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U-H-F MEASUREMENTS
WITH THE TYPE 874-LB SLOTTED LINE

® ONE OF THE IMPORTANT BASIC MEASURING INSTRU-
MENTS USED at ultra-high frequencies is the slotted line. With it the
standing-wave pattern of the electrie field in a coaxial transmission line
having a known characteristic impedance can be accurately determined.
From a knowledge of the standing-wave pattern several characteristics
of the circuit connected to the load end of the slotted line can be ob-
tained. For instance, the degree of mismatch between the load and the
transmission line ean be caleulated from the ratio of the amplitude of
the maximum of the wave to the amplitude of the minimum of the
wave, which is called the voltage standing-wave ratio, VSIWK. The
load impedance can be caleulated from the standing-wave ratio and
the position of a minimum point on the line with respect to the load.
The wavelength of the exciting wave can be measured by obtaining
the distance between minima, preferably with a lossless load to obtain

Figure 1. View of equip t for standing-wave and impedance measurements, consist-

ing of Type 874-18 Slotted Line with Type 874-LV Micrometer Vernier, Type 1231-P4

Adjustable Attenuator, Type 1231-B Amplifier with Type 1231-P2 Tuned Circuit, and
Type 874-R32 Patch Cord.
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fhe greatest resolution, as successive
minima or maxima are spaced by one-
half wavelength, The properties outlined
above make the slotted line valuable for
many different types of measurements
on antennas, components, coaxial ele-
ments, and networks.

DESCRIPTION

The Tyee 874-LB Slotted Line' is a
50-ohm, air-dielectric, coaxial transmis-
sion line with a longitudinal slot in the
outer conductor. The inner conduc-
tor is supported, at its ends only, by
two Tyre 874 Connectors, thus mini-
mizing reflections and discontinuities
caused by dielectric supports. An elec-
trostatic pickup probe, mounted on a
sliding carriage, projects through the
slot and samples the electric field
within the line. Coupling between line
and probe is adjustable by changing the
probe penetration, and the maximum
longitudinal travel of the probe is 50
ems., which is one-half wavelength at
300 Me, The position of the probe is in-
dicated on an adjustable centimeter
scale mounted on the line as shown in
Figure 1. The carriage can be moved
along the line by grasping the knob or
the base of the carriage and sliding it, or
by lightly pressing down and turning the
knob. The knob is attached to a pair of
tapered disks which span one of the
reinforcement rods. When the knob is
pushed down, the tapered disks grip the

IThurston, W. R, "'Simple Clomplete Coaxial Measuring
Equipment for the [.'fﬁfll'" Range,'” General Radiv Experi-
meniter, Vol. 24, No, 8, Jannary, 1050,

rod and roll along it when turned, thus
driving the carriage.

Fither a erystal rectifier or a receiver
can be used as a detector of the r-f volt-
age induced in the probe. A built-in crys-
tal mount is incorporated in the carriage,
and a Type 874 Connector is provided
for the receiver. When the crystal is
used as a detector, it is tuned to the op-
erating frequency by a Type 874-D20
Adjustable Stub, which plugs into a con-
nector on the probe carriage. Usually an
amplitude-modulated signal is used with
the erystal detector, and the erystal out-
put is an audio-frequency voltage, which
is fed through a calibrated attenuator
into an amplifier supplied with an in-
dicating meter, such as the Tyee 1231-
P4 Adjustable Attenuator and the Tyri
1231-B Amplifier and Null Detector.
The a-f voltage is very closely propor-
tional to the square of the r-f input
voltage over a wide range of input volt-
age as shown in Figure 3. The charac-
teristics of several detectors are outlined
in Table 1.

PERFORMANCE

Frequency Range

The usable frequency range of the
Type 874-LB Slotted Line is deter-
mined by the type of measurement being
made. For general impedance measure-
ments, the slotted section of the line
must be at least half a wavelength long,
which sets the lower-frequency limit at
300 Me. However, gatisfactory operation
for many applications at somewhat

Figure 2. Top view of siotted line, with Micrometer Vernier and 20-cm. stub.
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TABLE 1. DETECTOR CHARACTERISTICS
Derieror ‘ OBCILLATOR SIGNAL EQUIPMENT ADVANTAGES DisADVANTAGES

Crystal Modulated Audio amplifier* with indicat- | 1. Good sensitivity if audio | 1. Harmonie rejection poor.
(Built in) (Type 1209-A U-H-F Oscil- | ing meter (Type 1231-B Am- amplifier gain adequate. May cause trouble in meas-
lator and Type 1207 Modu- | plifier with Tyee 1231-P2 | 2. Simple, urement of high SWR's. Can
lator, or Tyer 1021-AU U- | Pilter and preferably Tyee | 3. Well shielded. Leakage in be cured by low-pass filter.

H-F Signal Generator can | 1231-P4 Calibrated Attenua- measurement of high SWR's

be used from 250 to 920 | tor). rarely & problem. 2, If sine-wave modulation
Me.) 4. Performance when used used, i'requency modulation
with Tyre 874-F500 and usuull{ produced at upper
Tyee 874-F1000 Low-Pass end of oscillator frequency
Filters satisfactory for most range may cause trouble in
measurements. measurement of very high
5. Covers a very wide fre- SWR's, Square-wave modu-
quency range. lation eliminates difficulty.
Crystal cw Microammeter with sensitiv- | 1. Simple. 1. Insensitive, requires large
(Built in) (Tyer 1209-A U-H-F Oscil- | ity of 50 ua or better. 2. Covers a very wide frequen- oscillator power. Oscillators

Receiver
(Tyre 874-MR
Mixer
Rectifier)

lator or Tyer 1021-AU U-
H-F Signal Generator can
be used from 250 to 920
Me.)

cw
(Tyer 1209-A U-H-F Ostil-
lator or Tyee 1021-AlT U-
H-F Signal Generator can
R; 1\’1.4ed from 250 to 920
(.

oy range.

referred to do not have ade-
quate output even for mod-
erately high SWR meas-
urements.

Type 874-MR Mixer Recti-
fier, Typr 1208-A or 1209-A
Oscillator and either a com-
mu]llf.‘&tl[)llﬁ reLelVe!' oar u:lP l—f
amplifier section of an AN/
APR4 or an AN/APR1 re-
ceiver,

. Good sensitivity.

. Very well shieﬁled against
leakage.

3. Covers a wide frequency

B —

range.
4. Good selectivity.

. Requires several pieces of

e?uipmeut.. However, much
of this is usually available
in the laboratory.

Receiver
(Such as
AN/APR-4,
AN/APR-1,
ete.)

CwW
(Tyee 1209-A U-H-F Oscil-
lator or Type 1021-AU U-

H-F Signal Generator can be |

used from 250 to 920 Mc.)

Receiver.

1. Good sensitivity.

| 2. Good selectivity.

. Some receivers nre not suf-

ficiently well shielded for
use at very high frequen-
cies.

2Thurston, W. R., loe, eit,

IET

IKarplus, E., "Tyre 874-MR Mixer Rectifier,” Ezperimenter, Vol 24, No. 12, May 1850. @
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lower frequencies can be obtained by
adding lengths of Typre 874-130 Air Line
between the load and the slotted line
and moving them to the other end of the
slotted line to make measurements closer
to the load. The lengths should be moverd
ahead of the slotted line rather than
completely removed, as under the former
conditions the generator sees a constant
impedance and, hence, its voltage and
frequeney do not change. The upper fre-
quency limit is set by the frequency at
which the reflections from the connectors
seriously affect the measurements and,
in the extreme, by the cut-off frequency
for the propagation of higherorder modes
along the line. Figure 4 shows the re-
flection from a pair of connectors as a
function of frequeney up to 4500 Mec.
The eut-off frequeney for the first higher
order mode is about 9000 Me.

Constancy of Probe Coupling

No slotted line is perfeet, and slight
imperfections in construetion will show
up as variations in coupling between
line and probe. These variations are
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Figure 4. Standing-wave ratio of Type 874 Coaxial
Connectors as a function of frequency. The values
plotted ore the averages of measurements made on
o group of 3. The i SWR measured
at any point was 0.5 db.

caused mainly by deviations from true
concentricity in the center conductor
and by radial movements of the probe
produced by mechanical imperfections
in the outer surface of the line or the
probe carriage.

One method of checking the variation
in coupling with position is to apply a
1000-¢ycle signal to the slotted line with
its load end open-circuited, remove the
tuning stub, connect the input of an
amplifier to the terminals formerly used
for the tuning stub, and observe the
variation in amplifier output with posi-
tion. A calibration curve of the line can
be made in this manner." Figure 5 shows
the measured voltage standing-wave
pattern along a line at 800 Mc¢ on the
top, the measured 1000-cyele calibration
curve in the middle, and the corrected
voltage standing-wave pattern on the
bottom. The deviation of the points from
a true sine wave in the lower curve is
within the experimental accuracy of the
measurements,

fAlthough some ox

g rimenters on other types of slotted
lines have not foun

o reasonable sgreement between low-
uency and high-frequency ealibrations, the experience
this line has shown the agresment to be good.

{ 3
wit
Figure 3. Rectification characteristics of several typi-
cal crystals, os measured on the Type 1231-P4 Adjust-
able Attenuator with the Type 1231-B Amplifier set ot
maximum sensitivity ond full-scale deflection, The
deviation from the square-low characteristic is less
than 2 db for an input veltage range of 15 db. This
range con be increcsed to about 20 db by using
lower scale deflections on the amplifier output meter.
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As shown in the figure, the maximum points and the position, &, of the mini-
#=  wvariation in probe coupling is three per mum nearest the original minimum. (Do
cent, but this is not necessarily the actual nei neglect to correet for the square-law
uncertainty in the measurements, even characteristic of the crystal, if used.)
if no corrections are used. If the fre- The voltage standing - wave ratio,
queney is high enough so a number of VSWR, is then
maxima and minima ean be measured [
and averages obtained, the actual errors VS WR=J_M',;
may be reduced greatly. For example, znd 3
in Figure 5, a voltage standing-wave ra- Al=|l,— fa|
tio of 1.035 is obtained by taking aver- The impedance is determined from
ages only of the measured curve, which  these data through the use of the Smith
is elose fo the corrected value of 1.043.  Chart® or transmission-line equations.
The increase in the accuracy of the To use the -Smith Chart shown in
averaging process with frequency, owing Figure 6, proceed as follows:
to the greater number of maxima and 1 Pind the point on the resistance
minima involved, makes it possible to  uxis corresponding to the reciprocal of
achieve greater accuracy without apply-  the standing-wave ratio,

ing corrections at moderately high fre- 1 B

quencies than that at low frequencies. VSWR ™ Bl

The accuracy does not increase indef- 2. Divide Al by the wavelength, \, or
2 ’

initely with frequency, however, as the 3 x 101
! y and find the corresponding

7 reflections from the connectors increase ¥ Cegoles
at high frequencies, as shown in Figure 4, poing on one of the scales on the outer
and hecome the predominant source of  gircumference. If the minimum with the
error, line shorted lies on the generator side of

the minimum position with load con-

Impedance Measurement -
A - Lk ’?Mth. gt s ol An Improved Transmission Line Caleulator,
The impedance of a eireuit is measured FLECTRONICS, Vol. 17, No. 1, pp. 130-133, 315-325,

. . . J L 1944,
by first short-circuiting the line at the e

point at which the impedance 18 desired 103 W |
and finding the location, I;, of a minimum (e MEASIRED. BOOMC qu (= I
point on the slotted line. (If the short o | il 2|
circuit cannot be made exactly at the . xR N o] ER
point in question, it should be made as o | \ i g
close as possible to the desired point and / A ./{
the eleetrical distance between the two LU, il
- ., . @ | - - ik
points measured. The position of the =7 == = == =
minimum should then be corrected for = | |ocoe commeerion | | | Vad
the difference.) Next remove the short y "~ /J
~ - . s e —— = r -
cireuit, connect the circuit to be meas- /\J
- vl = = pooad —— T s T
ured, and measure the amplitudes of the = r m,.zm r
minimum, &, and the maximum, £, 5 g g
o o &%ﬂm - n} _/Za\ =4 ==
Figure 5. Correction curve measured at 1000 cycles, o1 F\, T LR k . &
for a Type B74-LB Slotted Line, and its opplication to r
a series of measurements at BOD Mc. e o L T :‘[ = '/
neal— A" e = I (R 1
AT G
Q98 L A ;L
a 6 24 32 0 a8

DISTANCE ALONG LINE IN em
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nected, use the waveLENGgTHs TowArD  Step 2. The coordinates of the point of
GENEraTOR scale. If it lies on the load intersection of the are and line are the -~
gide, use the waveLENGTHS TOWARD normalized components of the imped-
Loan seale. Then draw a line from the ance of the unknown eireuit. Multiply
point on the waveLenaras seale to the these values by 50 to obtain the im-
center of the chart. pedance in ohms.

3. Swing an are around the center of The admittance of the unknown ¢ir-
the chart, passing through the point cuit rather than the impedance can be
found in Step 1 and the line drawn in  obtained in manner similar to that out-

Figure &, Smith Chart with example plotted.

VSWR = 3.33
1

vswr *0-3

A= 45cm
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lined for impedance. Also, corrections
can easily be made for the loss in the
transmission line between the unknown
and the slotted line on the impedance or
admittance. A slide rule version of the
chart” is available which eliminates the
necessity of marking the chart,

If the standing-wave ratio is meas-
ured in db, as it is with the Type 1231-B
Amplifier and the Tyee 1231-P4 Ad-
justable Attenuator, it is more con-
venient to determine the radius of
the are directly from the sTanpING-
wave scale shown below the Smith
Chart,

The transmission-line equation which
can be used for this caleulation and
which is more acceurate, although much
more tedious to use, is

Za1. % 1 JfVSH I‘ij fan #
(VSWR) —j tan ¢

2 Al
where @ 355 radians.

The sign of Al is positive when the
short-cireuit minimum is on the load
side of the load minimum, and vice versa.

High Standing-Wave Ratio Measure-
mentis

When the standing-wave ratio is high,
the determination of the VSWRE by
measurements of the maximum and
minimum voltage amplitudes is difficult
for the following reasons:

1. The large difference in voltage be-
tween the maximum and minimum
points makes the requirements on the
detector linearity severe.

2. The depth of the minimum malkes
it necessary to use a reasonably large
probe penetration in order to obtain
adequate sensitivity. The effective shunt
impedance produced across the line by
the probe decreases as the penetration

SManufactured by the Emeloid Corporation, Arlington,

NOVEMBER, 1950 @

inereases and, since the line impedance
at the maximum voltage point increases
as the standing-wave ratio increases,
errors are likely to be caused by the effect
of the probe impedance on the voltage
maximum. A more accurate method of
measuring standing-wave ratios greater
than 10 is by the width of the minimum
method. In this method, measurements
are made near the minimum voltage
point only. The minimum voltage ampli-
tude is determined, and the distance,
A in centimeters, measured between
points on the line at which the voltage
is the /2 times the minimum voltage.
Then =
e B AL

VbﬂR_wA' [ A
where A ig the wavelength in centimeters
and f the frequency in cyeles of the ex-
citing signal. The expression is actually
an approximation, which is accurate as
long as the standing-wave ratio is large.
At a standing-wave ratio of 10, the error
is one per cent.

With the Tyere 874-LV Micrometer
Vernier Attachment, the width of the
minimum can be determined to an aceu-
racy of approximately -£0.002 centi-
meter.

At very high standing-wave ratios the
losses in the slotted line may have an
appreciable effect on the measurements,
To keep this error as low as possible, the
voltage minimum nearest the load should
be measured. The effect of the loss in the
line on the measurements can be cor-
rected for, if the loss is known. The loss
can be determined by measuring the
standing-wave ratio with the slotted line
terminated in a Tyee 87T4-WO Open-
Circuit Termination, which is shielded
to prevent small radiation losses from
the end. Figure 7 is a curve showing the
measured standing-wave ratio as a func-
tion of frequeney. The eircular points

www.ietlabs.com
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Figure 7. VSWR and oltenuation constant of a Type
874-LB Slotted Line termincted in an open circuit.

are the measured points for the 14, 34,
and 24 wavelength resonances. Figure 7
also shows the attennation constant of
the line ealculated from the measured
SWE. The dotted line indicates the at-
tenuation constant calculated from the
conductivity of the plating on the
inner and outer conductors. These
points are seen to lie close to the
theoretical curve. The use of these data
to correct the measured VSWR is de-
tailed in the instruetion book supplied
with the slotted line.

Harmonics
Another souree of error in the measure-
ment of high standing-wave ratios is the

GENERAL RADIO EXPERIMENTER

presence of harmonics in the generator
output. The minima for harmonics will
not necessarily appear at the same point
along the line or have the same ampli-
tude at the minima as the fundamental
and, hence, a small harmonic component
in the signal from the generator may pro-
duce a harmonie signal many times that
of the fundamental at & minimum point.
Therefore, if the detector will respond
at all to harmonies, difficulty may be en-
countered. Receivers in general have
good harmonie rejection; but the tuned
crystal detector may respond as well to
various harmonies as to the fundamental
because the tuning stub has higher order
resonances. When the erystal detector is
used, and preferably even when a re-
ceiver is used, a good low-pass filter such
as the Typr 874-F500 or F1000 Low-
Pass Filters are required for measure-
ments of high standing-wave ratio to
reduce the harmonies to an insignificant
magnitude,

Frequency Modulation

The presence of appreciable frequency
modulation on the applied signal may
also have a serious effect on the results
when the standing-wave ratio is very
high. The Type 1209 Oscillator and
Tyre 1021-AU or Tyer 1021-AV Signal
Generator are satisfactory for modulated
signal measurements at fifty per cent
modulation up to about 750 Me. At

Figure B. Block diagram of a tronsformer for matching o load to a 50-ohm line.

| sTuB
TYPE
874- D50

TYPE B74-LB
SOURGE |22 OHM LINE 1) oTTED LINE LINE STRETGHER
TYPE  TYPE 874-LA
g74-T  ADJUSTABLE
LINE
sTUB TYPE 1231B
TYPE AMPLIFIER
874-D20
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Figure 9. One method of ting o comp f 1o a slotted line. The eq circuit is shown at the right.

higher frequencies, reasonably large er-
rorg are produced in measurements of
standing-wave ratios of the order of 500
to 1000, At standing-wave ratios below
100, the error is usually negligible.

APPLICATIONS
Matching

The Tyer 874-LB Slotted Line is useful in
matching n load to a line by means of a match-
g transformer as shown in the block dingram
in Figure 8. The adjustment of the two trans-
former elements may be very tedious unless a
systematic procedure is followed. One procedure
which usually gives good results is as follows™:

1. Set the probe in the slotted line to a mini-
mum point and adjust the detector sensitivity
until a reading of about twenty per cent of full
seale is noted on the detector meter.

2. Adjust one element in the transformer and
Jollow the minimum with the probe on the
slotted line. Continue the adjustment until the
minimum reading reaches a maximum value.

3. Then adjust the other element in the trans-
former in the same manner as above.

4. Alternate between the two adjustments
until the minimum reading is roughly maxi-
mized. If the impedance of the generator driving
the line is 50 ohms resistive, the load would he
matehed to the line when the minimum reading
is at its maximum.

5. If the generator is not matched to the line
the actual magnitudes of both the maximum and
minimum voltages on the line, that is, the
VSWER, should be measured and ench of the
transformer elements readjusted in succession
to minimize the ratio of these voltages.

Measurement of Components

The Tyre 874-LB Slotted Line can be used
1o measure the impedance of components of all

i1 there ian lurge mistnnteh between generator and load,
better results can be obtained by inserting o Trre B74-
G 10-db pued between the generator and the line.

Figure 10. Recommended method of connection when
Isoloted components are to be measured.

types. At high frequencies, the measured im-
pedance of any component is greatly affected
by lead length and position, and, for the most
accurate results, measurements should be made
with the component connected in the cirenit in
which it is used. If this cannot he done, meas-
urements should be made under conditions as
closely approximating the operating conditions
as possible. Large errors can be caused by the
reactance of leads used to connect the com-
ponent under test to the end of the slotted line
and, hence, the length of leads not actually n
part of the component under test must be
minimized.

One method of obtaining flexible connecting
leads without introducing large errors is to
make the connecting lead a fexible ecoaxial
cable having the same charncteristic impedance
as the slotted line. The center conductor of the
cable is extended a short distance beyond the
end of the braid to connect to one end of the
unknown, and the braid itself connected to the
other. The actual leads thus are made very
short.

The leads effectively introduce a shunt en-
pacitance across the end of the coaxial cable
and an inductance in series with the unknown
impedance as shown in the approximate equiv-
alent, circuit in Figure 9. The magnitude of the
shunt capacitance is determined by disconnect-
ing the unknown and without disturbing the
position of the leads, measuring the reactance
seen across the end of the cable. For this meas-
urement, as well as for the measurement with
the component connected, a voltage minimum
on the slotted line is first found with the end of
the coaxial cable short ecirenited with ns low

TTED
LINE

=
\npa 8748

BASIC CONMECTOR
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inductance o short us possible, such as a sheet
of thin copper wrapped tightly around the end
of the cable.

The reactance is calculated using the Smith
Chart or transmission-line equations as pre-
viously outlined. The measured impedance of
the unknown can be corrected for the effect of
the shunt capacitance by the following equa-

TR

R.
X '_j_.", 2

Xy o
(-3 ) ( )
where Ry and X are the measured resistance
and reactance and X, is the measured reactance
of the shunt eapacitance. Since Xy is capacitive,
the quantity inserted in the equations will be
negafive.

The reactance of the lead inductance is
measured by disconnecting the unknown and
connecting the ends of the leads to a metal
sheet without disturbing the position of the
leads. The lead reactance, Xz, is subtracted
from the effective reactance, X..

R:= R,
X:-XI—XI.

The simplified method of measuring the lead
capacitance and inductance outlined above
breaks down as the lead inductance and eapaci-
These will be reuoﬂuu«l us the same equations that are
used

to correct for lead capacitance in the Tyre 016-A
Radio-Frequency Bridge.
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Figure 12. Plot of standing-wave ratio of the Type
B74-WM 50-Ohm Termination as o function of
frequency.

tance approach resonance. The eapacitive react-
ance of the leads should be at least five times
the inductive reactance.

Another method of mounting components for
measurement is to connect to the slotted line 1
short, length of air line with its outer conductor
terminated in o metal disk or plate as shown in
Figure 10. In this case, the unknown is con-
nected directly to the end of the inner con-
ductor of the slotted line and to the ground
plate. If the component is connected with the
leads normally used with it, only the terminal
capacitance need be corrected for as indicated
previously. The effect of any additional leads
required can be corrected for.

The results of measurements made on a 10
puf ceramic capacitor with its own leads ap-
proximately 35 of an inch long are shown in
Figure 11, in which the reciprocal of the effec-
tive eapacitance is plotted as a Tunetion of w?.

Figure 11. Plots of measured dissipation factor and reciprocal capacitance of o 10 uuf ceramic copacitor, using
the disk connection shown in Figure 10.
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A straight line having a slope equal to the series
inducetanee should result if hoth the true induc-
tance and capacitance are independent of fre-
quency. The zero-frequency intercept should be
the reciprocal of the low-irequency capacitance,
which was measured at 1000 cyeles and found
10 be 10.6 puf. The reciprocal of the low-fre-
quency capacitance is then 9.5 x 1010 which is
in very good agreement with the intercept.
Resonance for this capacitor is seen to be at
420 Me. The variation in dissipation factor with
frequency is also plotted and seen to rise to

NOVEMBER, 1950 @

infinity at resonance. These values of dissipa-
tion fuctor were correeted for loss in the slotted
line.

Figure 12 shows the measured voltage stand-
ing-wuve ratio of & Type 874-WM Termination
Unit over a frequency range from 300 to 4500
Me. The measurements below 1000 Me are
corrected for the variations in probe coupling
using the 1000-cycle ealibration, and the values
at higher frequencies corrected by averaging.

— R. A. SoDERMAN
W. M. Hacue

RECOMMENDED EQUIPMENT

The equipment necessary to make the
measurements deseribed in the preced-
ing article can be selected from the ex-
tensive line of coaxial elements manufac-

Type Name
B74-A2 Coaxial Cable .
B74-8 Basic Connector .
B74-C Cable Connector .
874-C8 Cable Connector .
B74-D20 | Adjustable Stub .
874-D50 | Adjustable Stub .
B74-LA Adjustable Line
B74-LB Slatted Line
B74-P Panel Connector .
874-Q1 Adaptor to Type N
874-R20 | Patch Cord . .
874-R32 | Patch Cord
B874-T 1 P i VR S Y
874-WM | Matched (50(l) Termination .
874-WN | Short-Circuit Terminatien .
874-WO | Open-Circuit Termination .
874-7 Stand . S e
TOTAL  Type 874-EK Elementary Coaxial Kit .

tured by the General Radio Company, A
recommended group of elements is avail-
able as the Type 874-EK Elementary
Coaxial Kit, and includes the following:

Quantity  Unil Price Price
25 feet | $27.00/100 feet | $ 675
2 1.25 2.50
2 2.00 4.00
2 2.00 4.00
1 10.50 10.50
1 12.00 12.00
1 15.00 15.00
1 220.00 220.00
2 | 2.50 5,00
i 4.50 4.50
2 8.00 16.00
gl 5.75 575
1 7.50 7.50
| 10.50 10,50
1 3.50 3.50
1 2.00 2.00
il 12,50 12.50
$342.00

If very high standing-wave ratios are to be measured, a Typr 874-LV Micrometer
Vernier Attachment should also be purchased as well as a harmonie filter.

Type
B74-LV | Micr Vernier Attach
874-F1000 | Low-Pass Filter
874-F500 Low-Pass Filter

Price

$ 20.00
R R G s AN ) sty 22.50

Power sources and detector equipment listed in Table 1, page 3, are available

45 follows:
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1 Power Sources

Type Price
1209-A I.ln[l U:dllnlor. 250 to 920 | T e s S R e AN A P b s LY
1207-A Unit Oscillator (mudululnr) J B Oy AR R R L 73.00
1207-P2 Tuning Unit . . . T N L B N I - s A okl 17.50
1205-A Unit Power Supply L R e T i o e Rl s okl o o ‘ 70.00
874-R20 Palch Cord . =2 W e 8.00

$403.50
I1 or

'f'ype Price

1021-AU U-H-F | Signal Generator, 25016 920Me . . . . . . . . . . . . . .|s$e1500
Detectors
[ — For use with erystal rectifier in slotted line:

T ype Price
1231-3 R e e T - ™ AP CPU PN SR 5. -1 ¥ )
1231-P2 ERmE IR oo Heh b i e R e e W W (G h a e 25.00
1231-P4 Adiustable Afnbdiol: < < S e D RE LT R ST DTS e ST R e 52.00

o $327.00
Il — For use with communications-type receiver:

T'ype Price
874-MR T L N LU o gU QI WAL NN R ST Y L v | s 35.00
1209-A Uit Dol 1 0 o v K T o e e L S S e O
1205-A AP o SaPEINOE & i e s W e P S Wi g ] fs e 70.00

$340.00

Nore: If desived, the Tver 1208-A Unit Oscillator can be used instead of the Tyer 1209-A, and
the second harmonic used to cover the frequencies above 500 Me. The price of the Tyre 1208-A
Unit Oscillator is $190.00, making the total price of oscillator, mixer, and power supply $295.00.

HE General Radio EXPERIMENTER is mailed without charge each
month to engineers, scientists, technicians, and others interested
in communication-frequency measurement and controel problems.
When sending requests for subscriptions and address-change notices.
please supply the following information: name, company address, type
of business company is engaged in, and title or position of individual.

GENERAL RADIO COMPANY

275 MASSACHUSETTS AVENUE
CAMBRIDGE 39 MASSACHUSETTS
TELEPHONE: TRowbridge 6-4400

BRANCH ENGINEERING OFFICES

NEW YORK & NEW YORK LOS ANGELES 38, CALIFORNIA CHICAGO 5, ILLINOIS
80 WEST STREET 1000 NORTH SEWARD STREET 820 SOUTH MICHIGAN AVENUE
TEL.—WOrth 2-5837 TEL.—HOllywood 9-5201 TEL.—WAbash 2-3820
eRiNTE,
us b
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