Internal oscillator covers 20-20,000 cps 
in four bonds. 

Harmonic Distortion at Rated Output.: (See cover.) 
13, 100 cps-10 kc 
23, 50 cps-100 cps 

Hum: More than 50 db below maximum output. 

GENERAL 
Overload Protection: Electronic overload circuit trips 
at approximately 1 '12 full-scale current (manual reset); 

Type 

thermal protection on transistor heat sink (automatic 
reset). 

Load Power Factor: 

0 to 1.0 for continuous operation to 30 C ambient. 
0 to 1.0 for intermittent operation to 50 C ambient. 
0.7 to 1.0 for continuous operation to 50 C ambient. 

Meters: 0 to 5, 15, 50, l 50, 500 volts. 
a to 0.05, 0.1 6, 0.5, 1.6, 5 amperes. 

Power Requirements: 105 to 125 (or 210 to 250) volts, 
.SO to 60 cps, 70 to 500 watts, depending on load. For 
.SO-cycle supply, maximum output must be reduc ed 
203. 

Amplifier: 

Input lmpedance-10 kilohms. 
Sensitivity-Approximately 2 volts needed for full 
output. 

Terminals: Binding posts and 4-terminal connector at 
rear. 

Cabinet: Rack-bench. 

Dimensions: Bench model-width 19, height 7, depth 
16 � inches (485 by 1 80 by 414 mm), over-all; rack 
model-panel 19 by 7 inches (485 by 1 80 mm), depth 
behind panel 15 inches (385 mm). 

Net Weight: 91 pounds (42 kg). 

Shipping Weight: 105 pounds (48 kg). 

Code Number Price 
1308-AM Audio Oscillator and Power Amplifier, Bench Model 1308-9801 

1 308-9811 
$1150.00 

1150.00 1308-AR Audio Oscillator and Power Amplifier, Rack Model 
U.S. Pa.tent No. Dl87,740. 

NEW GRO REPRESENTATIVE FOR GREECE 
W announce the appointment of the 

Greek firm of Mario Dalleggio as 

exclusive G neral Radio Company 
(Overseas) representative for Greece, 
succeeding the firm of K. Karayannis, 
who have r present d us in that country 

for many years. Effective January 1, 
1964, Marios Dalleggio took over these 
responsibilities and is now directly 

serving our customers in Greece with 

competent technical assistance and 
advice. 

All inquiries, whether technical or 
commercial, concerning General Radio 
products, should b addre sed to: 

Marios Dalleggio 

2 Alopekis Street 

Athens 1 39, Greece 

Tel: 710.66 

Cable: DALMAR-ATHENS 
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OPERATION OF 
ON 

V ARIAC ® AUTOTRANSFORMERS 
208/120-VOLT LINES 

Users of Variac autotransformers 
should eriou ly consider the advan
tage · inherent in the increa ingly popu
lar 208/120-volt, 3-pha e di tribution 
sy tern. B cause the wye voltage of thi 
syste1n is 120 volt (rather than 139 
volts a. in a 240-volt system), certain 
restrictions on Variac autotransformers 
in 3-pha e circuits no longer apply. T'he 
208/120-volt, 60-cycle y t m allows 
the use f TYPES W5L and W8L; other 
mod 1 can be connected for overvolt
age, or step-up, a shown in the accom-

II 
> �-----Ot- CDW 

��� t-oif ::>t- ' 
001"') 

pany1ng table. This tabulation points 
ou th possibility of tra ing voltage 
range for J(V A on 208-volt circuit . 
Note that TYPES W5L and W8L in
crease the available KVA per dollar at 
a a rifice of overvoltage peration and 
with operation limited to 60 cp only. 

The t p-up connection mak po si
ble outputs adjui:;table to 485 volts 
from. a 208-volt source, but it hould be 
not d that, for thi conn ction, regula
tion is not o good as for the line and 
overvol tage connections. 

Figure 1 Figure 2 Figure 3 

Input Frequency, Output KVA at 
'Type Circuit * Volts Cps Volts ltf ax. Volts Price KV /$ 

W2G3 Line 208 50-60 0-208 1 .12 $ 52.00 0.02 1 5  
W2G3 Overvoltage 208 50-60 0-242 1.00 52.00 0.0192 
W5G3 Line 208 50-60 0-208 2.81 61.00 0.0460 
W5G3 Overvoltage 208 50-60 0-2.42 2.52 61.00 0.04 1 3  
W5LG3 Line 208 60 0-208 3.96 59.50 0.0666 
W8G3 line 208 50-60 0-208 3.96 70.00 0.0566 
W8G3 Overvoltage 208 50-60 0-242 3.57 70.00 0.05 1 0  
W8LG3 Line 208 60 0-208 4.68 70.00 0.0668 
W10G3 Line 208 50-60 0-208 4.68 108.00 0.0433 
W10G3 Overvoltage 208 50-60 0-242 4.20 108.00 0.0389 
W20G3 Line 208 50-60 0-208 9.36 156.00 0.0600 
W20G3 Overvoltage 208 50-60 0-242 8.40 156.00 0.0538 
W30G3 Line 208 50-60 0-208 1 2.96 264.00 0.0510 
W30G3 Overvoltage 208 50-60 0-242 12.60 264.00 0.0478 
W50G3 line 208 50-60 0-208 1 8.00 397.00 0.0.454 
W50G3 Overvoltage 208 50-60 0-242 2 1 .00 397.00 0.0529 
WSHG3 Step-up 208 50-60 0-485 0.84 71.50 0.0 1 17 
W10HG3 Step-up 208 50-60 0-485 1 .68 114.00 0.0147 
W20HG3 Step-up 208 50-60 0-485 3.36 162.00 0.0207 
W30HG3 Step-up 208 50-60 0-485 5.04 264.00 0.019 1 
WSOHGJ Step-up 208 50-60 0-485 10.50 397.00 0.0264 

* Line, Figure 1 ;  Overvoltage, figure 2; Step-up, Figure 3 
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Reprint 
No. 

A-79 

A-80 

A-81 

./ A-82 

J'A-83 

A-84 

A-85 

A-86 

A-89 

./ A-90 

A-91 

A-92 

A-93 

A-94 

A-95 

A-96 

A-97 

A-98 
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REPRINTS 
Reprints are available of a numb r of arti le by General Radio 
engin ers published in techni al journals. Recent papers include: 

Title 
A New Look at the 
Phase-Locked Oscillator 
VHF Matching Network 
Design 
A New Design Proc <lure 
for Optimum Matching 
Networks 
A Novel Method of 
Frequency Multiplication 
A Standard Program 
Cuts Costs 
Design Trends Increase 
Versatility of Standard
Signal Generators 

fow to Design Scales 
that Humans Can Read 
Plastic Cutouts Help 
Design C Boards 
Mixer Circuit Has Clean 
Output 
A Simplified Noise 
Theory and Its Applica
tion to the Design of 
Low-Noise Amplifiers 
The Measurement of Im
pedance from Very-Low 
to Very-High Frequencies 
Industry's Watchdog: 
The Stroboscope 
High-Impedance Drive 
for the Elimination of 
Crossover Distortion 

A New High-Precision 
Method for the Measure
ment of the VSWR of 
Coaxial Connectors 
R-F Leakage Charac
teristics of Popular Co
axial Cables and Connec
tors, 500 Mc to 7.5 Ge 
:Precise Delay Measure
ment 
An Accurate Substitution 
Method of Measuring the 
VSWR of Coaxial Con
nectors 
Th Use of Active De
vices in Precision 
Bridges 
Thyristor-Tunn I Diode 
Combination Generates 
Fast 10-ma Pulses 
A Spectrum Analyzer 
from General Lab 
Instruments 

A'utlwr 
H. T. McAleer 

A. E. Sanderson 

A. E. Sanderson 

H. T. McAleer 

H. C. Littlejohn 

W. R. Byers and 
G. P. McCoucb 

H. C. Littlejohn 

H. T. McAleer 

A. E. Sanderson 
and R. G. Fulks 

C. E. Worthen 

F. T. Van Veen 

James J. Faran, Jr. 
and R. G. Fulks 

A. E. Sanderson 

J. Zorzy and 
R. F. Muehlberger 

H. T. McAleer 

A. E. anderson 

H. P. Hall and 
R. G. Fulks z 

J. I . Skilling 

R. W. Harley 

.. 

Publication 
Proceedings of IRE 

Proceedings of IRE 

Electronic 
Industries 

Electronic 
Industries 
Electronic 
Industries 

Date 
April, 1959 

July, 1959 

July, 1959 

August, 1959 

Oct., 1959 

Canadian Electronic March, 1960 
Industries 

Electronic Sept., 1960 
Design 

Electronics July, 1960 

Electronic Oct., 1960 
Industries 

NEREM 1960 Nov., 1960 
Record 

Electrical Nov., 1960 
Design News 

Safety Maintenance Jan., 1961 

The Solid tate Dec., 1961 
Journal 

IRE Transactions Nov., 1961 
on Microwa v Theory 
and Techniques 

Microwave Journal I bv., 1961 

Electronics Jan., 1961 

Mic1·owa ve Journal Jan., 1962 

Electrical May, 1962 
Engineering 

Electronic Feb., 1962 
Design 

Electronic Feb., 1962 
Industries 
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JA N UARY, 1964 

Reprint 
No. 

./ A-99 

A-100 

A-101 

A-102 

V""A-103 

V"°'A-104 

VA-105 

A-106 

..,.....A-107 

4-108 ..A\ -1 "<1 
A-110 

,....,...A-111 

_..rA-1,t. 

TiUe Author 

The Measuring Devices D. B. Sinclair 
of Electronics 
Noise and Its Measure- F. T. Van Veen 
ment 
New Complementary J. K. Skilling 
Transistors Make Series 
Schmitt Circuits Practical 
Dynamic Notch Filter H. T. McAleer 

The Image-Parameter W. N. Tuttle 
Design of the General 
Two-Section Elliptic-
Function Filter 
Magnetic Pickup Gener- W. F. Byers 
ates Ft·equency Markers 
Tunnel-Diode H. T. McAleer 
Delay-Line 
Simple Method for Plot- J_ K. Skilling 
ting Tunnel-Diode 
Switching Waveforms 
Novel Feedback Loop R. G. Fulks 
Stabilizes Audio Oscillator 
Design Chart for Con- G. R. Partridge 
�tant-K Delay Lines 
Electronic Standards and I. G. Easton 
Measurement 
Direct-Reading F. T. Van Veen 
Instruments 

Publication 

Proceedings of IRE 

Electronics World 

Electronics 

Electronic Equip
ment Engineering 
1962 IRE Conven
tion Record 

Electronics 

Electronic Equip
ment Engineering 
Electronics 

Electronics 

Electronic 
Design 
Electronic 
Industries 
Electronics 
World 

Reprints of several articles that have appeared 

in the Experimenter can also be supplied: 

Reprint 
No. 

E-101 
E-102 
E-103 
E-104 
E-105 

E-106 

E-107 

E-108 

VE-109 

E-110 

E-111 

E-112 
E-113 

Title 
A New, High-Sensitivity Electrometer 
The Type 1603-A Z-Y Bridge 
A High-Precision Impedance Comparator 
The Measurement of Cable Characteristics 
An Instrument Designed to Calibrate Capacitive Fuel
Gage Testers 
A Graphic Level Recorder with High Sensitivity and 
Wide Ranges 
A Transfer-Function and Immittance Bridge for the 
25-1500 Mc Range 
A New Universal Impedance Bridge 

Measurements of the Equivalent-Circuit Parameters of 
Tunnel Diodes 
A Genera tor of Random Electrical Noise 

New Eyes for Industry (Strobotac® electronic 
stroboscope) 
Rapid VSWR Measurements with Admittance Meter 
A Close Look at Connection Errors in Capacitance 
Measurements 

Single copies free upon request. 
c.� l� 

Type No. 
1230 
1603-A 
1605-A 

P-582 

1521-A 

1607-A 

1650-A 

1607-A 

1390-B 

1531-A 
1602-B 

Date 

May, 1962 

May, 1962 

August, 1962 

Nov., 1962 

Nov., 1962 

Dec., 1962 

Nov., 1962 

March, 1963 

April, 1963 

June, 1963 

July, 1963 

August, 1963 

Experimenter 
Date 

March, 1956 
July, 1955 
April, 1956 
May-Aug., 1957 
Feb., 1958 

June, 1959 

March, 1958 
May, 1959 
March & April, 
1959 
July-Aug., 196 0 

Dec., 1951 
Dec., 1959 
Jan., 1960 

Sept., 1960 
May, 1960 
July, 1959 

1 1 
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1 2  

GENERA L RADIO EXPERIMENTER 

COAXIAL 
CONNECTORS 
AT 
DC 

Court su pauldino 
Fibre Company 

DC TO MICROWAVE - Tha ' the fre-

quency range co ered by TYP 7 
axi l nn ·t f l' ·riti al 

m a ur m nt. · a h 
t.ac good hie, 
plu -in f ture 

just a importan nd u 

wave freque cie . 

An xc 11 ni xampl of d 
vided by h a · ·ompanyin ph 
which h he e conne t r i 

ham er ulding Fibre ompany 
ew York. n thi pho o-

g.raph, sampl f p uldit laminat 
re ing mount d on th inn r door of 

th t ham er, ,, e temp ratur · 

a d relativ humidit ·an b h ld pr -

cisely t de ired valu or Yari d accord
ing to a pr determined tiin l edul . 

h ampl r 4" r 

(u ualiy I; 1 " to 1/ ") wi h 
condu tive- ilv, r-paint l ro in 

l\11 "Bull ey " pa ter . They r 

Ge era I Ra 
• 

being ie ted for 
urfa • r i tan 

m ured t' 
sure t 90o/c rel tiv humidi y at 

ontact is made ·o the il er pain1 
tr d b m a · f pring bra 
ting � , gold plat d o giv low 

resi ·.an e and fr edom from 
Th c nta fing r ar il 
to the cen r t rminal 

nn ·t. r .  
74-PB oaxi l 

xpo-
3r: . 

el c
wu 

nta t 

By m an f hie ld d pat ·h ·or 
each sampl can be connected in turn to 

uip n ·a bl f m uring r · t
- x l 15· hm . th 

hi lding b' ·om 
very cri i a]. Value. b ai1 d n a n v.r 
gl poxy huninat , u d 

1 mili ar prin d ir ·uit , are 
rd r of 477 00,000 m g hm / 

ni. volume r :i ity and 5 700 0 0 
m_ g hn'l 'Urf a, 

0 Comp ny 

www.americanradiohistory.com

www.americanradiohistory.com

