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A NEW LOW-NOISE PREAMPLIFIER

Recent advances in the semiconduc-
tor field, notably in the development of
low-noise, field-effect transistors, have
made practical a preamplifier particu-
larly suited for use in sound-level and

vibration measurements, as well as for

general use. Among other characteris-
tics, such a preamplifier should be small
and rugged, have a high input imped-
ance, add little noise to the signal, be
able to drive other devices through

long cables, and consume little power

The recently developed Type 1560-
P40 Preamplifier, shown in Figure 1,
meets the above requirements admira-
bly. Its physical shape was designed to
enhance its use in acoustical measure-
ments, and its electrical properties suit
it for many other uses as well. Voltage
gain is either unity or 20 dB, as se-
lected by a switch. The 20-dB gain
position is particularly helpful in aug-

also in this issue:

e ./

Figure 1.

menting the gain of analyzers for work

at low sound and electrical levels.

DESCRIPTION

When one is making acoustical meas-
urements at low levels, it is preferable
to attach a microphone directly on the
preamplifier. Since it is important that
the structure disturb the acoustic field
as little
case is eylindrical and has approxi-

as possible, the preamplifier

mately the same diameter as the micro-
phone. Anechoic chamber tests prove
that the preamplifier structure has a
negligible effect on a measurement

when used with a directly attached

GR Tyre
On one end of

microphone, such as the
1560-P5 Microphone
the ease is the input connector, which
will accept the cartridge of the GR
Tyre 1560-P5 Microphone and various

adaptors. On the other end is a three-

terminal audio connector that provides
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o~ the output und power connections. volt/pbar this noise corresponds to an

Power is supplied from an external
source, either a rechargeable battery
power supply or the instrument with
which the preamplifier is being used.
A recessed slide switch provides the
choice of 1:1 or 10:1 gain.

A preamplifier for use after mierop-
phones  and  other high-impedance
sourees should have a very high input
impedance. To minimize the effect of
load impedance on the operating char-
acteristies, it should also have a low
output impedance, The Typr 1560-P40
Preamplifier achieves an input imped-
anee greater than 300 megohms shunted
by 6 picofarads through the use of a
field-effeet  trausistor operating as a
source follower in the first stage. Low
output impedance, low distortion, and
guin stubility are achieved in the sec-
ond and third stages by use of conven-
tional transistors within & negative
feedback loop, The preamplifier gain
is changed by adjustment of the nega-
tive feedback. All three transistors are
low-noise types, and the cireuit was
designed for minimum noise consistent
with other requirements. The typical
internal equivalent input noise voltage
when the preamplifier is connected to
a piezoelectric microphone is 2.0 micro-
volts for the C-weighted sound-level
meter characteristic.! For a microphone
with a sensitivity of —60 dB re |

Figure 2, Typical frequency spectra
of internal noise,

equivalent sound level (C)=20 dB.
When an analyzer is nsed, the equiva-
lent level will be even lower, as deter-
mined by the bandwidth. Typical fre-
queney spectra of the equivalent e, and
in generators® are shown in Figure 2,

The frequency response is flat (=1
dB) from 5 to 500,000 ¢/s for output
voltages up to 1 volt, peak-to-peak,
across a high impedance load. Even
more output, up to i volts, peak-to-
peak, across a high impedance load,
with less than 19, distortion. ean be
obtained if the frequency range is re-
stricted to 5 to 20,000 ¢/s.

APPLICATIONS

The very high input impedance and
low output impedanee make the Typr
1560-P40 Preamplifier an exeellent am-
plifier and impedanee converter for use
with microphones, vibration pickups.
or other high impedance sources. The
low output impedance makes it pos-
sible to use long cables to connect the
output of the preamplifier to the meas-
uring instrument. Use of one mile of
cable at unity gain or one-half mile at
10:1 gain is praectical, with some re-

1 8. 4—1861, American Standard Speeification for General-
Purpose Sound-Level Meters.

* A, E. Sanderson and R. G, Fulks. " A Simgplified Noise
Theory and, It.g Application to the Design of Low-Noise
Amplifiers,” NEREM (960 Record, General Radio Re-
print No A-88. 4

[.R.E. Transgactions an Awdin, Vol AU-G, No 4, July-
August 1961, p 106,
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striction on signal level as shown in
Figure 3.

PREAMPLIFIER 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 Tvyee 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 Adaptor—Preamplifier input
to 3-terminal, shielded, audio connector.

Type 1560-P97 Adaptor—FPreamplifier input
to eartridge of Tyre 1560-P3 Microphone.

Type 1560-P98 Adaptor—Preamplifier input
to GR874 Coaxial Connector.

Type 1560-P72 25-H Cable, Type 1560-P72C
4-f1 Cable—Preamplifier to power supply or
other device supplying power. Also carries pre-
amplifier output signal.

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

Figure 3. Maximum oulput as a

Function of length of cable be-

tween preamplifier and meas-
uring instrument,

MAXIMUM DUTFUT=mY, PEAK-TO-PEAK

G
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Type 1560-P99 Adaptor Cable—Phone plug -

to 3-terminal, shielded, audio connector.
Type B74-Q2 Adaptor—(iRE874 Coaxial Con-

nector to Type 274 Jacks (banana pin) on
3y -inch spacing,

The Type 1560-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:

Tyee 1560-P40 Preamplifier

Type 1560-4100 Power Supply

Tyees 1560-P96 and -PO8 Adaptors

Tyres 1560-P95 and -P99 Adaptor Cables

Tyre 1560-P72C Cable
Tyre 874-Q2 Adaptor

Shipping Weight: 10 1b (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 Tyee 1560-P40H Preamplifier
and Power Supply Set can provide
added sensitivity at a very high input

e =
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impedance to a wide variety of instru-
ments, for example, the Tyres 1900-A
Wave Analyzer, 1142-A Frequency Me-
ter and Diseriminator, 1150-series Digi-
tal Frequency Meters, 1206-B Unit
Amplifier, 1232-A Tuned Amplifier and
Null Detector, 1233-A Power Amplifier,
1521-B Graphie Level Recorder, and
1806-A Electronic Voltmeter. For the
Tyees 1551 Sound-Level Meters and
1553 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
Tyee 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.

N
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Type 1560-P40J Preamplifier and Adaptor
Set, Type 1560-P40K Preamplifier and
Microphone Set

The Types 1560-P40J Preamplifier
and Adaptor Set and 1560-P40K Pre-
amplifier and Microphone 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 is available from recent
models* of the Tyres 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 :

Tyee 1560-P40 Preamplifier

Tyees 1560-P96, -PO7, and -P98 Adaptors

Tyee 1560-P72C Cable

Shipping Waight: 4 Ib (1.9 kg).

+ Earlier models of the Tyees' 1564-A, 1358-A and
1558-AP can be readily adapted to supply this power,

TYPE

POWER
SUPPLY

TYPE i
1560-P95

TYPE

|550-P% |560-POT g 1560-P98
MICROPHONE
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B74-Q2
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1560-P99

@
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Figure 4. Acces-
sory elements.
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Type 1560-P40K Preamplifier and
Microphone Set consists of:
Tyrr 1560-P40 Preamplifier
Tyee 1560-2131 Microphone Cartridge

Tyres 1560-P72 and -P72C Cables
Tyre 1560-P32 Tripod

Shipping Waight: 14 Ib (6.5 kg).

Microphone Cartridge

The microphone cartridge supplied
with the Tyre 1560-P40K Set is from
the new Tyem 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 conneectors.

Beeause of its low noise level the
preamplifier is excellent for increasing
the sensitivity of analyzers, level re-
corders, voltmeters, and amplifiers by
20 dB. The combination of the Tyrr
1560-P40K  Preamplifier and Micro-
phone Set and a Tyee 1564-A, 1558-A,
or 1558-AP Analyzer will permit meas-
urements down to a sound-pressure
level of 24 dB re 20 uN/m? (0.0002
pbar). In addition, the use of a cable
between the preamplifier and the ana-

GENERAL RADIO EXPERIMENTER

Figure 5. View of the Type
1560-P40K Preamplifier and
Microphone Sel with Type
1564-A Sound and Vibra-
tien Analyzer.

lyzer makes it possible for the observer
to be far from the micraphone, thus
avoiding interference with the sound
field.

— C. A. WOODWARD

For Type 1560-P40 Preamplifier

Gain: 1:1 or 10:1 (20 dB) 0.3 dB.
Input Capacitance: i pIF’,
Input Resistonce: > 500 MQ at low audic fre-
quencies,
Output Resistance: 1:1 gain—approx 5 Q.

10:1 gain—approx 100 @,
Noises <2.5 uV equivalent input wvoltage
(400-pF source impedance, C-weighted, 10-ke
effective bandwidth).
Frequency Response: +1 dB from 5 ¢/ to 500
ke /8.

Harmonic Distortion al Audio Frequencies: Open
cireuit, at 1 V, prak-to-peak: < 0.25%. Capaci-
tor load of 0.01 uF (equivalent to a cable over
200 ft long): Maximum output (peak-to-peak)
at llc% distortion is 5 V for 1 ke/s, 2 V for
10 ke/s.

Power Required: 15V t0 25V, 1 mA to 2 mA, dc.
Dimensions: length 67§, dinmeter 1 in (175,
26 mm),

Nel Weight: 9 oz (0.3 kg).

Shipping Weight: 3 1b (1.4 kg).

Catalog Price

Number I Description in USA
1560-9640 Type 1560-P40 Preamplifier $140.00
1560-9500 Type 1560-P40H Preamplifier and Power Supply Sel 310.00
1560-9510 Type 1560-P40J Preamplifier and Adaplor Sel 184.00
1560-9520 Type 1560-P40K Preamplifier and Microphone Set 251.00
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OSCILLATOR-POWER-SUPPLY COMBINATIONS
FOR FREQUENCIES FROM 05 Mcfs TO 2 Gcls

General Radio high-frequency oseil-
lators are compact, low-priced power
sources, which provide continuous cov-
erage from 500 ke,'s to 2000 Me/s with
single<dial control and output in the
order of several hundred milliwatts.
Tuning ranges of a simple oscillator
range from slightly over an octave at
the highest frequencies to 100:1 at the
lowest. In conjunction with one of the
companion group of power supplies,
any oscillator becomes a complete sig-
nal source with characteristics adapted
to the customer's application. By ap-
propriate choice of power supply, the
oscillator ecan deliver (1) maximum
power, (2) optimum frequency stability
with minimum residual fm and a-m,
(3) pulse- and square-wave-modulated
output, (4) amplitude-regulated output
for sweeping applieations, or can be
incorporated into a heterodyne detec-
tor system. Power supplies and oscilla-
tors are designed for semi-permanent
attachment for bench use or relay-rack
mounting.

Each possible operable combination
has now bheen assigned an individual

type number to simplify selection and
ordering.

Both bench- and rack-mount com-
binations are available. The rack-
mounted combinations include panel
extensions, necessary to convert the
bench-mount instruments for rack
mounting, and a coaxial cable, which
permits the user to have the rf output
available at either front panel or rear.

Combinations 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. Bench models have
output at rear, except for TypE 1361-A,
which has its output jack on the front
panel. The output connector ic a lock-
ing GR874, to which adaptors.to other
types are easily attached. All adaptors
lock securely in place and are neat in
appearance since they protrude little
further than would a standard panel
jack of similar conuector series. The
locking-type adaptors in the table be-
low are recommended.

Adaplor | Type Contains Connects Calalog | Price

ta Number }6!!74 and... | GR874 (o ... | Net Weight | Nuntber |in USA
Type BNC | B74-QBJL BNC Jock BNC Plug 1% oz (45 g) |0874-9701 | $5.75
Type C 874-QCIL C Jack C Plug 2 oz (60 g) |0874.9703 | 8.50
Micradot 874-QMDJL | Microdot Jack Micredot Plug 12 oz (45 g) 0874-9721 | 11.00
Type N 874-QNJL N Jack N Plug 2 oz (60 g) |0874-9711 6.00
874-QNPL N Plug N Jock 2% oz (70 g) |0B74-9811 6.50
Type 874-QMMJIL | OSM/BRM Jack®* [OSM/BRM Plug | 1% oz (45 g) 10874-9723 | 12.00
OSM/BRM | 874-QMMPL | OSM/BRM Plug® IOSM/BRM Jack | 1% oz (45 g) 10874-9823 | 12.00
Type SC 873-QscCiL SC Jack SC Plug (Sandia) 2 oz (60 g) |0B74-9713 | 11.00
Type TNC 874-QTNIL TNC Jack TNC Plug 1% oz (45 g) 10874-9717 9.50

¥ Mates also with NPM and 8TM.

deD
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(Right) Rack- §
mount version
(Type 1209-C4R)
of the combi-
nation shown o

above.

(Right) Rock-
moun! version
(Type 1215-C9R)
of the combi-
nation shown
above,

(Right) Type 1218-
B9R; Type 1218-
B7R is similar.

(Right) Type 1218~
B4R; Type 1218-
B3R is similar.

(Left) Type 1209-C4; Types
1209-CL4, 1215-C4, 1361-
A4, 1211-C3, 1215-C3,
1209-CL3, 1209-C3 and
1361-A3 are similar in op-
pearance,

(Left) Type 1215-C%; similar

in appearance are Types 1211-

c9, 1211-C7, 1215-C7, 1208-

€7, 1208-C9, 1209-CL7, 1209-

CL9, 1209-C7, 1209-C9, 1361-
A7, and 1361-A%.

(Left) Type 1218-B9;
Type 1218-B7 s
similar.

(Left) Type 1218-B4;
Type 1218-B3 s
similar.

GENERAL RADIO EXPERIMENTER

Frequency
Range
and
(Oseillator

T_?FJ

| Inpul Line Vollage

Performance <

(Power Supply Type)

[ 1[!::‘01; No.

I
|
| 500 ke/s-50 | Bench | Type
| Mefs 'U’mm! { rice inl/SA
(Type 1211-C) | Catalog No.

fmtk | Ty

| Mount | PrbeinlUS: Al

| Beheh (rrtrf.fogr No. |

s0-250 mefs | Mount | Pft};:m." 84|
(Type 1215-C) !mrlq r t}:l;!m‘ny No.
| Mount J’:r{‘{:" inl’SA4|
? | Bench | Slalalog No.
45-500 Mc/fs Mount | pricyinUS: l.|
(Type 1208-C) Bk !’umi.ru No.
Mount f’:’r‘: inl’SA
o f"n!u!'ng No.
180-600 Mc/s | Mount ;'Ef: inUSA
(Type 1209-CL) i_]fﬂ'l’i\' [ I:I"rrl'ufn;; No. |
| Mount Pfr!:; nl'SA
Bench Catalog No.
T'ype

250-960 Mc/s
| (Type 1209-C)

| Mount Price inl’SA
| |
| Upaciid f"m'ufnr; No.

ricein 7S A

Mount l ;,

| | Rench | Calalog No. |

Mount | f.w"‘

450-1050 Me/s | PriceinUSA

(Type 1361-A) ‘ Bk I l:_"r;l!rfrw No.

ype
Mount | i in 1784
| Bench [ fufm‘m,r No.

| 900-2000 Mc/s | Mount | P

(Type 1218-B)
|

urr‘m.’ i 1

Rack | t:luminy No.

VP! |
Mount . Pricein USA
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ad [
[ Am plitude-leveled |
oulput behind
| Stable cw; all-sl source
| 1009 square-wave & | impedance; metered
Mazimum pulse modulation, autput level;
poiwer, Ultimate cw stability; wnternal 1-ke 1-ke square-wane
lowest cost very low residual fm square-ware modulation, or cW
(1269-A) | (1267-A) (1267-AQ18) (1264-A) (1263-B) |
105t0 125 V or 1 105 to 125 V or 10510 125 Vor |
19510 250 V 10510125 ¥ 19510 250 V 21010 250 ¥ 2100 250 V |
1211.9439 | 1211-9437 1211-9438 1211-9433 |
1211-C9 1211-¢7 1211.c7Qi18 1211-C3
$415.00 $510.00 on reques! Not $765.00
[ 1211.9579 1211-9577 1211.9578 Available 1211.9573 ‘
1211-C9R 1211-C7R 1211-C7RQ18 | 1211-C3R I
$435.00 $530.00 on reques! $786.00
1215-9439 I 1215-9437 1215-9438 1215-9434 1215-9433
1215-C9 1215-C7 1215.C7Q18 1215-C4 1215-C3
$300.00 $395.00 on request $525.00 $650.00
1215-9579 1215-9577 T 1215-9578 1215-9574 1215-9573
1215-C9R 1215-C7R 1215-C7RQ18 1215-C4R 1213-C3R
$320.00 $415.00 | on request $546.00 $671.00
| 1208-9439% | 1208-9437 1208.9438
| 1208-C9 1208-C7 1208-C7Q18 |
—~ $340.00 $435.00 on request Not Not |
1208-957% 1208-9577 1208-9578 Available Available
1208-C9R 1208-C7R 1208-C7RQ18 |
$360.00 ‘ $455.00 . on request | |
1209-9539 I 1209-9537 1209-9538 ! 1209-9534 1209-9533 |
1209-CL? 1209-CL7 1209-CL7Q18 1209-CL4 1209-CL3
$375.00 $470.00 on request $600.00 $725.00, |
| 1209-9589 1209-9587 1209-9588 | 1209-9584 1209-9583
1209-CL9R 1209-CL7R ‘ 1209-CL7RQ18 | 1209-CL4R 1209-CL3R
$395.00 $490.00 on reques! $621.00 $746.00
| 1209-9439 1209-9437 1209-9438 1209-9434 1209-9433
| 1209-C9 1209-C7 . 1209-C7Q18 1209-C4 1209-C3
| $375.00 $470.00 on request $600.00 $725.00 |
s _L e e Ji = i | 1k
I 1209.9579 1209-9577 ‘ 1209-9578 ] 1209-957 4 ‘ 1209-9573
1209-COR 1209-C7R 1209-C7RQ18 1209-C4R 1209-C3R
| $395.00 $490.00 | on request $621.00 | $746.00
I 1361-9419 1361-9417 | 1361-9418 i 1361-9414 ‘ 1361-9413 |
1361-A9 1361-A7 1361-A7Q18 1361-A4 1361-A3
$375.00 $470.00 on request $585.00 $725.00
1361.9509 1361-9507 13461-9508 ’> 1361-9504 1361-9503 .
1361-A%R 1361-A7R 1361-A7RQ18 1361-A4R 1361-A3R
$395.00 $490.00 ' on request | $606.00 $746.00
1218-9429 1218-9427 1218-9428 1218-9424 1218-9423
1218-B9 1218-87 1218-B7Q18 1218-B4 1218-83
$540.00 $635.00 | en request $750.00 $890.00
— e =t = ——
~ 1218-9549 1218-9547 1218-9548 1218-9544 1218-9543
1218-B9R 1218-B7R 1218-B7RQ18 1218-B4R 1218-83R
$561.00 $656.00 on request §774.00 $914.00 |
9
0
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GENERAL RADIO EXPERIMENTER

HETERODYNE DETECTORS FOR THE
LF, MF, AND HF RANGES

Of the kinds of detectors useful at
radio frequencies, the so-called hetero-
dyne type (actually superheterodyne)
has the most to recommend it. Among
its many advantages are (1) high sensi-
tivity, (2) wide frequency range, (3)
excellent selectivity, and (4) excellent
effective shielding,

The GR Tyres DNT-1, -2, -3 and -4
Detectors have found widespread use
at very-high and ultra-high frequen-
cies, The new Typres DNT-5, -6, and
-7 now bring the heterodyne detector’s
definite advantages to the low-, me-

Type DNT-5

Type DNT-6

IET

534 Main Street, Westbury, NY 11590

| ET LABS, INC in the GenRad tradition

dium-, and high-frequency ranges.
These detectors use the crystal mixers
previously deseribed.! The i-f amplifier
for Types DNT-5 and DNT-6 is the
Tyre 1232-A Tuned Amplifier and Null
Detector; for the Tyee DNT-7, it is
the Type 1212-A Unit Null Detector.
[tach detector combination is complete
with local oscillator, mixer, i-f ampli-
fier, and isolating attenuator pad, as
shown,

1 “Two New Mixers for the Detection of RF Signals,
eneral Radio Erperimeniter, December 1963,

www.ietlabs.com
TEL: (516) 334-5959 « (800) 899-8438  FAX: (516) 334-5988
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TYPE DNT-5 AND TYPE DNT-6
HETERODYNE DETECTORS

The Tyre 1232-A Tuned Amplifier
and Null Detector, which in these
combinations is the i-f amplifier, cov-
ers, by itself, frequencies from 20 ¢/s
to 20 ke/s and has spot frequencies at
50 ke/s and 100 ke/s. Thus, the Tyepr
DN'T-5 gives nearly continuous cover-
age from 20 ¢/s to 500 ke/s. Present
users of the Tyre 1232-A can extend
the coverage to higher frequencies by
buying only those components that

TYPE DNT-5 HETERODYNE DETECTOR
70 TO 500 ke/s

I Tyre 1232-A Tuned Amplifier and Null De-
tector b

1 Tyee 1210-C Unit R-C Oscillator

1 Tyer 1203 Unit Power Supply

1 Tyre 1232-F1 RF Mixer

1 Tyee 874-G10L Fixed Attenuator

Net Weight: 1715 Ib (8 kg).
Shipping Weight: 24 1b (11 kg ).

Catalog Frice
Number Descriplion in USA
1235-9405 | Type DNT-5 Heterodyne
Detector, for 105-ta-125-
volt supply $737.00
12359795 | Type DNT-5Q18 Hetero-
dyne Detector, for 195- an
t0-250-valt supply request
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Sensitivity vs fre-
quency for Type
DNT-5 and Type
DNT-6 Heterodyne
Detector.
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534 Main Street, Westbury, NY 11590

they do not already have (see list
below).

In addition to the advantages of the
heterodyne detector, as listed above,
the Tyrpes DNT-5 and DNT-6 have a
linear response and are suitable as indi-
cators for measurements of attenuation,
relative signal levels, leakage, and
crosstalk by the substitution method
with the aid of a calibrated attenuator.
A complete list of components for
each detector is shown below.

TYPE DNT-6 HETERODYNE DETECTOR
500 ke/s TO 10 Mc/s

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

1 Tyee 1211-C Unpit Oscillator

1 Tyre 1269-A Unit Power Supply

1 Tyee 1232-P1 RF Mixer

1 Tyre 874-G 101, Fixed Attenuator

Net Weight: 2415 b (11.5 kg).
Shipping Weight: 33 b (15 kg).

Catalog Price
Number Descriplion in USA
1235-9606 | Type DNT-6 Heterodyne
Detector, for 105-to-125-,
195-10-235-, or 210-to-
250-volt supply $912.00

IMe/s 2
GENERATOR FREQUENCY

www.ietlabs.com
TEL: (516) 334-5959 « (800) 899-8438 * FAX: (516) 334-5988
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TYPE DNT-7 HETERODYNE DETECTOR -

Type DNT-7

The Typr 1212-A Unit Null Detee-

>
; e : 220
tor, used as the i-f amplifier in this > TR
. . . gy =15
combination, is a broadband amplifier 2 ' N :
covering frequencies from about 20 2 o N Sensmmy — .
¢/s to about 3 Me/s. In addition, it is 2 8l —] T*H?\ = T _Jf"J—: =
a narrow-band tuned device when used L gl | AN T | A
: e ¢ L% 2 567 10 20 30 40 5060
with the Tyer 1212-P3 1-Me Filter. & FREQUENCY—Mc/s
5 '
TYPE DNT-7 HETERODYNE DETECTOR Tuh, FO0SY SRS oAt
3 TO 50 Mc/s Pri
vel T Catalog rice
1 Tyee 1212-A Unit Null Detector xF 4 il in TS A
1 Type 1212-P3 RF Mixer \_' uﬂer_ 1 D{!‘i(‘!:!ﬂf?rﬂli-i - l 4
1 Tyee 1211-C Unit Oscillator 1235-9607 | Type DNT-7 Heterodyne
1 Tyre 1269-A Unit Power Supply Detector, for 105-ta-125-
1 Tyer 1203 Unit Power Supply volt line $802.00
1 Tyre 874-G10L Fixed Attenuator 1235-9797 \ Type DNT-7Q18 Hetero- |
Net Weight: 2815 1b (13 kg). | dyne Detector, for 195- on
Shipping Weight: 39 [b (18 kg). | to-250-volt line request

Type DNT-5 Helerodyne
Detector in use with the
Type 216-AL RF Bridge.

IET IET LABS, INC inthe GenRad tradition

www.ietlabs.com
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A precision flexible-cable connector,
the GR Type 900-C9, is the latest addi-
tion to the GRY00 line.

Why is such a connector needed"
Connector manufacturers argue that
there is a limit to how good a cable
connector need be because cables are
generally poorer (some cable manu-
facturers indicate that cable vswr of
1.20 is considered good). Some cable
manufacturers hold that the cables are
good and the connectors have been
generally poor (recent MIL connector
vswi specifications are 1.200—1.30).
Actually, both views are valid. Most
flexible cables have random character-
istic-impedance variations that produce
significant reflections at microwaves;
but nevertheless, very good pieces of
cable can be selected. The connector
reflections in this case may limit the
performance. Hence the need for a
good flexible-cable connector. The Tyrk
900-C9  Precision Cable Connector
meets this need.

DESIGN CONSIDERATIONS

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

PRECISION CONNECTOR FOR
COAXIAL CABLE

Connector was the achievement of low
vswr and its maintenance by means
of reliable techniques for assembly and
for attachment to the cable. These
were the same goals sought in the
GR874 “A" series cable connectors'
but which could not be fully realized
there because of the general require-
ment for the erimped-ferrule method
of attachment.

Crimping, which is used with many
UG connectors, compresses the cable
and produces a significant reflection at
the joint. In the Type 900-CY a new
method of attachment is used, which
eliminates this compression.

The assembly procedure is an impor-
tant design consideration. The prin-
cipal aims are precise axial location of
the internal conneetor parts and a
good solder joint without flow of cable
dielectric. These aims have been
achieved in the Tyre 900-C9 by the
use of an assembly that is self-align-
ing, the use of a Teflon* heat-barrier

lEJ Zorzy, Ne:Couxu]('nbl ﬁmmu ' General Radio
zpcnmnier ugust—September, 1

* Registered trademark ofl' 1. du Pont de Nemours and
Company.

w.ietlabs.com
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CONNECTOR
INNER_TRANSITION

SOLDER HOLE :
TEFLON HEAT BARRIER

Figure 1. Inner-transition assembly showing
Teflon disk.

disk ?, and the use of low-temperature
solder, which is furnished with each
connector. The disk in position is
shown in Figure 1.

Three important requirements af-
feet the design of the mechanieal
attachment for the eable braid and
jacket: (1) the electrical connection
between the braid and the connector
must not produce discontinuities; (2)
the assembly must stand up under
typical use by resisting twisting and/or
pulling forces; and (3) the cable must
not be compressed. These requirements
are met by the attachment method
shown in Figure 2. The braid is cap-
tured by a combination of butt and
radial forces. The outer transition has
a diamond-pattern knurl similar to
that used on the GR874-series connec-
tors. The radial forces come into play
as the rubber gasket presses both the
jacket and the braid against the
knurled portion of the outer transition

ip ['v

Figure 2, Broid and [acke!-

retention sysiem shown be-

fore coupling ring is tight-
ened.

EXPERIMENTER

when the retainer body is threaded up
tight. To obtain continuous and relia-
ble electrical connection between the
cable braid and the outer transition,
the end of the transition is faired in,
and the rubber gasket is extended into
this region to press the braid against
the faired-in edge.

The resulting joint is strong and re-
sists the pull and torsion ordinarily
encountered in use of a cable connec-
tor. In a pull test the connector assem-
bly supported the 170-pound weight
of the writer.

A low-vswr junetion is achieved at
the braid joint, and it does not deteri-
orate with use,

The inner and outer transitions are
accurately positioned in the connector
by means of the modified GRO00 con-
nector to which these are assembled.
Axial relations are maintained auto-
matically; nothing is left to skill or
special tools. After assembly of the
connector, the retention system de-
scribed above is tightened, and the
braid is automatically positioned as
the connection is tightened.

The GR900 connector used is similar
to the Tyere 900-BT except that the
Teflon support, instead of being a press-
fit into the body, is a sliding fit, which
is necessary to facilitate the assembly
of the cable connector.

RUBBER GASKET

CABLE JACKET
CABLE BRAID

/‘ ’_
Q;\‘ &\y,,,,/////y/

&\\\\\\‘.\\\Q‘.\R\\l

www.ietlabs.com
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Figure 3. Typical VSWR of a single Type 900-C9 Connector
on “infinite' length of RG-214/4 cable.

VSWR PERFORMANCE

In order to assess the vswr charac-
teristics of this connector, a good piece
of RG-214/U eable was obtained. Its
characteristic impedunce was 5019,
and it was free of any significant im-
pedance nonuniformities. The vswr
characteristics of the Type 900-C9
Connector mounted on this cable are
shown in Figure 3. The cable was taken
as infinite in length.

APPLICATIONS

The Type 900-C9 Cable Connector
is recommended for any indoor flexi-
ble-cable application when an ex-
tremely low vswr connection is re-
quired or when a connection to other
GRY00 components is required. This
connector also makes possible the aceu-
rate measurement of the vswr charac-
teristics of cables at microwaves and
vswk tests of cable connectors to new
MIL specs, such as MIL-C-39012,

It is difficult to get a perfeet 50-
ohm termination for a cable, The so-
called infinite cable termination is a
poor one, because most cables have both
random and periodic impedance varia-

large reflection ), terminated in the Tyre
900-C9 and the Tyre 900-W50 Termi-
nation, is better.

The Tyre 900-C9 Precision Cable
Connector was designed for use with
the RG-214/U and for the RG-9
cables. It can be used with other popu-
lar cables of this size, for example, the
RG-213/U or the RG-8 eables, but,
because these ecable diameters are
smaller, the hole in the retainer body
provides too much elearance. A turn
or two of electrical tape, however, will
build up the diameter to fit. The con-
nector can be used with still other
cables, but the mechanical clamping
may not be effective because of devia-
tions of over-all diameter or,, with ar-
mored cable, lack of means for clamping
the armor.

— Joux Zonrzy

Frequency Range: [Jc to U Gio/s,

Characterlstic Impedance: 5f) (1

Leakage: Better than 130 dB below signal.
Insertion Loss: Less than 0.006 +/f, dB per
pair.

Maximum Valtage: 1500 V peak,

tions. A relatively short piece of cahle P"‘L"‘"““ Length of one cgpnecmr, %k}
(in a sl_mrt piece, the multitudes of small :::h: (2(?4,“:3?)' EOREG MDAt “Lde
reflections cannot add up to cause a  Net Weight: 215 0z (75 g).
Catalog Price
Number I Description in USA
0900-9421 Type ﬁo-ﬂ Precision Coaxial Cable Connecter $50.00

www.ietlabs.com
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®

A 10:1 MULTIPLIER
FOR THE
ELECTRONIC VOLTMETER

The Tyre 1806-P2 10:1 Range Mul-
tiplier attaches to the probe of Type
1806-A Electronic Voltmeter and per-
mits the probe to be used directly for
the measurement of ac voltages up to
1500 volts.

In addition to its range-extension
use, it can be used advantageously at
all voltages at frequencies up to about

EXPERIMENTER

200 Me/s. Transit-time effects at these
frequencies increase the input con-
ductance of the probe often to the
point where the voltmeter may consti-
tute too great a load on the source un-
der measurement. This capacitive volt-
age divider produces an improvement
of about one-hundred fold in this
situation.

Voltage Divisien Ratio: 10:1 s: 5%, as received.
An adjustment is for matching the
mulhpimr to the voltmeter within +£2%.

that of the probe alone. Equivalent parallel
capacitance is approximately

g;unﬂuu (dia) 3§ by (len y 115 in (16,
)

Input Impedance: Equivalent input resistance of  Net Weight: 16 0z (15 grams),

the pmbe-mulhpher combination is 100 times  Shipping Weight: 3 0z (85 grams).
Catalog Price
Number | Description in US4
1806-9602 | Type 1806-P2 10:1 Ronge Multiplier $20.00

-~
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