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the output and power connection . 

Power is supplied from an xt rnal 
source, ither a re hargeable battery 

power upply or the in ·trument with 

which the preamplifier i being u ed. 

A reces. ed lide swit h pro ides the 

choice of 1: 1 or 10 :1 gain. 

A preamplifier for u e after micro
phones and other high-impeda nc 

our e hould hav a very high input 

impedance . To minimize the effec of 

load impedance on the operating ·har

acteri tic , it should also hav a low 

output impedance. The TYPI!; 1.560-P40 

Preamplifier achieve an input imp d
ance greater than :)00 m gohms hunted 

by 6 picofarad through the use of a 

field- ffect transistor operating as a 

t:;Ource follower in the fir t tag .· Low 

output impedance , low di 'tortion, and 
gain tability are achieved in the ·ec

ond and third stages by u e of conven

tional ransi tor within a negative 
feedback loop. The preamplifi r gain 

i changed by adj u tmen t of the n ga
tive feedback. All three transistors are 

low-noise types and the circuit was 
d igned for minimum noi e consi tent 

with other requir ments. Th t ypical 

internal equivalent input noi e voltage 
when the preamplifier i con ne<'ted to 

a piezoel ctric microphone is 2.0 mi r -
volt for the C-weighted sound-level 
meter characteristi .1 For a microphon e 

with a sensitivity of -60 dB re 1 

-145 .. 
"� 

JUN E 1965 

volt/ µbar thi noi correspond to an 

equivalent sound lev l (C) = 20 dB. 

\tVh n an ana lyzer i n ed th eq ui va
len t 1 rel wi ll be even lower, as deter
mined by the bandwidth. Typical fre

quency spectra of the equivalent en and 

in generator 2 are shown in Figure 2. 
Th fr quency r pon e i Hat (± L 

dB) from .5 to ;)00 000 c/ for output 

voltage up to 1 volt, peak-to-peak, 

across a high impedan ce load. EvPn 
more output, up to ;) volt peak-to

peak, across a high impedance load, 

with le s than 1 % di tortion can be 
ob ained if the frequency range is re
. tricted to ;) to 20 000 c/ . 

APPLICATIONS 
The very high input impedan ce and 

low output impedance make the 1: YPE 
L-)60-P-1-0 Preamplifi er an excel lent am

plifier and impedance converter fo u e 
with microphon . vibration pickups, 

or other high impedance ources. The 

low output impedance makes it po -
sible to use long cables to connect the 

output of the preamplifier to th..,e meas

uring in trumen t. u e of one mile of 
cable at unity gain or on -half mile at 

10 : 1 gain i prae ti cal , with ome re-

1 SJ .4-1961 . American Standard Specifu:at·ion f'">r General
Purpose Sound-Lei-el Meters. 
2 A. E. Sanderson and R. G. Fulks, " A Sirn[)lified Noise 
Theory and Its Application to the D sign of Low-Nois 
Amplifiers," NERE,lf 1960 Record, General Radio Re
print o A-88. 
T.R.E. Transactions 011 Audio. Vol AU-9, o 4. July-
August 1961, p 106 . 
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GENERAL RADIO EXPERIMENTER 

striction on signal level as shown m 
Figure 3. 

PREAMPLI FIER SETS 

The preamplifier is sold separately 
or as the main component of three dif

ferent sets, each consisting of the pre

amplifier and a group of accessories 
suited for a particular type of use. 

Adaptors supplied convert the pre

amplifier input connector to a 3-termi

nal, shielded, audio connector, to a GR-
874 Connector, and to a connector that 
will receive the cartridge from a General 
Radio TYPE 1560-P3 Microphone. Ca
bles supplied connect the preamplifier 
to the measuring instrument or to the 

power supply and transfer the output 
signal from the power supply to the 
measuring instrument. 

Type 1560-P96 A dap t or-Preamplifier input 
to 3-terminal, shielded, audio connector. 

Type 1560-P97 Ad apt or-Preamplifi er input 
to cartridge of TYPE 1560-P3 Microphone. 

Type 1560-P98 Adapt or-Preamplifier input 
to GR874 Coaxial Connector. 

Type 1560-P72 25-ft Coble, Type 1560-P72C 
4-ft Cable--Preamplifier to power supply or 
other device supplying power. Also carries pre
amplifier output signal. 

Type 1560-P95 Adapt or Cable-Preamplifier 
output signal from power supply through cable 
to a Type 274-M Double Plug. 

Figure 3. Maximum output as a 
f unction of length of c able be

tween pr eam plif ier and meas -
ur ing instr ument. 
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Type 1560 -P99 Adapto r  Cable-Phone plug 
to 3-terminal, shielded, audio connector. 

Type 874-02 A daptor -G R874 Coaxial Con
nector to Type 274 Jacks (banana pin ) on 
%-inch spacing . 

The Type 1 560-P40H Preamplifier and 

Power Supply Set 

This set includes a rechargeable 

battery power supply and a group of 
adaptors and is intended for applica
tions where power for the preamplifier 

is not otherwise available and where 
only electrical signals are to be ampli

fied or a suitable microphone is avail
able for acoustical measurements. The 

set is made up of the following items: 

TYPE 1560-P40 Preamplifier 
TYPE 1560-4100 Power Supply 
TYPES 1560-P96 and -P98 Adaptors 
TYPES 1560-P95 and -P99 Adaptor Cables 
TYPE 1560-P72C Cable 
TYPE 874-Q2 Adaptor 

S hipping W eight : 10 lb ( 4.6 kg). 

The power supply consists of two 
standard nickel-cadmium

· 
batteries, a 

battery checking device, and a battery 
charger. The output signal from the 

preamplifier is available at a jack in 
the power-supply unit.. 

The TYPE 1560-P40H Preamplifier 

and Power Supply Set can provide 
added sensitivity at a very high input 
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impedance to a wide variety of instru

ments, for example, the TYPES 1 900 -A 
Wave Analyzer, 1142-A Frequency Me
ter and Discriminator, 1150-series Digi

tal Frequency Meters, 1206-B Unit 
Amplifier, 1232-A Tuned Amplifier _ and 

Null Detector, 1233-A Power Amplifier, 

1521-B Graphic Level Recorder, and 
1806-A Electronic Voltmeter. For the 
TYPES 1551 Sound-Level Meters and 

1 553 Vibration Meters this set makes 
possible the use of very long cables 

between the transducer and the meter 
without loss in signal or deterioration 
in signal-to-noise ratio. 

. 
To illustrate what can be achieved 

with the added sensitivity, the combi

nation of this preamplifier set and the 
TYPE 1900-A Wave Analyzer yields an 
analysis system with as much sensitiv
ity as 3 microvolts, full-scale, at an in
put impedance of greater than 500 

megohms shunted by 6 picofarads. Be
cause the preamplifier can usually be 
placed very close to the source of the 
signal being measured, full advantage 
can be taken of the very high input 
impedance. 

JUNE 1 9 65 

Type l 560-P40J Preamplifier and Adaptor 

Set, Type l 560-P40K Preamplifier and 

Microphone Set 

The TYPES 1560-P40J Preamplifier 
and Adaptor Set and 1560-P40K Pre

amplifier and :iVIicrophone Set do not 
include the power supply and are in
tended for use with measuring instru
ments that supply power to the pream
plifier. Power i available from recent 
models* of the TYPES 1564- A Sound 
and Vibration Analyzer and 1558 Oc

tave-Band Noise Analyzer at the micro
phone connector. Thus the connection 
of the proper cable between the pre
amplifiers and those analyzers will not 
only provide the path for the signal 
but also will connect the de power 
from the instrument to the preamplifier. 

TYPE 1560-P40J Preamplifier and 
Adaptor Set consists of: 

TYPE 1560-P40 Preamplifier 

TYPES 1560-P96, -P97, and -P98 Adaptors 
TYPE 1560-P72C Cable 

S h ipping We ig ht : 4 lb (1.9 kg). 

*Earlier models of the TYPES 1564-A, 1;558-A and 
1558-AP can be readily adapted to supply this power· 

TYPE 
1560·P97 

POWER 
SUPPLY 

TYPE 
874-02 

TYPE 
1560-P99 

MICROPHONE _.:----CARTR I OGE 

Figure 4. Acces- · 

sory elements. 

5 
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TYPE 1560-P40K Preamplifier and 

Microphone Set consists of: 

TYPE 1560-P40 Preamplifier 
TYPE 1560-2131 Microphone Cartridge 
TYPES 1560-P72 and -P72C Cables 
TYPE 1560-P32 Tripod 

S hipping W eig ht: 14 lb (6.5 kg). 

Microphone Cartridge 

The microphone cartridge supplied 

with the TYPE 1560-P40K Set is from 

the new TYPE 1560-P5 Microphone. 

The cartridge fastens securely to the 

preamplifier so that there is no electri
cal noise that can result from relative 

motion of the two mated connectors. 

Because of its low noise level the 

preamplifier is excellent for increasing 

the sensitivity of analyzers, level re

corders, voltmeter , and amplifiers by 

20 dB. The combination of the TYPE 
1560-P40K Preamplifier and Micro

phone Set and a TYPE L564-A, 1558-A, 

or 1558-AP Analyzer will permit meas

urements down to a sound-pressure 

level of 24 dB re 20 µN/m2 (0.0002 

µbar). In addition, the use of a cable 
between the preamplifier and the ana-

SPECIFIC 

Fig ur e 5. View of the Type 
1 560-P40 K Pr e amplif ier and 

Micr ophone S et wit h Type 
1564-A S ound and Vibr a-

t ion Analyzer . 

� 
lyzer makes it possible for the observer 

to be far from the microphone, thus 
avoiding interference with the sound 

field. 

- C. A. WOODWARD 

TION 
For Type 1560-P40 Preamplifier 

G ain: 1:1 or 10:1 (20 dB) ±0.3 dB. 
Input C ap acit ance: 6 pF. 
Input Res"st ance: > 500 Mn at low audio fre

qu ncies. 
O ut put Re s i stance: 1 :1 gain-approx 5 0. 

10:1 gain-approx 100 n. 
Noi s e: <2.5 µ.V equivalent input voltage 

( 400-pF source impedance, C-weighted, 10-kc 
effective bandwidth). 
F r eq uency Re s ponse: ±1 dB from 5 c/s to 500 
kc/s. 

Har monic Di s t or t ion at Aud io Fr eq uencie s :  Open 
circuit, at 1 V, peak-to-peak: < 0.25%. C apaci
tor load of 0.01 µ.F (equivalent to a cable over 
200 ft long): Maximum output (peak-to-peak) 
at 1 % distortion is 5 V for 1 kc/s, 2 V for 
10 kc/s. 
Power Required : 15 V to 25 V, 1 mA to 2 mA, de. 

Dimens ions: length 6Ys, diameter 1 in (175, 
26 mm). 
Net W eig ht :  9 oz (0.3 kg). 

S hipping W eight : 3 lb (l .4 kg). 

CatalAJg 
Number Description 

Price 
in USA 

1560-9640 
1560-9500 
1560-9510 
1560-9520 

Type 1560 -P40 Pre amp lif ier 
Type 1560 -P40H Pream p lif ier and Power S upply S et 
Type 1560-P40J Prearqplif ier a nd Ad aptor S et 
Type 1560 -P40 K Pr eamplif ier and Micr ophone S et 

$ 1 40 .00 
310 .00 
184.0 0 
2 51 .00 
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OSCILLATOR-POWER-SUPPLY 
FOR FREQUENCIES FROM 0.5 

COMBINATIONS 
Mc/s TO 2 Gc/s 

General Radio high-frequency oscil
lators are compact, low-priced power 
so ur es, which provide con tinu o us cov
erage from 500 kc/s to 2000 l\1c/s with 
single-dial control and output in the 
order of several hundred milliwatts. 
Tuning ranges of a simple oscillator 
range from lightly over an octave at 
the highest frequencies to 100 :1 at the 
lowest. I n  conjunction with one of the 
companion group of power supplie , 
any oscillator become a complete sig
nal source with charac teristics adapted 
to the c ustomer's applicatio n .  By ap
propriate choice of power supply, the 
o cillator can deliver ( 1 )  maximum 
power, (2) optimum frequency stability 
with mini mum resid ual fm and a-m, 
(3) pulse- and square-wave-mod ula ted 
output, (4) amplitude-regulated output 
for sweeping applications, or can be 
incorporated i nto a heterodyne de ec
tor system. Power supplies and oscilla
tors are designed for semi-permanent 
attachment for bench use o r  relay-rack 
moun ting. 

Each possible operable c o mbination 
has now been assigned an individ ual 

Adaptor Type Contains 

type n u mber to simplify selec tion and 
ordering. 

Both b nch- and ra ck-mount com
Lina tion s  are available . The rack
moun ted combinations include panel 
extension , necessary to convert the 
bench-mou n t  i ns rume n ts for rack 
moun ting, and a coaxial cable, which 
permits the user to have the rf o u tp ut 
available at either fro n t  panel or rear. 

Combi nations originally purchased 
for bench mounting can subsequently 
be converted for rack mounting by 
means of rack-adaptor kits, which are 
also available separately. Conversely, 
conversion from rack to bench is ac
complished simply by removal of the 
panel extensions. Ben h models have 
output a t  rear, except for TYPE 1361-A, 
which ha its o u tp u t  jack o n  the front 
panel.  The output connector iG a lock
ing G R874, to which adaptors to other 
types are easily a tached. All adaptors 
lock securely in p lace and are neat in 
a ppearance since they p ro trude little 
further than would a standard panel 
jack of similar connector serie . The 
locking-type adaptors in the table be
low are recommended. 

Connects Cata.log Price 
to N1tmber GR874and . . .  GR874 to ... Net We1"ght Number in USA 

Type BNC 874-QBJL 
Type C 874-QCJL 
Microdot 874-QMDJL 
Type N 874-QNJL 

874-QN PL 
Type 874-QMMJL 
OSM/BRM 874-QMM PL 
Type SC 874-QSCJL 
Type TNC 874-QTNJL 

*Mates also with NPM and STM. 

BNC Jack 
C Jack 
Microdot Jock 
N Jack 
N Plug 
OSM/BRM Jack* 
OSM/BRM Plug* 
SC Jack 
TNC Jack 

BNC Plug 1 Y2 oz (45 g) 0874-9701 $5. 75 
C Plug 2 oz (60 g) 0874-9703 8.50 
Microdot Plug 1 Y2 oz (45 g) 0874-9721 11.00 
N Plug 2 oz (60 g) 0874-9711 6.00 
N Jack 21/4 oz (70 g) 0874-9811 6.50 

OSM/BRM Plug 1 Y2 oz (45 g) 0874-9723 12.00 
OSM/BRM Jack 1 l/2 oz (45 g) 0874-9823 12.00 
SC Plug (Sandia) 2 oz (60 g) 0874-9713 11.00 
TNC Plug 1 Y2 oz (45 g l 0874-9717 9.50 

7 
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GE NE RAL R A DIO E XPE RIME NTE R 

(Right) Rack-
mo unt v e ri;ion 

(Type 1209-C4R) 
o f  the co m bi
n atio n s ho w n  

abo ve . 

(Right) Rack-
m o unt ve r s i o n  

(Type 1215-C9R) 
of the c o mbi
n a tio n  sho w n  

abo ve . 

(Right) Type 1218-
B9R; Type 1218-

B7R is s imilar. 

(Right) Type 1218-
84R; Type 1218-

83R i s  similar. 

(Left) Type 1209-C4; Type s 
1209-CL4, 1215-C4, 1361-
A4, 1211-C3, 1215-C3, 
1209-CL3, 1209-C3 and 
1361-A3 are sim ilar in ap-

pe arance . 

• J =--= .. T ··;; .;_i.;.- -��, G 

: , ... �+ f� .... -·· I =- � 
• ' - f!t � • � .,. .. ' · " -0' ., � - ._ 

• - 0 � .. . - . - . � -

(Le ft) Type 1 21 5-C9; simi lar 
in appeara nee are Types 1211-
C9, 1211-C7, 1215-C7, 1208-
C7, 1208-C9, 1209-CL7, 1209-
CL9, 1209-C7, 1209-C9, 1361-

A7, and 1361-A9 . 

(Left) Type 1 218-89; 
Type 1218-87 i s  

simil ar. 

(Le ft) Type 1218-84; 
Type 1218-83 i s  

similar. 

Frequency 
Range 

and 
(Oscillator 

Type) 
t 

500 kc/s-50 
Mc/s 

(Type 1211-C) 

50-250 Mc/s 

(Type 1215-C) 

I 

65-500 Mc/s 

(Type 1208-C) 

,I 
180-600 Mc/s 

(Type 1209-CL) 

250-960 Mc/s 

(Type 1209-C) 

450-1 050 Mc/ s 

(Type 1361-A) 

I 

900-2000 Mc/s 

(Type 1218 -B) 

I 

Performance • 

(Power Supply Type) 
I I Input Line Voltage 

Bench 
Catalog No. I Type 

Niount Price in USA I 
Rack Catalog No. 
Mqunt Type 

Price in USA 
Bench Catalog No. 
111 ount Type 

Price in USA 

Rack Catalog No. 
Mount Type 

Price in USA 
Catalog No. Bench 

JV[ ount Type 
Price in USA 

Rack Catalog No. 
lvlount Type 

PT'ice in USA 
I Bench Catalog No. 

Type 111 ount Price in USA 1 
Rack Catalog No. 
Mount Type 

Price in USA 

Bench Catalog No. 
11I ount Type 

Price in USA 
Rack Catalog No. 
Mount Type 

Price in USA.I 

I Bench Catalog No. I Type Mount Price 1:n USA. 

I Rack Catrilog No. 
IVIount Type 

Price in USA 
Hench Ca.ta.log No. 
A1ount 'Type 

PricP.in USA 
Rack Catalog ]\io. 

' lJf ount Type 
Price in [./SA. 
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Maximum 
power; 

l<YWest cost 

(1269-A) 

1 05 to 1 25 V or 

I 

r-

I 

195 to 250 V 

12 11-9439 
12 11-C9 
$415.00 

1211-9579 
1211-C9R 
$435.00 

1215-9439 
1215-C9 
$300.00 

1215-9579 
1215-C9R 
$320.00 

1208-9439 
1208-C9 
$340.00 

1208-9579 
1208-C9R 
$360.00 

1209-9539 
1209-CL9 
$375.00 

1209-9589 
1209-CL9R 
$395.00 

1209-9439 
1209-C9 
$375.00 

1209-9579 
1209-C9R 
$395.00 

1361-9419 
1361-A9 
$375.00 

1361-9509 
136 1-A9R 
$395.00 

1218-9429 
1218-89 
$540.00 

1218-9549 
1218-B9R 
$561.00 -

I 

---

Ultimate cw stability; 
very low residual f m 

(1267-A) ( 1267-AQ 18) 

105to125V 195 to 250 V 

12 11-9437 12 11-9438 
1211-C7 121 1-C7Q18 
$510.00 on request 

1211-9577 1211-9578 
l 211-C7R 1211-C7RQ18 
$530.00 on request 

1215-9437 1215-9438 
1215-C7 1215-C7Q18 
$395.00 on request 

1215-9577 1215-9578 
1215-C7R 1215-C7RQ18 
$415.00 on request 

1208-9437 1208-9438 
1208-C7 1208-C7Qi8 
$435.00 on request 

1208-9577 1208-9578 
1208-C7R 1208-C7RQ 18 
$455.00 on request 

1209-9537 I 1209-9538 
1209-CL7 1209-CL7Q18 
$470.00 on request 

1209-9587 1209-9588 
1209-CL7R 1209-CL7RQ18 
$490.00 on request 

1209-9437 1209-9438 
1209-C7 1209-C7Q18 
$470.00 on request 

1209-9577 1209-9578 
1209-C7R 1209-C7RQ1 8 
$490.00 on request 

1361-9417 1361-9418 
l 361-A7 1361-A7Q18 
$470.00 on request 

1 361-9507 

I 
1361-9508 

1361-A7R 136 1-A7RQ1 8 
$490.00 on request 

1218-9427 12 18-9428 
1218-87 1218-B7Q18 
$635.00 on request 

1218-9547 1 218-9548 
1218-B7R 1218-B7RQ18 
$656.00 -o !!...!eq uest 

table w· , 
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A mplilude-leveled 
output behind 

50-n source 
100% square-wm1e &: inipedance; metered 

pulse modulation; output level; 
internal 1-kc 1-kc square-wave 
square-wa1•e modulation, or cw 

(1264-A) (1263-B) 

105 to 1 25 V or 105 to 125 V or 
2 10 to 250 V 210to250V 

1211 -9433 
1 21 l -C3 

Not $765.00 

Available 121 1-9573 
l 211-C3R 
$786.00 

1215-9434 1215-9433 
1215-C4 1215-C3 
$525.00 $650.00 

12 15-9574 12 15-9573 
12 15-C4R 1215-C3R 
$546.00 $671.00 

Not Not 

Available Available 

1209-9534 1209-9533 
1209-CL4 1209-CL3 
$600.00 $725.00 

1209-9584 1209-9583 
1209-CL4R 1209-CL3R 
$621.00 $746.00 

1209-9434 1209-9433 
1209-C4 1209-C3 
$600.00 $725.00 

1209-9574 1209-9573 
1209-C4R 1209-CJR 
$621.00 $746.00 

1361-9414 136 1-9413 
1361-A4 136 1-A3 
$585.00 $725.00 

1"361-9504 1361-9503 
1361-A4R 1361-AJR 
$606.00 $746.00 

1218-9424 1218-9423 
1218-84 1218-83 
$750.00 $890.00 

12 18-9544 1218-9543 
1218-B4R 1218-B3R 

·--- $774.00 $914.00 

1 

9 
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GENERAL RADIO EX PERIMENTER 

HETERODYNE DETECTORS FOR THE 
LF, MF, AND HF RANGES 

Of the kind:::; of detectors useful at 

radio freq uenciei:;, the o-called hetero
dyne type (actually superheterodyne) 
has the most to recommend it. Among 

its many advantages are (1) high sen i

tivity, (2) wide frequency range, (3) 

1:::;xcellent electivity, and (4) excellent 

effective shielding. 
The GR TYPES DNT-1, -2} -3 and -4 

Dete ·tors have found wide:::;pread use 

at very-high and ultra-high fr quen
cies. The new TYPES DNT-5, -6, and 

-7 now bring the heterodyne detector's 
definite advantage · to the low-, me-

Type DNT-5 

Type DNT-6 

dium- and high-frequency range:s. 

Th e detector us the rystal mix rs 

pr viously de cribed .1 The i-f amplifier 

for TYPEtS DNT-5 and DNT-o i:::; the 

TYPE l 232-A Tuned Amplifier and N' ull 

Detector; for the TYPE D T-7, it i 

th TYPE 1212-A Unit Null Detector. 
Each detector ombination i omplete 

with local oscillator, mixer, i-f ampli

fier, and isolating attenuator pad, as 
shown. 

1 "Two New l\Iixers for the Detection of RF 'ignals," 
General Radio Experimenter, December 1963. 
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TYPE DNT-5 AND TYPE DNT-6 
HETERODYNE DETECTORS 

The TYPE 1232-A Tuned Amplifier 
and Null Detector. which in these 
combinations is the i-f amplifier, cov
ers by itself, freq uencies fro m  20 c/s 
to 20 kc/s and has spot frequencies at 
.50 kc/s and 100 kc/ . Thu , th TYPE 
D T-5 gives nearly continuous cover
age from 20 c/s to 500 kc/s. Present 
users of the TYPE 1232-A can extend 
the coverage to higher frequencies by 
buying only those components that 

TYPE DNT-5 HETERODYNE DETECTOR 

70 TO 500 kc/s 

1 TYPE 1232-A Tuned Amplifier and Null De-
��� 

. 

1 TYPE 1210-C Unit R-C Oscillator 
1 TYPE 1203 Unit Power Supply 
1 TYPE 1232-Pl RF Mixer 
1 TYPE 874-GlOL Fixed Attenuator 

Net W eight : 1772 lb (8 kg). 
Shipp ing W e.i�ht: 24 lb (11 kg). 

Catalog 
Number Description 

1 235-9605 Type DNT- 5 H eter od yne 
Det ect or, for 1 05-to-1 25-

Price 
in USA 

volt supply $737 .00 
1235-9795 Type DNT-5Q18 Het er o-

d yne Detect or, for 1 95- on 
to-250-volt supply r eq uest 

2.0 

1.5 

> 
"'>- 1.0 

' 1rl -
l\ 
,, , , ' .. 

. 

they do not already have (see list 
below) . 

In addition to the advantages of the 
heterodyne detector as listed a bove, 
the TYPE DNT-5 and DNT-6 have a 
linear response and are suitable as indi
cator for mea urements of attenuation, 
relative signal levels, leakage, a nd 
crosstalk by the ub titution method 
with the aid of a calibrated attenuator. 
A omplete li t of components for 
each detector i shown below. 

TYPE DNT-6 HETERODYNE DETECTOR 

500 kc/s TO 1 0 Mc/s 

1 TYPE 1232-A Tuned Amplifier and Null De-
tector 

1 TYPE 1211-C Unit Oscillator 
1 TYPE 1269-A Unit Power Supply 
1 TYPE 1232-Pl RF Mixer 
l TYPE 874-G lOL Fixed Attenuator 

Ne t W eight: 24� lb (11.5 kg). 
Shipping W eight : 3;3 lb (15 kg). 

Catalog Price 
Number Description in USA 

1235-9606 Type DNT-6 H eterod yne 
Defect or , for 105-to-125-, 
195-to-235-, or 210-to-
250-volt supply $912.00 

-
- -

3 0.8 

i== 0.7 
� 0.6 
� 0.5 

� � 
l\i,. � .... �CIFICATION -i.- -- ·  - -·---�-SP,ECI F1CATION � 

S ensit ivity vs f re
q uency f or Type 
DNT- 5 and Type 
DNT- 6 H eterodyne 

Det ector. 

<1. 0.4 
u 
� 0.3 
I-

0.2-

0.1 

I 
I 

50kc1s 70 

' .._ .,.. .... - -

,,. r TYPlfAL -

TYPE DNT-5 TYPE 
I ' 

100 150 200 300 500 700 I M c /s 2 
GENERATOR FREQUENCY 

1 
� , /TYPICAL 

I DNT-6 ----

3 5 7 10 

l l 
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GENERAL RADIO EXPERIMENTER 

TYPE DNT-7 HETERODYNE DETECTOR 

Type DNT-7 

The TYPE 1212-A Unit :\ull Detec

tor, used as the i-f amplifier in this 

combination, is a broadband amplifier 

covering frequencies from about 20 
c/s to about 3 Mc/s. In addition, it is 

a narrow-band tun d devi e when used 

with the TYPE 1212-P3 1-'i\1 Filter. 

TYPE DNT-7 HETERO DYNE DETECTOR 
3 TO 50 Mc/!. 

1 TYPE 1 212-A Unit Null Detector 
1 TYPE 12 1 2-P3 RF Mixer 
1 TYPE 1211 -C Unit scillator 
1 TYPE 1269-A Unit Power 'upply 
1 TYPE 1203 nit Power Supply 
1 TYPE 874-GJOL Fixed Att nuator 
Net Weight: 2831 lb ( 13 kg). 
Shipping Weight: 39 lb (18 kg). 

Type DNT-5 Heterodyne 
Detector in use with the 
Type 916-AL Rf Bridge. 

-- --- --
- - � -
• • .., -i ....., _,-. - - - -- --

______ ... ------------- - - _ _. _____ _ 
-- · ---- _ . ........ . 

-------- _______ ...... 

> �20 �-ro--.-,.,_...-�---..��..-----.-�.----.--, 
>-5 15��--1--1"--f�--1��+--+�+--t-=-I 
E SPECIFICATION 
(f) - -+-.-+-(5 10 1---+""...,..;----t--; SENSITIVITY -
(f) 
_J 8 1------+--t---t-----< 
<l 
u � 63 
I-

4 5 6 7 10 20 30 40 50 60 
FREOUENCY-Mc/s 

Type 900-C9 Cable Connector 

Catalog Price 
Number Description in USA 

l 235-9607 Type DNT-7 Heterodyne 
Detector, for 105-to- 125-
volt line $802.00 

1235-9797 Type DNT-7Ql8 Hetero-
dyne Detector, for 195- on 

to-250-volt line request 
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A prec1s10n flexible-cable connector, 
the GR TYPE 900-C9, i the latest addi
tion to the G R900 line. 

Why is such a connector needed ? 
Connector man ufacturers argue that 
there is a limit to how good a able 
connector need be because cables are 
generally poorer (so me cable manu
facturers indicate that cable vswR of 
l .20 i considered good ) .  Some cable 
manufacturers hold that the cables are 
good and the connectors have been 
generally poor ( recent M I L  connector 
vswR specifications are 1 .200- 1 .30) . 
Actually, both views are valid . ::viost 
flexible cables have random character
istic-impedance variations that p rod uce 
signifi cant reflection at microwaves ; 
but nevertheless, very good pieces of 
cable can be selected . The connector 
reflection in this case may limit the 
performance. Hence the need for a 
good flexible-cable con nector. The T Y P E  
900-C9 Precision Cable Connector 
meets this need . 

DESIGN CONSIDERATIONS 

The principal performance goal in 
the design of the TYPE 900-C9 Cable 

PRECIS ION CON NECTOR FOR 

COAXIAL CABLE 

Connector was the achievement of low 
v WR and its maintenance by means 
of reliable techniques for assem bly and 
for attachment to the cable . These 
were the same goal sought in the 
G R874 " A "  series cable connector 1 

but which could not be fully realized 
there because of the general require
ment for the crimp cl-ferrule method 
of attachment. 

Crimping, which is used with many 
UG connectors, co mpresses the cable 
and prod uces a ignifican t reflection at 
the j oint. In the T Y P E  900-C9 a n ew 
method of attachment is used , which 
eliminates this compression . 

The assembly procedure is an impor
tant design con ideration . The prin
cipal aims are preci e axial location of 
the internal connector parts and a 
good solder j oint without flow of cable 
dielectric . These aims have been 
achieved in the TY P E  900-C9 by the 
use of an assembly that is self-align
ing, the use of a Teflon* heat-barrier 

1 J.  Zorzy, " New Coaxial Cable Connectors," Genera l Radio 
Experimenter, August-September, 1962. 
* Registered trademark of E. I .  du Pont de Nemours and 
Company . 

1 3  

www.americanradiohistory.com

www.americanradiohistory.com


1 4  

G E N E R A l R A D I 0 E X PE R I M  E N T E R 

CONN ECTO R 
I N N ER TR A N S IT ION 

SOL D E R  HOLE 
TEFLON H E AT B A R R IER 

CABLE 

Fig uJ'e 1.  I n n er-tra nsiti o n  assembly s h o wi n g  
Tefl o n  di k. 

disk 2, and the u se of low-temperature 
solder, which i f urni hed with each 
connec tor. The dif5k in position I 
sho'\�'irn in Figure 1. 

Three important requir ments af
fe t the design of the mechanical 
attachment for the cable braid and 
j acket : ( 1 )  the electrical connection 
betw en the braid and the connector 
must not produce d i  continuities ; (2) 
the as mbly must stand up under 
typical u e by r i ting twi ting and/ or 
pulling forces ; and (3) the cable must 
not be compre ed.  These requirements 
are met by the attach men t  method 

hown in Figure 2 .  The braid is cap
tu red by a combination of butt a n d  
radial forces.  T he outer transition has 
a diamo nd-pattern kn url similar to 
that used on the GR874- erie connec
tors. The radial for es come into play 
as the rubber gasket presses both the 
j acket and the braid against the 
knurled portion o f  the o u ter transition 

Figure 2. Braid a n d  jacket
retentio n system sh own be
fore coupling. ring is  t ight-

ened. 

when the r tai ner body is threaded up 
tight.  To obtain continuous and relia
ble electrical c onnection between he 
cable braid and the outer transition ,  
the end o f  the transition is faired in 
and the rubber ga ket is extended into 
thi region to press the braid against 
the faired-in edge . 

The resulting j oin t is strong and re
si ts the pull and torsion ordinarily 
en ount red in use of a cable connec
tor .  In a p u ll test the connector assem
bly supported the l 70-pound weight 
of he writer. 

A lo w-v WR j unction is achi ved at 
the braid j oint,  and it does not deteri
ora te with use.  

The inner an d  outer tran sitions are 
accura t ly position d in the onnector 
by mean of the modified GR900 con
nector to which the e are as embled.  
Axial relations are mai n tained au to
matically ; n o thin g is left to skill or 
special tool s. After assembly of the 
connector, the retention system de
s c ribed a bove is tightened and the 
braid is automatically po itioned as 
the onnection is tighten d .  

The G R900 con n ctor u ed is imilar 
to the TYPE 900-BT ex p t  that the 
Teflon . upport, in tead of being a pre ss
fi t into the body , is a liding fit,  which 
is ne e ary to facilitate the a embly 
of th ca ble conn ctor. 
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Figure 3. Typ ic a l  V S W R  o f  a sing le Type 9 00� C9 Co nner:tor 
o n  ..  infi nite " le ngth of RG- 214/ 4 c ab le .  

VSW R  PE R FO RMANCE 

In order to assess the v WR charac
teristics of this connector, a good piece 
of RG-2 1 4/U ca ble wa obtained . I ts 
charac teristic impedance was 50 ± 1 % ,  
and i t  wa free of any significant im
pedance non uniformities. The v ..., w R  
characteristics o f  the T Y P E  900- '9 
Connector mounted on this cable are 
shown in Figure 3 .  The ca ble was taken 
as infi nite in length . 

APPLICATI ONS 

The TYPE 900-C9 Cable Connector 
is recommended for any i ndoor flexi
ble-ca ble application when an ex
tre mely low v .. W R  con n ection is re
q ui red or when a connection to other 
G R900 components is req uired. Thi 
connector also makes possi ble the accu
rate measure ment of the s w R  charac
teristics of cables at microwaves and 
v s w R  tests of cable connectors to new 
M I L  specs, such as M I L-C-390 1 2 . 

I t  is difficult to get a perfect 50-
ohm termination for a cable . The o
called infi nite ca ble termination i a 
poor one, because most cable have both 
random and periodic impedance varia
tions. A relatively ho rt piece of ca bl 
(in a short piece the multitu de of s mall 
reflections can not add up to ca use a 

large reflection ) ,  terminated in the T YPE 
900-C9 and the TYPE 900- W 50 Termi
natio n ,  is better. 

The T P E  900-C9 Preci ion Cab le 
onnector was design d for use w ith 

the R G-2 1 4/U and for the R G-9 
cables. It can be used with other popu
lar ca bles of this size, for example, th e 
RG-2 1 3/U or the RG-8 cables but ' ' 
because these cable diameters are 
smaller, the hole in the retain r body 
provides too m uch clearance. A turn 
or two of electrical tape, however, will 
build up the diameter to fit .  The con
nector can be used with still other 
ca bles, but the mechanical clamping 
may not be effective because of d via
tions of over-all dia meter or, with ar
mored cable, lack of means for clamping 
the armor. 

- J oH N  Zonzy 

S P E C I F I C A T I O N S  

F reque ncy Rang e :  De to 9 c/s. 
Char acteri s tic: lm pe d anc:e : 50 n .  
Le ak age : Better than 130 d B  below signal . 

In ser tio n Lo s s: Less than 0.006 VJ;: dB p r 
pair. 

M ax im u m  Vo lt age : 1500 V peak . 
Dim e ns io ns :  Length of one connector, 2 Vg 
inches (54 mm ) ·  maximum diameter, I !.16 
inches (27 mm). 

' 

Net Weight; 2 72 oz ( 75 g ) .  

_N_u_n_ib_e_r__ Description 
Catalog + Price 

in USA 
0900-9421 Type 900-C9 P recisio n Co axi a l  C ab le Co n necto r $ 50 .0 0 
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G EN ERA R A DIO E X P E RIM E N T E R  

A 1 0:1  MU LT I PU E R  
FOR TH E 
E LECTRO I C  VOLTMETE R 

T h  T Y P E  l o- P2 1 0 :  1 Ran g  

t i pli  r a tac he� to th pr of YPE 
l Ol i-A El ·t roni c � l t m  

mi t t h  p r  b t 

the m a u rem n t , t p  t 

} .)0 v l 

I n  a d d i t i  n t i t �  ra ng -ext n i n 

u� i t  can b u ed adva n t a  u ly a 
a l l  v I t ·  s · fr q u  ncie u p  t ab u t  

_ I  /- - T a n  i - i m  =>ffrc t �  a the ·e 

t h  input con-

uc a n c  p r  b of n t t h  

p in wh r v l tmet, r ma e n st.i-

t u t e  t oo g reat a 1 ad on h u n -
er m a�ur m n . Thi v l -

ag d ivid r p r  d an i mpr v m n t  
f a o u  n e-hu n d r  d fol d  i n  t hi 

i ua ion .  

S P E C I F I C A T I O  S 
th t f th p robe alon . Equi alent parall l 
capacitance i appr :xi mat ly 2 pF. 
Dimens ion$: (dia ) 5/u b�· ( length ) 1 !;1'  i n  ( 1  ; , 
32 m ). 

Input Im pedance: Equi u.lent input re i tanc of Net Weight : 1 ,2 oz ( 1  gram ) . 
th pro -mul i p l i  r com binatic n is 1 0 ime Sh ipping We ight : ; oz ( 5 gr m ). 

Pri atalog 
1 umber D criplion in U A 

1 806-9602 T y pe 1 806- P2 1 0 :1 Range Multi pli er 

GENER AL R ADIO EXPER I M ENTER 

G E N E R A L  R A D I O  C O M P A N Y  
WEST CO NCO RD • MAS SACHUSETTS • U S A  

RETURN REQUESTED 

$20.00 
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