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TYPE 1680-A 
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time can be synchronized against stand­

ard time with one push of a button. 
Th new instrument was designed 

with remot operation in mind. Any 
number of them can be started simul­
taneou ly from one location, with a pre­

set time delay between local and remote 
units of 0 to 999. 99 milliseconds. 

The time indicator, as mentioned, 
is a six-place Kumerik regi ter. Digits 
can be changed during operation, and 
the r gi ter can be set to recycle after 
any number of hours from 1 to 99. 

Timing pulses at frequencies from 
100 kc/s down to 0 . 1  c/s (in decimal 
submultiples) are available at output 
connectors. A 0 .. 2-microsecond marker 
is also available for high-resolution time 

intercompari ons, as with Loran C. 
The all-solid-state Syncronometer® 

time comparator operates from stand­
ard ac power lines but also includes its 
own nickel-cadmium (explosion-proof) 
batteries for automatic takeover in 
emergencies. 

Price.: $2950.00 

NEW MEMBERS OF THE GR900 FAMILY 

A the G R900 preci. ion coaxial con­
nector gains rapidly in popularity, 
we are triving to meet the great de­
mand for element based on thi coaxial 
design. Among tho e to be introduced 
at WESCON ar : 

The Type 900-TUA Tuner, u ed with 
the TYPE 900-LB Preci ion Slotted 
Line to cancel out residual reflections 
of rf terminations, measuring instru­
ments, connectors, and adaptors at 

frequencies between 1 and 9 Ge/ . The 
tuner comprises a section of 50-ohm 
coaxial line with three adjustable tuning 
screws having engraved micrometer 
scales. These screw are used to tune 
out reflections. All three can be set to a 
"neutral" position, where the tuner 
effectively becomes a reflectionless con­
tinuation of the line. The maximum 
VSWR that can be tuned out under all 

conditions of mismatch, phase, and 
frequency is 1.00 + 0.012 times the 
frequency in gigacycles. Larger reflec­
tions can usually be tuned out. 

The Type 900-LZ Reference Air Line, 

available in 5-, 7 .5-, 10-, 15-, and 30-
centimeter sections. In use, the free 
inn r conductor is centered on the 
center-conductor contacts of the GR900 
connectors at the end , by means of 
spring-loaded inserts. The absence of 
any support in the line itself means that 
these air lines are essentially r fiection­
less, without even the minor discon­
tinuity of a well designed bead. 

Several new Type 900-Q Adaptors, 

which are u ed to connect the GR900 
series to TYPES BNC, C, and TNC 
plug and jacks. 

Types 900-WNC and -WNE Short­

Circuit Terminations. The former is de-

The Type 900-TUA Tuner installed 
between a coaxial line and a matched 

termination. 
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signed for use with the reference air line 
described above, the latter to produce a 

short circuit at the same reference 

plane as that of the TYPE 900-WO 
Open-Circuit Termination. 

Connector Kits for Reference Air Line. 

Tho e de iring r f rence air lines of 

lengths other than those available as 

AUGUST 1964 

ready-made sections (see above) can 

now make their own sections out of 

GR precision rod and tubing (Part 

No 0900-9508 and 0900-9509, respec­

tively). N" ew connector kits include the 

necessary parts of the G R900 connector 

for such line fabrication as well as for 

the connection of reference air line to 
components. 

and also on display 

TYPE 1360-B MICROWAVE OSCILLATOR 

TYPE 1422-CL PRECISION CAPACITOR 

Frontiers in Electronics 

Descriptions of these instru­

ment will appear in the Sep­

tember i sue of the General Radio 
Experimenter. 

These instruments are described 

elsewhere in this issue. 

TYPE 1521-B 

GRAPH IC LEVEL RECORDER 

TYPES 1161-A AND 1162-A 

COHERENT DECADE 

FREQUENCY SYNTHESIZERS 

400-kc SOLID-STATE COUNTER 

Experience with the TYPE 1150-A 

Digital Frequency Meter 1 and with 

the circuitry of its more sophisticated 

brother, the TYPE 1151-A,2 has made 

possible a number of improvements 

that increase reliability, ease of opera­

tion, and frequency range. 
A new model, the TYPE 1150-B, now 

replaces the original A-model. This 

digital frequency meter is based on the 

same simple, economical ring counting 

units used in its predecessors. The 
upper f requency limit, however, has 

been raised from 300 kc/s to 400 kc/s, 

l R. W. Frank and J. K. Skilling, "A Five-Digit Solid­
State Counter for Frequency Measurements to 220 kc," 
General Radio Experim.enter, 36, 4, April, 1962. 
2 R. W. Frank, "Zero to 300 kc with Five-Digit Ac­
curacy," General Radio Experimenter, 37, 6, June, 1963. 
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with no increase in price. Also, for 
increased opera ting convenience, a trig­
ger-level con rol has been added so 
that one can optllnize the input sensi­
tivity for all waveforms from sine 
waves to low-duty-ratio pul es. This 
greatly reduce th possibility of er­
roneous indications from noise or other 
unwanted ignal . 

The program of the new counter is 
ba ed on clock pulses of 0.01 se ond, 
in contrast to the one-second interval 
of the previou model. Thus, the maxi­
mum interval between di play and 
count i reduced to 0.01 second re­
gardle of the counting and display-

Type 

time setting . Hence, idle time i le 
and the counter program 1 more 
efficient. 

The TYPE 1150-B Digital l"''requency 
lVIeter provides an economical and re­
liable means of frequency mea urement 
in the electronic industry and, with 
appropriate ran ducers, ha many ap­
plications in general ind u try. 

The counter i available for either 
bench or rack mounting and, option­
ally, with output provision for operating 
the GR TYPE 1136-A Digital-to-Analog 
Conv rt r and the TYPE 1137-A Data 
Printer. 

-R. W. FRA TK 

Price 

1 150-BM 
1150-BR 
1150-BPM 

400-kc Digital Frequen cy Meter, Bench Model 
400-kc Digital Frequency Meter, Rack Model 
400-kc Digital Frequency Meter (with output for 
printer or D /A converter), Bench Model 

$ 995.00 
995.00 

1050.00 
1150-BPR 400-kc Digital Frequency Meter (with output for 

printer or D /A converter), Rack Mod el 1050. 00 

INCREASED FREQUENCY RANGE FOR THE 

TYPE 1151-A DIGITAL TIME AND FREQUENCY METER 

The 'I'YPE 1151-A Digital Time and 
Frequency Meter 1 measure frequency, 
frequency ratio, period, and multiple 

t R. W. Frank, "Zero to 300 kc with Five-Digit Ac­
curacy," General Radio Expe1 ;, .. enter, 37, 6, June, 1963. 

periods and is equipped with a full 
complement of input controls. It guar­
anteed upper frequency limit, formerly 
300 kc/s, has b en increased to 400 
kc/s with no increa e in price. 
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THE TYPE 1360-B MICROWAVE OSCILLATOR 

An improved model of the popular 

TYPE 1360 Microwave Oscillator is now 
in production. Amplitude and frequency 

stabilities of the carrier under square­

wave-modulated conditions have been 

markedly improved by a diode clamp 
circuit in the klystron repeller modula­
tor. In addition, regulation of the sup­
ply voltage for the 1-kc square-wave 

generator has stabilized the modulation 

frequen y. These improvements are 
particularly valuable to those customers 
who will use the oscillator with the 
TYPE 1640-A Slotted Line Recorder 

1 To be described in a forthcoming issue of the General 
Radio Experimenter. 
2 A. E. Sanderson, "A New High Precision Method for 
the Measurement of the VSWR of Coaxial Connectors," 
TRE Transactions on 1\<Iicrowave Theory and Techniques, 
November, 1961. 

Type 

System.1 The stringent stability re­
quirements on amplitude and modula­

tion frequency in this system are due to 
the large available scale expansion 2 and 

the narrow audio bandwidth of the 
selective amplifier. 

The accompanying figure is a graphic 
record showing the short-term ampli­

tude stability of the new TYPE 1360-B 
Oscillator incorporated in a TYPE 
1640-A system. The scale expansion is 

1 o/0 full s ale (1.01 VSWR). The line 
voltage was varied from 110 to 120 

volts at a rate of 1 cycle per second by 

means of a Variac®autotransformer 

driven by a Type 1750-A Sweep Drive. 

- G. P. McCoucH 

Price 

1360- B Microwove Oscillotor $1175.00 

Type 1360-B am­
plitude stability in 
presence of l 0- volt 
peak- to- peak line­
voltage excursions 
at 1 - cycle rate as 
meosured in o Type 
1640-A Slotted Line 

Recorder System. 
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A THREE-TERMINAL PRECISION CAPACITOR 
WITH LOW TERMINAL CAPACITANCES 

In any three-terminal capacitor each 
terminal of the direct capacitance has 
a capacitance to ground or shield whose 

magnitude depends on the type of con­
struction. In addition, when the direct 

capacitance is variable, these terminal 
capacitances are usually not constant 

but change with setting. When such a 

capacitor is used a a standard in bridge 

measurements or is measured on a 
bridge, the terminal capacitances can, 
if large enough, cause an error in capaci­

tance measurement, which depends on 

the degree of excellence of the guard 
arrangement provided in the bridge 

and on the magnitude of the measured 
capacitance. 

The new TYPE 1422-CL Precision 
Capacitor has been designed for those 
uses where terminal capacitances are 
important. Its direct capacitance range 

is 10 to 1 10 pf; its terminal capa itance 

are of the order of 30 pf and 60 pf, and 
are quite constant with setting.* Other 

specification , a li ted below, are similar 
to those of other units in the 1422 line. 

•The TYPE 1422-CC, which uses a different construction. 
has a range of 5 to 110 pf but has much larger terminal 
capacitance. 

SPE CIFI CATION S 

Direct Capacitance Range: 10 to 110 pf. 

Capacitance Scale: 0.02 pf/division. 

Accuracy: ± pi ofarads li te<l below or 
± 0.03 %, whichever i greater. 

Direct- Reading 
(Adjustment) -

After scale correction 
from calibration 
chart-

After correction from 
precision calibration 
(extra charge) -

Total Capacitance 
Capacitance Differences* 

0.1 pf 0.2 pf 

0.04 pf 0.08 pf 

0.01 pf 0.02 pf 

•Divide error by 2 when one setting is inade at a cali­
brated point. 

Stability: Capacitance change per year is less 
than one scale division. 

Maximum Voltage: 1000 volts, peak. 

Type 

Precision Capacitor 

Residual Impedances ( typical): 

Series Inductance - 0.14 µh. 

Terminal Capacitances -

High terminal to case 
min scale 33 pf 

max scale 32 pf 

Low terminal to case 
min scale 57 pf 

max scale 54 pf 

Insulation Resistance: Greater than one teraohm 
at 23C and less than 50% RH. 

Terminals: GR TYPE 74 locking-type coaxial 
connector ; adaptors to other coaxial type 
are available. 

Accessories Supplied: Two TYPE 874-CL58A 
Cable Connectors. 

Dimensions: Width 9}2, height 7, depth Yz 
inches (245 by 1 0 by 220 mm), over-all. 

Net Weight: 10% pounds (4.9 kg). 

Shipping Weight: 15 pounds (7 kg). 

Price 

1422-Cl 
1422-CLP Precision Capacitor with precision calibration 

$340.00 
390.00 
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