
SIMPLE, COMPLETE COAXIAL MEASURING 
EQUIPMENT FOR THE U-H-F RANGE 

e NO W CO MMER CIA LLY A VA I LA BLE for the first time is a 
complete et of measuring equipment for the 300-Mc to 3,000-Mc fre­
quency range. It will mea ure, rap:idly and accurately, imp dance, 
standing-wave ratio, power, voltage, at enuation, and many other 
quantities. The set consists of a number of inexpensive coaxial ele­
ment , each one imple in itself, that can be plugged together to make 
many different measur ment set ip a ily and quickly. Thus a rela­
tively small investment in these versatile parts provides the necessary 
equipment for most measurement probl m encountered in a high­
frequency laboratory. In the proposed u-h-f televi ion band, 475 Mc 

to 890 Mc, coaxial elements can be used for checking everything from 
antennas to components. 

The fundamental measuring tools are a slotted line for impedance 
and standing-wave ratio measurements, bolometer elements and a 
bolometer bridge for power measurements, and a crystal rectifier and 
indicator for voltage measurements. These devices are supplemented 
by all the nece sary accessory parts, such as tuning stubs, a "line­
stretcher," a tee, an ell, line sections of various lengths, a matching 
resistance termination, fixed and adjustable attenuators, low-pass 
filters, and other special­
ized devices. 

With Type 87 4 Coaxial Elements, 
any required measurement setup 
can be assembled quickly and 

easily, as shown here. 
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The keystone of thi group of coaxial 

elements i the TYPE 874 Coaxial Con­

nector.
1 

Thi uniqu connector, any two 

of which, though identi al, can be 

plugged together, is ideally uited for 

u e on coaxial mea uring equipment and 

was specifically designed for thi pur­

pose. It quick-connect-and-di connect 

feature simplifie the a embly of coaxial 

element into compl measurement 

e ups, and it lm reflections at ul ra­

high frequenci can be negle ted exc pt 

in very a curate work. 

Although the equipmen wa de igned 

primarily to cover the frequency range 

from 300 Mc t 3,000 Mc, many of the 

coaxial elements can be u ed qually 

well a much lower frequen ie ( ome at 

de), and o her p rform well up to 5,000 

Mc and beyond. The fir t higher-order 

transrnissi n mode appear a abou 

9,000 M . A characteri i impedance 

of 50 ohm i used wherever po ible 

hroughout. 'Ihe variou tran mission­

line section have air dielectric, and th 

1w. R. Thurston,•• Radically :rew oaxial Connector 
for the Laboratory," General Radio E.I;;perimenter, Vol. 
XXIII, o. 5, October, 194 . 

2 

inn r onductors are upport d at heir 

end by the thin, polystyrene beads in 

the conne or . The outside diam t r f 

he outer conductor tubes i in most 

a e % inch. 

pplications for this nevir quipment 

are numerous. It I ideal for ollege 

laboratorie , wher experimen al tup 

are con inually being a embl d, tak n 

apart, and changed, and where the versa-

ility of the coaxial 1 m nts will p rmit 

the same elem nts to be combin d in 

many differ nt way for variou xperi­

ments. Furthermore, the relati ely low 

co t means that more quipment can be 

obtained within a given budget, so tha 

it become practical to have more se up 

with fewer tud nts per etup, thereby 

increa ing the effectivene of the labora­

tory work. 

The s urdine s and light weight of 

TYPE 874 equipment make it con enient 

for field u e. The TYPE 874-LB lotted 

Line, for xample, ha 

v r ati factory for 

measurem nt at th 

tower. 

b en found to be 

making antenna 

top of antenna 

View of complete equipment for standing-wave measurements, consisting of Type 87 4-LB Slotted Line witn Type 
874-LV Micrometer Vernier, Type 1 2 31 - P4 Adjustable Attenuator, Type 1 2 31-B Amplifier witn Type 12 3 1 - P2 

Tuned Circuit, and Type 87 4-R 3 2  Paten Cord. 
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Cer ain research and development 
laboratories have devised a clever method 
of aking full advantage of the quick­
assembly fea ure of the coaxial elem nts. 
A "tea \>i_ragon," fitted out with a com­
plete a sJrtment of the equipment and 
using spring clips to hold he smaller 
element , can be wheeled out of he 
in rument room to any d ired location 
in the department whenever any hio·h-

JA N U ARY, 195 0 

frequency mea urement are to be made. 

The appropriate combina ion of coaxial 
elements can then be assembled from the 
group or d on the "tea wagon' and 
af er the measurement are completed 
can be replaced ready for he next per-

on. Th hor time required to a emble 
he equipment make the u e of everal, 

permanent, ingle-purpo e setups un­
nece ary. 

-W. R. THURSTO 

1. EQUIPMENT FO R STA ND I N G -WA VE MEA SUREMENTS 

Type 87 4-LB Slotted Line 
An air-dielectric, coaxial tran mission line 

with a longitudinal lot in the outer conductor. 
An electrostatic pickup probe, mounted on a 
sliding carriage, proje ts through the slot and 

amples the electric field within 4e line. The 
depth of probe penetration i fully adjustable, 
and the probe travel di tance i 50 ms., whi h 
i a half wavelength at 300 Mc. The line inner 
conductor i supported at its ends by two TYPE 
87 4 Connectors. The first higher-order mode 
of transmission can exi t only above about 
9000 Mc. 

Either a crystal rectifier or a receiver can be 
used as a detector. The pro be carriage incorpo­
rates a built-in cry tal mount, and a Type 
1N21-B silicon cry tal is supplied with the 
line. When a receiver i used as a detector, the 
energy picked up by the probe is fed to the 
re eiver by a flexible oaxial cable, uch as the 
TYPE 74-R20 Patch Cord de cribed on page 
11. When the crystal i u ed as a detector, it i 
tuned to the operating frequency by a TYPE 

74-D20 Adjustable Stub, available separately 

and de cribed on page 7, which plugs into a 
connector on the probe carriage. The u-h-f 
generator should be amplitude modulated, so 
that the cry tal output is an audio-frequency 
voltage that can be amplified and indicated by 
the TYPE 1231-B Amplifier and Null Detector. 
The tub will tune the cry tal over the fre­
quen y range from 300 Mc to above 5000 Mc. 
The probe carriage has two TYPE 874 Connec­
tors, one for the crystal output and the other for 
the ttming tub or for a patch cord to a receiver. 
Characteristic Impedance: 50 ohms. 
Frequency Range: 300 to 5000 Mc. 
Dielectric: Air. 
Accuracy: Con tancy of probe penetration­
±2Yz o or better. 

Voltage Standing-Wave Ratio of Terminal 
Connectors - Le than 1.02 at 1000 Mc. 

Le than 1.07 at 4000 Mc. 
Accuracy of Characteristic Impedance -

±1 % or better. 
Dimensions: 26 x 4Yz x 3Yz in he , overall. 
N et Weight: 8 pound .. 

Type 874-LV Micrometer Vernier A ttachment for Sl otted Line 
For mea w·ement of high standing-wave 

ratio· by the width-of-minimum method. Con­
sist of a micrometer caliper head, calibrated 
in entimeter , mounted on an arm. that can 

Type 
874 -LB 
874 -LV 

Slotted Line • • • . • • 
Micrometer Vernier Attachment 

Type 1231-B A mplifier2 
Amplifies and indicate slotted-line crystal 

detector output in decibel . Con i t of a high­
gain audio amplifier and an output meter. Full-

cale meter deflection i produced by an input 
voltage of le s than 100 µv at full gain. The 
output meter has an approximate calibration 
in decibel for rough mea urements of standing­
wave ratios up to about 6 db. The in trument 
is normally fm·ni hed wi h internal batteries 
for power upply, but the TYPE 1261-A Power 

2w. R. Thurston, " n Improved Amplifier and Null 
Detector," General Radio Experimenter, February, 1948. 

be attached to the rear base rod of the slotted 
Jin . One turn of the micrometer barrel ad­

van es the head by one millimeter. Maximum 
range · 2 ems. 

Code Word 
CO XRU NER 

OAXREADER 

(Standing-W ave Indicator) 

Price 
$220.00 

30. 00 

Supply, which fit into the battery compart­
ment of the TYPE 1231-B Amplifier, is available 

eparately if operation from a-c lines is pre­
ferred. With the a-c power supply, a line-volt­
age regulator may be needed if line voltage · 
no rea onably con tant. If the modulation fre­
queo cy is either 400 cycle or 1000 ycle , the 
TYPE 1231-P.2 Tuned Circuit can be u ed to 
eliminate the light fluctuations of the Type 
1231-B outpu meter caused by amplifier 
noise. For detail of TYPE 1231-B Amplifier, 
see current General Radio catalog. 
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Type 1231-P4 Adjustable Attenuator 

For in reasin.g the range and accuracy of 
standing-wave measurements with the TYPE 
1231-B Amplifier. Is a high-impedance, resist­
ance-type attenuator for use between the out­
put of the slotted-line crystal detector and the 
input of the amplifier. Has three 20-db steps 
and a 20-db potentiometer to cover the range 
between steps. 

S ource Impe da nce :  30 kn - approximately equal 
to output impedance of crystal detector in 
slotted line at low voltage levels. 

Initial Inser tion Loss: Approximately 3 db. 

Atte nua tion Ra nge : 0 db; dial can be read to 
nearest tenth db. 

Type 

1231-B Amplifier . . • . .  
1231-P2 T une d Cir cuit • . . . 
1231-P4 Adjusta ble Attenua tor 

Connections between the crystal output con­
nector of the TYPE 74-LB Slotted Line and 
the input of the TYPE 1231-B Amplifier or TYPE 

Accura cy of Attenua tion Incre me nts: ±0.3 db or 
better when operated between rated source and 
load impedances. Additional errors caused by 

our e impedance between 15 kn and 60 kn are 
less than ±0.3 db. 
Frequency Error : Negligible below 2 kc. 
Ma ximum Input Power: 72 watt. 
Ter mina ls: Input, TYPE 93 W Binding Posts; 
Output, shielded cable with TYPE 274-ND 
Shielded Plug to fit amplifier input terminals. 
Cir cuit: Modified voltage divider. 
M ounting: Metal cabinet. 
Over -a ll Dime nsions: 572 X 5Yz x 472 inches, 
overall. 
N et Weight: 2 pounds, 11 ounces. 

Code Word 

VALID 
AMBLE 
ANNEX 

Price 

$210.00 
20.00 
52.50 

1231-P4 Adjustable Attenuator can be made 
by the TYPE 874-R32 Patch Cord described on 
page 11. 

2. EQUIPMENT FOR P OWER MEASUREMENTS 

Type 1 651-A B olometer B ridge 

F r conveniently measuring h-f power by 
either d-c sub titution or direct-reading method 
with the three bolometer units described below. 
This new instrument will be described more 
fully in a forthcoming issue of the Experimenter, 
since specifications are not yet available. 

Type 874-H25 Thermistor Unit 
(25 mw.) 

Consists of a thermistor mounted in a coaxial 
holder with a disc-type by-pass capacitor. Bind­
ing posts are provided for connections to 

bolometer bridge. Can be used for power 
measurements over the frequency range from 
5 Mc to several thousand megacycles. A d-c 
path is required in the r-f source. Complete 
with thermistor. 

B y-Pa ss Ca pa cita nce :  Approximately 2000 µµf. 

Physica l Length Overa ll: 3 % in he 

Ma ximum Tota l Powe r: 25 row. 

Type 874-HlOO Thermistor Unit 
(100 mw.) 

irnilar to TYPE 874-H25, with maximum 
power rating of 100 mw. Complete with ther­
mistor. 

Physica l Length Overa ll: 3� inche . 

Type 87 4-HF Fuse B olometer Holder 

A coaxial holder for fuse bolometers 1 inch 
long by U inch diameter (SAG size). Other­
wi e similar to the thermi tor unit described 
above. Supplied with one TYPE 874-HF-Pl 
Fuse As ortment. 

B y-Pa ss Ca pa cita nce : Approximately 2000 µ.µf. 
Physica l Length Overa ll: 4 inche . 

Typical assembly of equipment for power measure­
ments, consisting of the Bolometer Bridge, with Ther­
mistor Unit and Lamp Termination in the foreground. 
Patch cord is Type 27 4-NC. 
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Standing-wove i-ot io as a function of frequency foi­
the Thermistor Units and Fuse Bolometer. 

Type 874-HF-Pl Fuse Assortment 

Replacement fuses for TYPE 874-HF. In­
cludes five 1/10-amp. fuses (Buss AGX 1/10) 
and five 1/40-amp. fuses (Buss MJB 1/40). 
Maximum. total power is 25 mw. for the 1/40-
amp. fuses and 700 mw. for the 1/10 amp. 
fuses. 

Conne ctions 

Between the bolometer bridge and the bolom­
eter units can be made by the TYPE 274-NC 
Shielded Connector. 

Type 

J A N UARY, 195 0 

Cross section of the Thermistor Unit. 

Type 874-WL Lamp Termination 

For rough indi ation of po er in the 50 mw. 
to 100 mw. range. U eful for making prelimi­
nary tests on experimental oscillators. Consists 
of a flashlight bulb in a screw-type, miniature 
socket on the rear of a connector. Bulb has a 
straight-vvire filament and is rated at 1.35 volts. 
Either TYPE 874-MA Loop or T YPE 874-MB 
Probe can be used for coupling to power source. 
Can be used with a photoelectric cell and meter 
(such a a photographic exposure meter) in a 
d-c ubstitution method for more accurate 
measurements. 

Code Word Price 
874 -H25 
874 -HP25 
874 -HlOO 
874 -HPlOO 
874 - HF 
874 -HF-Pl 
874 -WL 
274 -NC 

Thermistor Unit . . . • • . . • • • • • 
Re place me nt T he rmistor f or T ype 874 -H25 
T he rmistor Unit • • . • . • . . • • • •  

Re place me nt The rmistor f or T ype 874 -H l OO 
Fuse Bolomete r Holde r . 

COAX:W ARMER 

THERM 

COAXHEATER 

CALDO 

COAXHOLDER 

FUSOR 

COAXLAMPER 

STA PARZOO 

$4 0.00 
9.00 

4 0. 00  
9. 00 

34. 00 
2.50 
5. 00 
2.75 

Fuse Assortme nt 
Lamp Termination . 

Patch Cord 

3. EQUIPMENT FOR VOLTAGE MEASUREMENTS 

Type 874-VR Voltmeter Rectifier 

Consists of a short coaxial line with a crystal 
rectifier mounted between inner and outer 
conductors and with a 50-ohm cylindrical 
re istor in series with the line inner conductor 
at one end. A by-pass capacitor is incorporated 
in the crystal mount. The crystal rectifies the 
high-frequency voltage across the line, and the 
rectified output is brought out to a coaxial 
connector. Placed in a coaxial system, the volt­
meter rectifier can be used to monitor voltage 
levels. The 50-ohm resistor provides an effective 
termination for a 50-ohm cable or line extension 
connected to the rnsistor end of the unit, so 
that at the far end of the cable or line extension 
the open-circuit voltage equals the voltage at 
the crystal, }PSS attenuation, and the effective 
som·ce impedance is 50 ohms. 3 The resistor can 
be replaced by a Ruitable metal tube if no 
termination is desired, however. The voltmeter 

3Arnold Peterson, ''Output Systems of Signal Genera­
tors," General Radio Experimenter, XXI, 1, June, 1946. 

1.0 -----.9 ............ .........._ 
............ ......._ 

"-.., 
"" .....__ 

""" 4 

0 2 
THOIJSANO MEGACYCLES 

Correction factor for resonance in the Type 87 4-VR 
Voltmeter Rectifier. 

RECTIFIED OUTPUT 

MICA DISK 

' 
3 

Cross section of the Voltme te r Rec tifier. 

son RESISTOR BY-PASS CAPACITOR co������1� � ���-a>i��:,__ __ c'°'·���+"A� ���1.f1��R 
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CRYSTAL 
CURRENT 

INPUT 
Q\--����--��� ...... ����-' 

Schematic circuit diagram of the Type 87 4 -VI Volt­
meter Indicator. 

Type 

874 -VR 
874 -VI 

Voltme ter Rectif ier 
Voltmeter Indica tor 

6 

rectifier can also be used a a general-purpo e 
detector in conjunction with a high-gain ampli­
fier uch as the General Radio TYPE 1231-B. 
Resona nt Frequency: Approximately 3600 Mc. 
Ma ximum Volta ge: 2 volts. 
B y-Pa ss Ca pa cita nce: Approximately 300 µ.µ.f. 
Frequency Ra nge f or Volta ge M ea surements: Ap­
proximately 15 M to 2500 Mc, subject to 
re on an e correction above 1000 Mc. 

Frequen y range for voltage indications ex­
tends to both lowee and higher frequencie . 

Type 874-VI Voltmeter Indicator 

Includes a meter and a ensitivity control for 
indi ating rectified d-c output of the TYPE 
874-VR Voltmeter Rectifier. A 60- ycle circuit 
is also included for calibrating the ry tal of 
the voltmeter rectifier at any de ired level 
between 0.1 volt and 2 volts, so that errors due 
to gradual hange in cry tal rectifier character­
istics are eliminated. The 60-cycle calibrating 
voltage is regulated against line-voltage fluctua­
tions. 
Accura cy of Ca lib ra ting Volta ge: ±0.05 volt. 
Cr ysta l  Curr ent f or Full-Sca le Indica tion: 200 µ.a. 
Dimensions: 5 72 x 5 72 x 472 inche , overall. 
N et Weigh t: 3 pound , 1 ounce. 

Connections 

Connections between the TYPE 874-VR 
Voltmeter Rectifier and the TYPE 874-VI Volt­
meter Indicator can be made by the TYPE 
874-R31 Patch C rd. For completely shielded 
connections between the voltmeter re tifier and 
more ensitive indicating instrument , the 
TYPE 74-R32 or 874-R20 Patch Cords can be 
used. These patch cords are described on page 11. 

Equipment for voltage measurement, consisting of 
Type 874-V R Voltmeter RectiAer, Type 874-VI Volt­

meter Indicator, and Type 874-R31 Patch Cord. 

Code Word 

COAXRECTOR 

COAXVOLTER 

Price 
$25.00 

65.00 

4. FIXED L IN E EL EM ENT S 

50-0hm Air L ines 
For pacing stubs or other elements of a 

coaxial system. Each air line con i"'t of a length 

Type 

874 -L 10 
874 -L20 
874-L30 

50-n Air Line (10 cm.) 
50-!:l Air Line (20 cm.) 
50-0 Air Line (30 cm.) 

of 50-oh.m, air-dielectric, coaxial line ·with a 
connector at each end. The electrical length 
are 10 ems., 20 ems., and 30 ems., re e tively. 

Code Word 

COAXDECKER 
CO -'VE TER 
COAJCTRIPLY 

Price 

$10.00 
11. 00 
12.00 
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Type 87 4-EL 90° Ell 
For making a right-angle bend in a oaxial 

sy tern. 
Cha ra cter istic Impe da nce : 50 oh1n .. 
Ele ctr ica l Le ngth! Approximately 7 ms. 

Type Code Word Price 

874-EL I 9 0° Ell • . . • .  I 'OAXANGLER J $6 .50 

J A N UARY, 19 50 

Type 874-T Tee 
sed for conne ting stub and other element 

in hunt with a coaxial lin e. 
N ote :  All cross-se ction ba ckgrounds shown in 
photos a re 1/e-inch squa re s. 

Type Code Word Price 
874 -T J Tee . I CO.A:: TOGGEH $8 .50 

5. AD JUSTABLE LI NE ELEMENTS 

Adiustable Stubs 
For matching or tuning, and u.·e as reu.ctive 

elements. Can be U8ed with indicator and . · ·ale 
as reaction-type waverneters. Stubs con ist of 
a coaxial line with a sliding short circuit of the 
multiple- pring-finger type. The short circuit 
is moved by a bakelite tube having a sliding ref­
erence marker to facilitate use a. a wavemeter. 
Cha ra cte ristic Impe da nce : 50 ohm .. 
Ma ximum Tra ve l  of Shor t Cir cuit: 

20 ems. for 874-D20 
50 ems. for 874-D50. 

Type874-LA Adiustable Line (line-Stretcher) 
An air-dielectric, coa xial line that can be 

tele coped to chan ge its length . U ·ed in match­
ing networks. Conta t are made by multiple 
spring fingers. 
Le ngth Ch.a nge : 25 cm . 
Chara cter istic Impe da nce : Not con tant - ap­
proximately 50 ohms when fully collapsed. 
Approximately 57 ohms when fully extended. 

Type 

874 -020 
874 -050 
874 -LA 

Adiustab le Stub (20 cm.) . 
Adjustab le Stub (50 cm.) 
Adjusta b le Line . . . . • 

Type 874-JR Rotary Joint 
Used when one part of a system must be 

rotated with respect to another part, as when 
measuring antenna pattern or when changing 
the coupling of a loop. 

Type Code Word Price 

874 -JR J Rota ry Joint • • •  I COAX.JOINER I $8.50 
Code Word Price 

OAX.TUBBER 
OAXBIGGER 

COAXLAPPER 

$15.0 0 
16 .00 
18. 00 

28 CM. MIN. 
48 CM. MAX. 

36 CM. M 1 Pit. 
EH CM. MAX. 

874-U 
"'t».1utt.1""'6L£ U�E. 

www.americanradiohistory.com

www.americanradiohistory.com


GEN ERAL RADIO E XPERIMEN T ER 8 

6. TERMINATIONS 

Type 874-WM 50-0hm Termination 

Prnvides a good impedance match for 50-ohm 
coaxial sy terns from de to several thousand 
megacycle . Useful for establishing reference 
condition ', for terminating filters and attenu­
ator'• and for many other purposes. Consists 
of a 50-ohm cylindrical resistor mounted in a 
tapered coaxial holder. 
D-C Resista nce :  50 ohms ± 1 %­
Ma ximum Power : Y2 watt. 

Left, Short-Circuit Termination and, Right, Open­
Circuit Termination. 

'Type 
874 -WM 
874 -WN 
874 -WO 

50-0hm Te rmina tion 
S hor t-Cir cuit Te rmina tion . 
Ope n-Circuit Ter mina tion . 

Type 874-WN Shor t-Cir cuit Ter mination 

Type 874-WO Open-Circuit Termination 

Useful for establishing reference conditions 
on coaxial lines. Can be used in substitution 
measurements when the unknown is to be re­
placed by a short circuit or an open circuit. The 
short-circuit termination consists of a fixed 
shorting sti·ap mounted in a connector. The 
effective position of the electrical short-circuit 
is fixed. The open-circuit termination is a 
shielding cap for open-circuited lines. Because 
of unavoidable end capacitance, the effective 
position of the electrical open-circuit varies 
with frequency over a distance range of 2 mm. 
On the average, it is 2 mm. from the effective 
position of the electrical short-circuit produced 
by the short-circuit termination. 

Code Word 
COAXMEETER 
COAXNULLER 
COAXOPENER 

Price 
$8. 00 
3.50 
3. 00 

7. AT TENUATORS 

Type 874-GA Adjustable Attenuator 

A mutual-inductance (waveguide-below-cut­
off) type attenuator u eful for producing known 
voltage ratios, for measuring attenuation, and 
for adjusting voltage magnitude. Consi ts of a 
loop that can be positioned longitudinally 
within a hollow tube by rotating an outside 
sleeve, One turn of the sleeve produces a 
20 db change in attenuation. The sleeve ad­
vances when it is turned, so that complete 
turns are i.Ii.dicated by engraved lines on the 
tube. Sleeve and tube are calibrated directly 
in decibels, and unit is read like micrometer 
calipers. The input system is a short coaxial 
line with a connector at each end, one end for 
C'onnection to the power source and the other 

for connection to a 50-ohm termination, an 
adjustable stub, or any desired load. The hol­
low tube of the attenuator joins the input 
line at right angles and is excited th.rough a 
hole in the outer conductor by the inner­
conductor current. Calibration holds when the 
loop is within the hollow tu be, but higher, 
uncalibrated output can be obtained by moving 
the loop beyond the mouth of the tube and into 
the input line. The output of the loop is 
brought out through three feet of double­
shielded flexible cable, which is approximately 
matched at the loop end by a 50-ohm resistor 
between the low side of the loop and ground. 
Ca libra te d Ra nge : 120 db - usable range de­
pends upon shielding between input and output. 
Inser tion Loss a t  Be ginning of Ca lib ra te d Ra nge : Ap­
proximately inversely proportional to fre-

At left, view 
of the adjust­
able attenua-

tor. 
At right, cross 
section of the 
coupling sys-

tem. 

ROTATING BARREL 
PICKUP LOOP 

( SLIDING TUBE} 
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quency up to 1000 Mc; approximately 20 db 
at 1000 Mc with tuned input; approximately 
33 db with input line terminated in 50 ohms. 
Minimum Inser tion loss (Outside of Calibrate d 
Ran ge ): Approximately inversely proportional 
to frequency; approximately 18 db at 1000 Mc. 
Wave guide Mode : TE1, 1; cutoff frequency: 
12,300 Mc. 
Accuracy of Atte nuation: ±0.5 db when correct­
ed; correction chart supplied. 
Fre que ncy Range : 100 Mc to 3000 Mc. 

Type 874-GF, GG Fixed Attenuators 
A single-section, 71"-type resistance attenuator 

useful over the frequency range from de to 
several thousand megacycles. Consists of two 
disc resistors and one cylindrical resistor as the 
shunt and series elements respectively. 
Impe dance : 50 ohms. 
Maximum Power Input: Y2 watt. 
Phy sical Len gth Ove rall : 2 Y2 inches. 
Low-Fre que ncy Accuracy : ±0.5 db. 

Attenuation and standing-wave ratio of the Type 
874-GF Fixed Attenuato.r as a function of frequency. 

Type 
874-GA 
874-GF 
874-GG 

Adjustable Atte nuator • 
Fixe d Atten uator (20 db) 
Fixe d Atten uator (10 db) 

ID Cl 

J A N U A RY, 1 9 5 0 

View of the Type 87 4-GF Fixed Attenuator. 
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Code Word 

COAXLOSSER 

COAXNEPPER 

COAXBELLER 

3000 4000 

Price 

$55.00 
18.00 
18.00 

8. Fl LTE RS 

Type 87 4-FSOO, F 1 000 Low-Pass Filters 
Reduction of harmonics from an u-h-f genera­

tor by filters such as these is usually necessary 
for best measurement results, particularly if a 
system contains peak-reading voltmeters or 
sections that might resonate at a harmonic fre­
quency, or if high standing-wave ratios are to 
be measured using a slotted line. These filters 
are of the Tschebyscheff type, in which very 
sharp cutoff is obtained at some sacrifice of 
uniformity in the pass band. The alternately 
large and small diameter sections of the inner 
conductor form the equivalent of shunt capaci­
tances and series inductances respectively. Un­
equal section lengths reduce the likelihood of 
spurious pass bands above cutoff. 
Inse rtion loss: In pass band, varies as a func­
tion of frequency between 0 and 4 db; beyond 
cutoff, 20 db at 10% above cutoff, 40 db at 
30% above cutoff. 
Cutoff Fre que ncie s: 

TYPE 874-F500, 500 Mc { +lg} %; 

TYPE 874-FlOOO, 1000 Mc { +i8} %. 

Phy sical Le ngth Ove rall : 
TYPE 874-F500, lOYi 6 inches; 
TYPE 874-FlOOO, T;.& inches. 

View of Type 87 4-K Coupling Capacitor, described 
on next page. 
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View of the Type 874-FlOOO low-Pass Filter. 
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Insertion loss and standing-wave ratio of the Type 
87 4-Fl 000 Low- Pass Filter. 
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GEN ERAL RADIO EXPER IMEN TER 

T ype 874-K Coupling Capacitor 
Con ists of a hort length of coaxial line hav­

ing a cylindrical capa itor in erie with he 
inner ondu tor. High frequencies are tran. -
mitted with mall reflection , but de and low 

Type 
874 -FSOO 
874 -FIOOO 
874 -K 

500-Mc Low-Pass Filter . . 
1000-Mc Low-Pass Filter 
Coupling Capacitor . . . . 

10 

audio frequencie are blocked. Thi. unit is often 
neces ary for eparating d-c path in y t ms 
including t,,.,.o or m re cry tal rec ifier , as in 
mea urement of insertion loss. 

Coupling Capacitance: Approximately 5000 µµf. 
Code Word Price 

COAXDlPPER 
OAXMEGGEll. 
OAXKI KER 

$22.50 
22.50 
12.00 

9. EXTERNAL COUPLING EL EMENTS 

Type 874-LR Radiating Line 

Allows coupling an external wavemeter or 
heterodyne frequency meter to the fields wi hin 
a coaxial y te.m. Con i t of short coaxial line 
with hole in outer conductor that. can be par­
tially or completely covered by a i·ota.table 
sleeve. 

T ype 874-MA Adiustable Coupling Loop 

A general-purpo e oupling loop. Consists of 
hort coaxial line with a one-turn loop at one 

Type 
874 -LR 
874 -MA 
874 -M B  

R odiating Line . . . . . 
Adjustable Coupling Loop 
Coupling Probe . • • • . 

At feft, Type 874-LR Radiating Line; above, left, Type 
87 4-MA Adjustable Coupling Loop; above, right, 

Type 87 4-MB Coupling Prob e. 

end and a onnector at the other. A collet i 
·up plied for panel mounting. The loop cic n be 

adjusted for de ired degree of coupling and 
clamped in that p ition by the c lle 
Physical Length Overall: 3 inches. 
Maximum Diameter: l;? 8 inches. 

T ype 874-MB Coupling Pr obe 
A general-purpo ·e electro ta.tic probe con­

sisting of a binding p t, L cting a a probe, 
mounted on a connectol'. 
Physical Length Overall: 2.�/ inche . 

Code Word 
OAXi\1ITTER 
OAXLOOPER 
OAXPROBER 

Price 
$12.00 

7.50 
5.00 

1 0. FOUND ATION ELEMENT S 

Connector s 
All TYPE 74 Connector. are supplied unas­

embled with complete a. emb ly in ru tion . 
No pecial tools are need d. 

T ype 874- B B asic Connector 
For u e on rigid, 50-ohm air-diele tric, a -

ial lines. Consists of inner and outer conduc­
tors, in ulating bead, coupling nut, and retaining 
ring. Fits line made fr m %" O.D., 9/16" I.D. 
tubing, and 0.244" D rod. The inner ·ondu tor 
i to be screwed into an 8-32 apping in the end 
of the rod, and the retaining ring for the cou­
pling nut is to be napped in o a 1/64" deep, 
0.035"-wide groove cu in he %" tubing. 

T ype 874-C Cable Connector 
For use on TYPE 74-A2 Polyeth 1 ne Cable. 

Consists of the ba ic connector part.· plus inner 
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1 l  

and outer transition pieces, a oft copper ferrule, 
and a rubber guard. The transition pieces are 
taper d so a to maintain the 50-ohm character­
istic i mpedan e of the connector and cabl 
throughout the change in diameters. The cable 
inner conductor is to be soldered to the i nner 
transition piece, and the cable braid is attached 
to the outer tr-an ition piece by crimping the 

J AN U ARY , 19 5 0  

ferrule. The rubber guard provide train relief 
and a protective handle. 

Type 87 4-C8 Cable Connector 
For u e on Arm -Navy Type RG-8/U Cable. 

Same a ·  TYPE 874-C, except o uter tran iti n 
piece fits R-8 Cable. 

PA NEL CO NNEC TO RS 

Type 874-P Panel Connector 
For use on panels. Rear end fits T Y PE 874-A2 

Cable. Is similar to the cable conne tor, except 
a p anel adaptor and nut are 'Upplied in plaC'e 
of rubber guard. The panel adaptor fits into a 
1 9''f 6 11 D hole in pan els from Yi 6 "  to 34' "  thick 
and i designed to lamp the con nector in any 
desired orien tation . 

Type 874-P8 Panel Connector 
ame as TYPE 74-P, except rear end fit 

Army- avy Type RG-8/U Cable. 

Type 874-PC Panel Connector with Cap 
or u e on panel '. Same as TYPE 74-P, with 

addition of a spring-hinged cap to shield the 
con nector -..y hen not in u e. Rear end fit TYPE 

74-A2 Cable. 

Left, Panel Connector; right, Panel Connector with Cap. 

Type 874-PC8 Panel Connector with Cap 

Same a TYPE 874-PC
� T

except rear end fit 
Army-Navy Type RG-8/ u Cable. 

A D A P TO RS 

Type 874-Q 1 A daptor to Type N 
Plugs into Army-Navy Type G-22/U and 

imi l ar j ack-type conne tors. 

Type 87 4-Q2 A daptor to Type 2 7  4 
Make o utput of a coaxial ystem avai lable 

at a pair of %-inch- paced binding posts or 
banana plug'. 

Type 87 4-Q 7 A daptor to Type 7 7  4 
Plugs into any General Radio T PE 774 

Connector. 
PA TCH CO RD S 

Type 87 4-R20 Patch Cor d 
For making shielded connection . Consi ·ts of 

three feet of TYPE 74- 2 Pol yeth lene Cable 
with a TYPE 74-C Connector on each end. 

Type 87 4-R31 Patch Cor d 
Make utput of a coaxial system available 

at a pair of phone t ips. Useful as a te ·t probe 
'"'ith clips or prods on phone tip . Con i t. of 
three feet of rubber-dielectric, flexible oaxial 
cable with a TYPE 874 Connector on one end 
and phone tip on the other. 

Type 87 4- R32 Patch Cord 
imilar to TYPE 7 4-R3 l ,  with a TYPE 27 4-

ND Shielded Plug in place of phone tip . Make 
o utput of a coaxial ·y tern avai lable at a pair 
of hielded, %-inch-. ·paced, b anana plug . 

Above, left, Type 87 4- Q l ; right, Type 87 4-Q 2 ;  below, 
Type 87 4-Q7. 

Type 874-R20. Type 874 - R3 1 .  Type 87 4 - R3 2. 
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Type 87 4-A2 Pol yethylene Cable 
Bulk cable for permanent or semipermanent per 1 00 feet, and at 1 000 M c  about 1 0.5 db per 

in stallations and for making long patch cords. 1 00 feet. Consists of a No. 14 stranded inner 
Characteristic impedance is 50 ohms ± 5 % .  conductor, separated from the two, braided, 
Cable is double-shielded and has good mechan- tinned-copper shields by 0.244" OD Polyethy­
ical flexibility. Nominal capacitance is 32 µµf per lene in sulation , and an outer gray Plastex j acket 
foot. Attenuation at 100 Mc is about 2.6 db 0.365" OD. 

Type 87 4-Z Stand 

Provides firm support for the parts of a wide 
variety of coaxial systems. Consists of a heavy 
bronze base with rubber feet, 22-inch and 8-

I-' � a .. _ 

inch brass rods, and three universal clamps. Will 
not rust or corrode .  The vertical rod can be 
used to hold long tuning stubs. The horizon tal 
rod can be moved longitudinally or in ter­
changed with the vertical rod to provide sup­
port where needed. Two bases can be used with 
one 22-inch rod between them to support a long 
horizontal run of coaxial parts. Clamps will fit a 
range of diameters and will hold between two 
rods of different diameters. Any desired ar­
rangement can be set up quickly. Ba e can be 
screwed down to table top for permanent setup . 

Type 
874-B 
874-C 
874-C8 
874-P 
874-P8 
874-PC 
874-PCB 
874-Q l 
874-Q 2 
874-Q7 

874-A2 

874-R20 
874-R3 1  
874-R3 2  

Basi c Conne ct or • 
Ca ble Conne ctor 
Ca ble Conne ct or 
Pane l C onne ct or 
P ane l Conne ct or 
P anel Conne ct or with Cap 
Pa nel Conne ct or with Co p 
Adapt or t o  Ty pe N . • • 

Adapt or t o  Ge ne ral Radi o Ty pe 274 
Adaptor t o  Ge ne ra l Radi o Ty pe 774 

Polyethy lene Cable 

P at ch Cord • . • • . . . .  
Pat ch Cord . . . . • . . .  
P at ch Cord • . • • . . • . 

Type Code Word Price 
874-Z I St and • • • I COAXHELPER I $12.50 

CRE D IT S 

Development of the TY P E  874 Coaxial Ele­
ments was directed by Eduard Karplus. Elec­
trical and me hanical engineers on the proj ect 
were, respectively, William R. T hurston and 
Harold M .  Wilson. 

Code Word 
COAX B RIDGE 

COAX CA BLER 

COAXCORDE R 

COAX PEGGER 

COAXPUTTE R 

COAXCAPPER 

COAXTOPPE R 

COAXN UTTER 

COAX TIPPE R 

OAX P.A.SSER 

COAXCUTTER 

COAXH.A.TTE R 

COAXFLEXOR 

COAXFITTE R 

Price 
$ 1.50 

2.00 
2.00 
2. 25 
2. 25 
2.75 
2.75 
6. 00 
5. 00 
5. 00 

.50/ f oot 
27. 00/100 feet 

8 . 00 
4.50 
5. 25 

Type 874 Coaxial Connectors are licensed under U. . Pat nt 2 , 1 25,8 1 6. Also patent applied for. 

G E N E R A L  R A D I O  C O M P A N Y  
2 7 5  M A S S A C H U S E T T S  A V E N U E  

C A M B R I D G E  3 9  M A S S A C H U S E T T S 
T E L E P  H 0 N E :  TR  owbridge 6 • 4 4 0 0 

B R A N C H  E N G I N E E R I N G  O F F I C E S 
N E W  Y O R K  6 ,  N E W Y O R I<  

9 0  W E S T  S T R E E T 

T E L . - W D r t h  2 · 5 8 3 1  

L O S  A N G E L E S  3 8 ,  C A L I F O R N I A 

1 0 0 0  N O R T H  S E W A R D  S T R E E T 

T E L . - H D l l y w o o d  9 - 6 2 0 1  

C H I C A G O  5 ,  I L L I N O I S  

9 2 0  S O U T H  M I C H I G A N  A V E N U E 
T E L . - W A b a s h  2 · 3 8 2 0  
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