
A NEW SYSTEM FOR 
AUTOMATIC DATA DISPLAY 

Today's shortage of new engineers 

points up the increa ing importance of 

more efficient use of our available en

gineering man-hours. Just as improve

ments in tooling have extend d the pro

ductivity of the factory worker, o will 

improvement in the tool of the re earch 

worker nable him to do more work in 

le s time. Automation in production 
has it counterpart in new techniques 

for automatic data presentation de

signed to save time for the engineer and 

to augment hi productivity. 

One of the simplest and mo t useful 

improvements in mea uring techniques 

is the replacement of point-by-p9int 

F igure 1. View of the n ew 
General Radio Sweep Drive 
and A mplit u d e- R egulating 
Power Su pply set up to 
sweep a Type 1209-B Un it 

Oscil l ator. 

See also ''Automati c Sweep 
Drive for the Slotted Line," 

page 1 0. 

mea uremen s by data di played as 

continuou func ion of the independent 

variabl . Very commonly, the inde

pend nt variabl is frequency, and 

sweep oscillators to erve as ffenerators 

for the. e mea urement are comincr into 

wide pread u e. The e sweep techniques 

are helping the d vel opme nt engineer 

to implify measurements, are uggest

ing new solution to compli ated prob

lems, and are speeding up adju tment 

and te ·ting of component and circuits 

in production . Sweep o cillators for 

these uses change frequenc as a func

tion of time and provide a voltage that 

is a known function of that frequency 
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to s rve as a horizontal deflection 

voltag for ft graphic recorder or cath
ode-ray o cillo ope. 

Electronic or mechani al weep oscil

lator c�vering various frequen y ranges 

are available on the market. To avoid 

flicker when u ed with R display, 

they employ re la ti veJy fast repetition 

rates, usually related to the power-line 

frequency. The frequency of the lec

tronic type is varied by a voltao-e- ensi-
. 0 

trv lement in he frequen y-determin-

ing circuit. In mechanical type the 
f�equency i similarly varied by a 

d1 pl::"cement-sensi ive element. Large 

fractional variation in frequency i 
difficul to obtain with either of he e 

ystem · .  Although the elec ronic type 

are qui t and in en itive to hock and 
vibration, they ar limited in weep 

range and ar not suitable for high fr -

quenci s.. l\llechani al types, on the 
other hand can be made to cover all 
fr quencie , although he typ s using 
small vibrator-driven circuit elements 

u ually suffer from similarly restricted 

weep ranges. t audio frequencies, 

where very wide range must be con

sider d, low mechanical dial drive are 

sometim used in connection with syn

chronized recorders. A speed of 3 
decades in 2 Y2 minutes i common. 

General Radio's previously ann unced 

synchronous dial drives1 are suitable for 

this service and provide peeds as fa t 
as 6 % seconds per octave to permit 

oscillo cope displays of data at audio 

frequenci 

At high frequencies, where the re

quired sweep rang is u ually smaller, 

speeds hould be high enough to give a 
continuous tra e on an os illoscope with 
a long-persistence s reen, but not so 

high that extraneous transient effects 

occur when the performance of a high-Q 

circuit i being observed. 

Intermediate between the speeds of 

30 or 60 cycles per econd, which do not 

produ e fli ker on a 'scope, and the 

lower speed of the audio recorder are ' 
he peeds around 1 cy le per second 

which are fast enough to produce � 
satisfa tory trac on a cathode-ray tube 

1 Littlejohn. H. C., " tlotor Drives for Precision Dials 
and Beat-Frequeney Oscillators" General Rad-io EY-
PERIJIIE TER, Vol. XXIX, N�. 6 ovember 19S4 
pp. 1-3. 

. • 

F i gure 2. Front p an e l  
view of the Type 
1750- A Swe e p  Drive , 
sh owin g the SWEEP 

FREQ UENCY, SWEEP 
A R C, an d P O SITI O N  

c on trol s. 
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with a long-persistence screen and to 
permit observation of pattern changes 
without exces ive delay. Mo t conven
tional oscillator dia] s can be turned 
back and forth at these spe ds without 
damage to the oscillator. The new 
General Radio Sweep Drive shown in 
Figure 1 is designed to perform this 
function. 

The new drive is unique because it 
adapts manually operated e quipment 
to automatic sweep applications . t can 
be attached to the tuning knob of any 
oscillator to operate a an artificial 

hand , turning the oscillator dial back 
and forth ov r th desired frequency 
range and supplying a horizontal sweep

ing voltage proportional to shaft 
angle. 

A very important requirement of any 
sweep generator is hat the output 
voltage be consta nt with frequency, 
since any variation shows up as a part 
of the di played urve. The problem of 
maintaining an adequate degree of fiat
ne s of output increa e with the range 
to be covered, and, for wide sw ep 
ranges, output regulation i u ually 
necessary. General Radio Unit Oscilla
tor cov r very wid frequ n y rang s 
and are therefore p arti ularly suitable 
for use with the Sweep Drive. Since they 
use separate power upplie , they are 

asily adaptabl to utput regulation. 
The new TYPE 1263-A Amplitude
Regulating Power Supply is designed 

A P R I L ,  1955 

primarily for use with these oscillators 
to maintain constant output. 

TYPE 1750-A SWEEP DRIVE 

The n w sweep drive shown in Figure 
2 can be attached to haft , knobs or 
dials to drive them in reciprocating 
motion at peed betw en 0.5 and 5 

cycles per second. Two independent 
control are provided to adju t th 
sweep arc and the center po ition of th 
sw ep · hile the driv haft is in motion. 

The sweep arc i adjustable b tween 
30 and 300 degree and the po ition 
control ha a range of n:in full turn of 

th driv haft b tween adjustabl 
stops. 

The height of the dri haft is ad-
ju tabl fron� 2 72 o 4Ys in he above 
th bench. Th drive shaf can b 
c upled dir ctly to haft \vho di
am t rs are 3-i inch and % in h, and a 
univer al clutch i provided for attach
ment o knobs and dials up to 4 inch 
in diameter. 

M ech anical System 

The diagram of Figure 3 show the 
operation of the drive. The weep Drive 
is power d by a 5000-rpm universal 
motor, operat d wi h fixed field up
ply and adjustable armature upply, 
(SWEEP FREQUENCY control) a in 
the Gen ral Radio Type 1701-AU 

V ariac® Spe d Con rol. A crank i 
driven through two belt o pro ide 

BLANKING SWITCH 

Fi gure 3. El ementary 
m ech a nica l d ia gram 
of the S w eep D ri ve. 

MOTOR 
CONTROL 

SW££PARC +· 
AOJ. 

TWO 8£LT ORIVE 
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F i gure 4. Vi ew from front w i t h  p an el rem oved . 
Th e p ot ent i om eter t h at suppli es t h e  h or i zontal 
sw eep volt age can be seen in t h e  u pp er l eft-

hand cor n er .  

Fi gure 6 .  Mul t ipl e e x  p o  sure vi e w s  sh ow i n g  t h e  
act i on of t h e  sl i d i n g  rack. Th e up per view sh ows 
t h e  d ri vi n g  m ech an i s m  at rest in th e cen ter of its 
stroke, an d the ran ge over w h ich t h e  rack can be 
ad justed by m ean s of t he p osit i on contr ol. Th e 
center vi ew sh ows t h e  d r i ve i n  m ot i on at m axi 
m u m  sweep arc, an d t h e  l o w er vi ew si m i l arly 

sh ows th e operat i on at m i n i m um arc. 

F igure 5. Rear view with cover r e m oved , sh owi n g  
m otor , m otor control circuits, d r i vi n g  crank, and 

adjust able rack. 

th(' nece ary pe cl reduction. Operat d 

from. the crank through a connecting 

rod is a rack adjustabl in position by 

the S\iVEEP ARC control. At the 

opposite end of th adju tabl rack is a 
C'cond connc ting rod which op rat s 

throuo-h a cliff r ntial (the POSITION 
control ) o turn the output shaft. 

Figure 4 shO\\', the motor shaft , pul
leys, and belts through ""hi h the speed 

reduction i obtain d. In Figure 5, a 

vie w fr01n th r ar of the a sen1bly the 

n1otor 1nain driving crank , and l iding 

rack are vi ible. Figure 6, a eric of 

n1ultiple xpo ure photograph , how 

the liding rack in different po itions 

and illustrates how the sweep arc is 

hang d by adjustment of the point at 

which the rack pivots. At the left i · the 
differential. In Figure 7, are hown the 
output coupling ·haft , with it t' o 
fl xible coupl ing , and details of the 

univ rsal clutch. 

Operating Limits 

To pr vent damage to the driven 
OEcillator and to the ·weep driv itself, 

sp eel mu t be kept at afe valu . The 

forces acting on the driven device in

cr ase with th moment of inertia of the 

4 
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moving parts and with their angular 

acceleration. The accelerating fore in

crease 1000 :1 ,,·hen the control are 

changed from 30° and 0.5 cycle per 
second o 300° and 5 cycles per ond. 

In any pecific applicat ion the sweep 
arc 1 determined b the requirernent 

of th measurement to be made. The 

highe pe d hould b u�ed only \:\°i th 

sm.all-angl "eep , wi h th sp d b -

ing decreased correspondingly as the 

arc increases. 

In reciprocating motion, fore- vary 

hannonically and r ver e gradually two 

times each cycle. In practic e  mall 
clearances bet'iYeen the shaft and bear

ing. pr vent a gradual reversal. Thi 

mall play, which can never b lim

inat d is the cau e of backlash in 

n1annal op ration and of pounding in 

the n1otor drive. The rated maxi1nun1 

torque of the drive haft i 24 oun e

inche . No definite limit can be speci

fied for the ace 1 rating fore s. Th ir 

eff ct can be estimated by the amoun 

of pounding they cause. As a protection 

of the driven devic , exce sive fore 

(about five time rated torque) "·ill 

caus slipping m the PO ITION 

control. 

For additional prot ction, a built-in 

limit ·"·itch disconn ct and brake he 

motor wh n the pres t limits of haft 

travel are accidentally exceeded. Th 

wo limits can be s-t apart by nine full 

turn. of the output haft, "·hich i useful 

APRIL., 1955 

Figure 7. View of the coupling attachments fur
nished with the Sweep Drive. At left is the coupling 
shaft, to which has been attached the universal 
clutch. The other views show the clutch and the 

clutch attached to a knob. 

when the drive is coupled o the slow-

1notion drive haft of an o cillator. 

Use With Unit Oscillators 

Cunent models of GcnC'ral Radio 

m 0 cillator can all b u ed with 

he Sweep Driv . The e os illator are: 

Type No. Frequency Range 
1211-A 0.5 to 5 Mc and 5 l\/Ic to 50 Mc 

1215-B 50-250 Mc 

1209-B 250-920 Mc 

120 -B 65-500 l\!Ic 

1218-A 900-2000 Mc 

The last two model TYPE 1208-B and 

121 -A have sliding contacts in the 

tuned circuit and while not recon1-

mended for high- peed weeping over 

long period , they are sati factory for 
use at low speeds with the weep Drive. 

Th TYPE 1208-B however, annot be 

Figure 8. Oscillograms of typical amplitude-frequency characteristics as displayed by the Sweep Drive. 
Left, Characteristic of a Type 874-FR Rejection Filter tuned to 76 Mc; sweep range is 48 to 260 Mc. 
Center, characteristic of same filter for the 250- to 900Mc range. Right, characteristic of a television 
front-end tuner set to channel 7; sweep range i.s 160 to 200 Mc. Vertical scale is square. law Fo-r all of 

these oscillograms. 
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regulated by th Amplitude-Regulating 
Pow r Supply. 

Th older models, th TYPES 1208-A, 
1209-A and 1215-A ' ere originally d -
sign d for manual operation only and 
therefore should be u ed only at slow 

p eds. 

Use With Other Oscillators 

When the Sweep Drive is u ed with 

oscillator of o h r manufac ure, or with 
oth r Gen ral Radio o cillator the 

same precautions hould be taken. Sweep 
arc should b h 1d within afe limits, 
and peed should b adju ted to con
form o the mechanical limitations of 
the o cilla tor. 

Calibration 

The horizontal d fl ction voltag for 
th o cillo op i obtain from a po

ten ion1eter, driven by a fix d crank, 
which can be seen in Figur 4. This 
vol tag i proportional to th angle 
through which the o cillator shaft is 
turn d. 0 wing to the g ometry of the 

variou · linkag invol d, the rela ion 
is clo ely linear in one direction but 

do no repeat on the r turn race. A 
blankin · contact i provided to sup

pre th r turn trace and to replac it 
by a z ro referenc axis. 

Th frequency di tribution on the 
o cillo cope creen r p at th frequ ncy 
distribution of the w pt o cillator, but 
the actual fr qu nci corr ponding 
to ordinate line on the er en depend 
upon the ttinu of the ar and po ition 

control . Accura ies comparable to the 

calibration accuracy of the swept o cil
lator are readily ob aincd by ransfer

ring th o cillator calibration to the 
scr en. To facilitate this tran fer, the 

end of the motor haft has been ex
tended hrough the pan I of the we p 
driv . With power on, and with the 
speed control at zero, an oscillator cou-

pied to the output shaft can be set 

manually to a de ired frequen y by ro
tation of the motor shaft. The pot on 
the o illo ope indicat the ordinat 
at which thi frequency appear . 

Applications 

The :flexibility of hi n w sweep drive, 
the fact that it can be u d with man

ual-drive o cillators, and the conse

quent wide sweep ranges that can be 
obtained open up many new appli a
tions for sweep techniques. While the 
obvious use are those involving the 
sweeping of an o cillator to display 

amplitude-frequency haracteri. tics, the 
drive is not limited to th se. It can be 
u ed in the display of any electrical 

quantity a a function of haft angle or 
of any other quantity, me hani al, for 

instanc , that can be converted to an 
electrical voltage. 

- ED ARD ICARPL us 

TYPE 1263-A AMPLITUDE

REGULA TING POWER SUPPLY 

In sweep techniqu , i i essential 

that the amplitude of the applied ignal 
remain constant a a fun ti on of fre
quency. Since Gen ral Radio Unit 0 -

cillator , like most high-frequency o cil
lators do not meet his condition wh n 

operated from a power supply with 
fixed-plate voltage, the Amplitude-Reg
ulating Power upply ha been designed 
to maintain constant o cillator output. 

The Type 1263-A Amplitude-Regu

lating Power Supply compar s the d-c 
potential develop d by the o cilia tor 
output rectifier with a d-c reference po
tential and applies a correction to the 
oscillator plate supply to minimize the 
difference. A maximum of 300 volts at 
30 milliamperes i available for the os
cillator plate. The d-c reference poten-

• 

• 

www.americanradiohistory.com

www.americanradiohistory.com


7 

tial is adjustable from zero to 2.5 volts, 
which corresponds to an r-f output of 

zero to 2 volts with the Type 874-VR 

Voltmeter Rectifier. With an oscillator 
capable of producing at least 2 volts 
output with a 300-volt, 30-milliampere 

plate supply at all frequencies within 

its range, this power supply will main

tain any preset level within 2 per cent 
over the entire frequency range. 

Speed of Response 

In sweep applications, rapid varia

tions of the oscillator output are likely 
to occur, particularly in the u-h-f range. 

The Type 1263 Amplitude- egulating 
Power Supply will change the plate cur

rent supplied at a rate of 3 milliamperes 
per millisecond or faster. For an o cil

lator r quiring 30 milliamperes at 300 

volts, this corresponds to a change of 30 

volts per millisecond. Such an oscillator 

must not be swept at a speed that re
quires a rate of plate-supply variation 
exceeding this value. General Radio 

Unit Oscillators can be swept through 
their entire ranges in a sinusoidal man

ner at rat s up to one cycle per second. 

With the Type 1750-A weep Drive, 
the maximum speed recommended for 

mechanical reasons is, incident lly, also 
one ycle per se ond for full-range 

sweeping. Fractional parts of the oscil

lator ranges can, of course, be swept at 
correspondingly more rapid rates. 

Blanking 

Phone-tip jacks on the panel permit 

connection to be made to an external 
contactor to cut off the oscillator plate 
supply. This conne tion is u eful for 
blanking the oscillator output in weep 

applications to eliminate the return 
sweep and to provide a reference base 
line on the cathode-ray oscillo cope. The 

F ig ur e  9. Pa n el view of the T y p e  1263 - A  A m p li
tu d e-R eg u l a tin g  Po w er S u p p l y .  

A P R I L , 195 5  

Type 1750-A Sweep Drive is provided 

with a blanking contactor. 

Calibration 

An internal d-c vacuum-tube volt
meter, calibrated in terms of r-f output 
voltage, indicates the voltage at the out

put r tifier. The me er seal i quasi

logarithmic and cover an output volt

age range of 0.1 to 2. An int rnal cali
bration mean p rmi ts the meter to be 

standardized with a parti ular output 
rectifier. The alibration and zero ad

justments are convenient, thumb-set 
controls on the panel of the instrument. 

Circuit 

The elementary schematic diagram 
(Figure 10) illustrates the principle of 
operation of th Type 1263- Ampli

tude-Regulating Power Supply. The 

output rectifier develop a n gative d-c 
potential proportional to he r-f ampli

tude at the o cillator output. Thi po
tential is applied to the voltmeter am
plifier and to one grid of the first dif-
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f r n amplifier. A negative adjustable 

ref r nee po ential is appli d to he 

other grid of the first differ nee ampli

:fi r. An i1 er a in th l eo·a ive poten

tial wi h r p c to th reference poten

tial is amplified by the two difference 

amplifi r and app ars a a negative

going po en ial at th output amplifi r 

grid. Thi redu s the pla e current 
supply o th o cillator. Conver ely a 

d rea in o itput produc an in r a e 

in plate current upplied. A lo ed-cir

cuit feed-back t m i th r by estab

lished which holds he ou put lo ly 

to a pre et level. 

The mpli ude-Recrulating Power 

upply al furni he P°'Yer for the 

plate and cathode h ater of the oscilla

tor. Dir ct curren i u d for the 

h ater upply, in order to minimize fr -

quency modulation from hum. The 

Type 1 203-... Amplitude-Regulating 

Power Supply is d ign d primarily for 

u e with G n ral Radio Unit 0 illa

tor _ th r o illator can be operated 

from this ins rumen if their power re

quirements are within the allowabl 

range and if a d- onne tion an be 

made to the cathode circuit for applying 

plate curr nt control. The following 

os illators are suitable for use with this 

power supply: 

Type No. 
1211-A 

1215-B 

1209-B 

1 218-A 

Frequency Range 
0.5-5 and 5-50 lVIc 

so-2-0 Mc 

250-920 lVIc 
900-2000 Mc 

Th arli r "A" models of the TYPE. 

1 215 and 1209 o illator will operate 

torily wi h the Ampli ud -Regu

lating Po\ver upply if the modulation 

phone plug provided i · remov d or 

adapted to onnect to the screw-type 

F i gure 1 1. O utput a m plit u d e  c haracterist i c  a s  a functi o n  o f  fre q u e nc y  for the T y p e  1209-B Unit O s
c i l l a to r  (250-920 Mc ), u nr e gula te d  (le ft), a nd (ri ght) w he n  o perated fro m  t h e  Am p l i t u d e -Re gu l a t i ng 

Po w e r  Su p p ly. 
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terminals provid d on these instru

ments. The TYPES 1208-A and 1208-B, 
however, cannot be used with thi 

power supply. 

The General Radio TYPE 874-VR 

Voltmeter Rectifier is the recom-

AP R I L ,  195 5 

m nded output re tifi r. It is equipp d 

to plug dire ly into the output C'on

ne tor of General Radio nit 0 illa

tor and provide a matched sourc for 

50-ohm oaxial cable. 

- vv. F. BYERs 

SPECIFICATIONS 

Type 1750-A Sweep Drive 

R eci pro cating O u t p ut Sh a ft 

Center Position: Adjustable within 9 turns. 
Sweep Arc: Adjustable 30-300 degrees. 
'Torque: Rated max. 24-ounce inches. 
Sweep Speed: Adju table 0.5-5 c les p r 

second. Moment of inertia limits the speed 
at which a load can be driven. 

Height of Shaft: Adjus able from 2 ,72-4.Ys 
inches ov r bench. 

Flexible Coupling: 5� inches long. 
Provision for Coupling: Shaft diameters, 

� and % inche ; knobs and dials, 1 to 4 
inche . 

Limit Switch : One limit fix d, se ond limit 
adju table within 9 turn . 
S w e ep Vo lta ge: 2.5 volts peak to peak, un
grounded. 
Blanki n g: Shorting contact clo d during clock
wi e rotation of driv n haft, ungrounded. 
Input P o w e r :  115 volt , 50-60 cy les, 60 watt . 
Di m e nsi o ns: 17 ,72" wide 9" h igh 311" deep. 
We ig ht :  22Y2 pounds. 

Type 1263-A Amplitude-Regulating Power Supply 

G e nera l :  For use with an os ·illator whose out
put can be controlled by varying plate voltage 
appli d. D-C onn c ion to oscillator cathode 
must l e available for applying modulation. 
Pl ate Su p p l y :  0-250 volt at 25 milliamp r s 

with 105 to 125 lin volt (or 210 to 250), a 
r quired to maintain pr et output level. Up 
to 300 volt at 30 milliamperes is available 
above 115-volt line (or 230). 
H e ater Su p p l y :  6 volts d · at 0.5 amperes at 
115/230 volt line (5.4 volts at 0.7 ampe1·e). 
R -F O ut p ut R eg u la ti o n :  An output control I r
mits th 1· gulating lev l to be t from .2 
to 2 volts. The output of an o illator that i 
capable of delivering a minimum of 2 volt 
into 50 ohm ithin s ated plate supply Limita-
tion will be r gulated within = 2 per c nt of th 
pr set level over its frequen y range. utpu 
change wi h rated lin -voltag variation i le 
than 20 millivolts. 
R espo nse Ti m e: Plate voltage i changed a a 
rate of :30 volt per milli cond. 
O utput M e t e r :  An internal d-c vacuum-tub 
volt-meter is provided, which is calibrated in 
term of the r-f voltag at the external outpu 
rectifier. An int rnal calibration m an i pro
vided for standardization of thi meter with 
the re tifi r. 
P o w er Inp ut :  55 watts maximum at 115/230 
volts, 50-60 cycl s. 

Bl a nki ng : Phone-tip ja ks are provided to 
which onn tion to a ontactor in the TYPE 
1750-A Sweep Drive can b made for cutting 
off the oscillator plate supply. This conn tion 
i us ful for blanking th o cillator output, to 

limina the r turn w p and to I rovide a 
reference bas line on the R di play. 

T er m i na l s: A Jon s-t;-.·p socket is provided for 
direct plug conn ction to eneral Radio Unit 
0 cillator . d ta habl cable terminat in in 
a phone plug i. provid cl for onnection to the 
modulation jack on a Uni Oscillator. Binding 
po ts provide connection for external ou put 
r tifi r and provide monitoring point fot• 
eh eking the d. nami · regulation , in w ep 
application , bv rn an of a RO. 
Vacu u m  Tu bes: The fo11owing tub s ar up-
pli d: 3 12 _T7; 1 6 -GT: 1 OA2; 1 6X-I-. 

Accessor ies Su p p l i ed :  Pow r cord , abl for 
conn ting to modulation jacl on unit o cilla
tor , m ultipoint conn ctor plug, pare fu e . 

Oth er Accesso r i es R eq u ir e d :  TYPE 74-VR Volt
meter Rectifier, TYPE 274-XF Patch Cord and 
TYPE 7-!-Q6 Adaptor for connecting ou put 
rectifier. 
Di m e n si o n s: Pan l (height.) 1: 14 x (width) 
8� inches; depth behind panel 7311 inches. 
N et Wei g ht :  1 Yz pounds. 

Type 874-VR Voltmeter Rectifier 

Ma ximu m Vo lta ge :  2 volts. 

R e so na nt F re q u e ncy: Approximately 3800 Mc. 

By-P oss Ca p a c i t a nc e :  App roximately 300 µµ.f; 

hunt capacitanc of cry tal appro�'imately 1 
µµf .  
Di me n si o ns: 3 %  x 2,Y2 in h s. 
N e t  We ig h t: 5 ounces. 
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PRICES 

SWEEP DRIVE SYSTEM 

Type Code Word Price 

Sweep Drive * STUDY 1750- A 
1263- A 
874-VR 
274--NF 
874-Q6 

A mplitu d e- Reg u la ti ng Po wer Sup p ly 
Vo ltmeter Rectifi er t 

SALON 
STANPARGAG 
STA PARGAG 
COA CLO ER 

$400.00 
250.00 

30.00 
2.00 
2.25 

Pa tch Cord 
A d a ptor t 

*Patent pplied for. 
t U.S. Patents 2,125,816 and 2,518,457 

Type 

UNIT OSCILL A TORS 

Frequency Range Code Word Price 

12 1 1- A 
12 15-B 
1209-8 
12 18- A 

0.5 to 5 M c  
50 t o  250 M c  
250 to 920 Mc 
900 to 2000 M c  

U.S. Patents 2,125,816 and 2,548,457. 

ATLAS 
ADOPT 
AMISS 
CARRY 

$295.00 
190.00 
235.00 
465.00 

AUTOMATIC SWEEP DRIVE FOR 
THE SLOTTED LINE 

An important branch of high-fre

quency measurements •-vhere automatic 

operation will be welcomed is in slotted

line measurements of standing-wave 

ratio and impedance. This method of 

measurement has the important ad

vantage of accuracy, but a serious dis

advantage i s  the time consumed in 

making the measurements by manual 

l . � 

operation. The probe carriage must 
be moved to locate a voltage minimum, 

whose position and magnitude are then 

recorded. :Next, the position and magni

tude of the voltage maximum must be 
located and recorded. From these data, 
the impedance can be calculated. Even 

when only the magnitudes are wanted, 

as in the measurement of VSWR, a 

t� 

fig ure 1. View of th e Ty p e  87 4-
LB A Slo tted L i ne with th e Typ e  874-
MD Slotted -line Motor Drive in
sta lled . Th e circuits for motor con
tro l, rela y s, and sweep a r e  h o u sed 
in the ca binet. The micro switch es for 
r eversing the d irection of travel ca n 
be seen a tta ch ed to th e front sup -

po rting rod. 
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new voltage maximum and a new mini
mum must be found for each measure
ment. n the adjustment of a matching 
transformer, for in tance, this procedure 
must be followed for each change in 
setting of any element in the trans
former. 

The new General Radio TYPE 87 4-

LBA Slotted Line1 and the TYPE 87 4-

l\1D Slotted-Line Motor Drive brings 
to these measurements the same p ed 
and accuracy of automatic data presen
tation that is obtainable for amplitude

vs-frequency measurements with the 
equipment de cribed in the previous 
article. The motor drive provides an 
automatic cyclic sweep of the probe 
carriage along the line, a well as a 
lin ar horizontal sweep voltage, so that 
the tanding-wave pattern can be di -
played on a cathod -ray o cillos ope. 

This automatic display of the stand
ing-wave pattern, gr atly peed up the 
proce of measurement, becau e the 
VSWR and the po ition of the voltage 
minimum can both be read directly 
from the oscilloscop s reen. Thu , the 
accuracy of the slotted-line method of 
mea urement can be utiliz d in produc
tion-line tests and adjustmentsJ where 
a numb r of similar unit are to be 
adjusted for identical performance. The 
motor drive is qually u eful in the 
laboratory, where the time required 
for measurements and adjus m nts on 
equipment under development can be 
shortened many-fold, becau e the ef
fects of circuit changes and adjustments 
are shown imm diately on th o cil-
1 c p . Even when the probl m i 
the adjustment of V WR of an antenna 
or other network at a singl frequ ncy, 
substantial savings in time are rea
lized. 

i Soderinan, R. A., "Impro,·ed lotted Line", General 
Radio Experimenter, Vol. XX! , No. 7, December, 1954. 

A PRIL, 1 9 5 5  

The motor-drive attachment consists 
of the following items: 
1. A l/50th hp. d-c motor, which is 
mounted on a bra ket at the right-hand 
end of the slotted liI e. 
2. A Variac® peed Control. 
3. A pull y that mounts on the drive 
shaft of the slotted line. 
4. A V-belt for coupling the motor to 
th drive haft. 
5. Two microswi hes, mounted on 
mova le bracke , which lamp on one 
of the supporting rods of the slotted 
liI e. These determine the travel of the 
carnage. 
6. A linear potentiometer, wound on a 
rod with a liding con act lemen that 
attach to the carriage. This poten io
met r atta he to the rear supporting 
rod of the slotted line and provide the 
horizontal- w p voltage for the os illo
scope. 

Th motor-control ·ircuits the relay 
and relay rectifiers and the sweep 
circuit are all housed in the motor
control unit hown in Figure 1. The 
motor micro wit h , and weep po
ten tiomet r are connected o th. con
trol unit by m an f cabl s, which 
terminate in multipoin connector . The 
entire unit can b a embled and in
stalled on any TYPE 874-LBA lotted 
Line in 1 ss than 5 minutes. 

M otor Drive Unit 

The details of the drive can be seen 
in Figure 1. The motor is mounted on a 
bracket at the right-hand end of the 
line and drive the probe arriage 
through a V-belt and pulley. The pulley 
has two grooves; one of large diam ter 
as shown in Figure 1, for the high speeds 
used in o cilloscope pre entation, and 
another, of small diameter, for the very 

low swe ps that are needed when a 
meter-type standing-wave indicator is 
to be used. The pulley is equipped 
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with a knob,  so that manual operation 
is also po i ble. 

Speed Contro l 

Power is supplied to the motor 
th rough a Variac peed Control similar 

to the General R adio TYPE 170 1 -A I{. 
Field voltage is fixed while armatu re 

vol tage j u pplied from a \ ar]ac and 

is c ontrolled by a knob on the front 
pane l .  With the high-speed pulley, 
maximum speed rang from one sweep 

per second for the entire 47 centimeters 
of line to 5 sweeps per second for very 
short weeps. On the low-speed pulley, 

on sweep in n ot less than 20 seconds 
for the whole line can be obtained. 

Reversing Mechanism 

The motor-drive u n i t  is desi gned to 
cycle the probe carriage automatically 
between two positions on the line. The 

reversing mechanism is a latching relay 
whose coil are alternately en rgized 

by two m i c roswit h es,  one for each end 
of the sweep ra1 ge. The e are mounted 

on moveable brac kets, which clamp on 

on of the upporting rod of the slotted 
line.  A foot on th ba e of the carriage 

ca ting strik s rol ler on a spring, 

accuati ng the microswitch and reversi ng 

the p o larity of the applied armature 
voltag . The motor rever es very rap
idly, a h own by the oscilloscope pic
ture of the speed hara teristic of the 
carriage i n  Figure 2 .  The use of a 

latching relay rather than a single relay 

T 
20 CM 

J_ 
'\ (\ I 

I \ 
\ I \ I 
\/ \./ 

or a tepping relay prevents improper 
rever al caused by double action of a 
micro wit h .  The relay are operated 
on de to avoid the malfu nctioning that 

may o cur at h i gh speeds when ac is 

used . 
T he m icroswitch brac kets can be 

u nlocked by means of wing nuts an d 
slid to any desired position on the 

line, and thus, by proper p ositioning 

of th brackets, any parti cu lar part of 

the tanding-wave patter n  can be swept 
over. These adj ustments can be made 
while the carriage i i n  motion. The 
minimum carriage travel at low speeds, 
when the two microswit h b rac kets are 
as close as p ossibl  , is 1 c m ,  and the 
maximum travel a low speeds is -:1:7 c m .  

H o ri%ontal Sweep Vo ltage Output 

The horiz ontal d e fl ection of the o cil

loscope is proportional to the position 
of the carriage on the line. The voltage 

required to d rive the h orizontal deflec-
ion amplifier is d rive from a linear 

voltage divider wou nd on a rod and a 
slidi ng contact e lem nt moun ted on 
the bac k of t he carriage . The rod is 

m ounted above the rear supporting rod 

of the slo ted l i ne by means of two 
clamps. The two ends of the potentio
meter are connected to an u ngrounded 

7-volt d-c supply, which is  housed i n  

the motor-control cabinet. One end of 
the p otentiometer is connected to the 
u ngrounded swee p bind i n g  p ost, which 

is also located on the control u n i t .  The 
palladium contact element on the car
ria(Te is grounded to eliminate the neces
sity for an additional onn ction to the 
m ovin g  carriage . The sw p voltage 
appearin g  between the sw ep termi nal 

F i g u re 2. Di sp l a c e men t- vs .- t ime chara cteri stic o f  
t h e  c.arri a g e .  
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and ground varies from zero to about 

7 volt for a full rav r e of the lin 

Sin ce the ontrol ling 1 ment i at

tach d dire t ly to th carriage, he 
sweep voltage is c lose ly proportion a l 

o the p ition of the carriage , i nde-

pen de n t of the speed or d ire tion of 
weep. A l l  bac kla h in he dri ving 

mechan i sm i s  eli minated and hen ce 
both forward and reverse traces can be 

u t i l ized . 

P re sentation 

The standing-'.vave pattern appearing 
on the o ci l lo cop depend on the type 

of m odulation of he i·-f ource u ed and 
th typ of ampli fi r in he o ill 'Cop . 
T he pref err d arrangem n t i 1 00 0 

q uare-wav m odulation and an o illo
cop "-ith d- a1npli fi ation. Th en · i

t ivity of the o c i l l o  ope am p l i fi er 
should be at least 1 0  millivol ts (rmsl per 

inch. Two t races appear on the oscil L o

scope , one a base l i n e repre entin g  zero 

voltage on the l i n e  and the other repre -

enting t h e  variation i n  vol tage a l o n o· 

the l ine. The actual vo l t age at any point 

in the line is a fu nct i on of th d i  tance 

bet we n the two traces at th at point. 

The VS WR can then be ea ily <let r

mined by measuring the am p l i tudes of 
t he vol tag m i n i m a  and m ax ima . I n  t hi 

pre en ation the p osition of the basel ine 

doe not hift a the V SW R  i s  changed, 

and hence the osc i l l oscope sere n is ea y 
to calibrate and r ad . Under good c on

d ition a VSWR of 1 . 0 1  can be In a ur d 
on the o illo cope . 

The position of a voltage minimu 1n 
can be d termin d w i th rea onabl ac

c u ra y n th o c i l l o  cop i f  a grid-type 
overlay is used . If the i mpedance or the 

F i g ure 3 .  Ty p ic a l  sta n d i n g - wave p a ttern o bta in ed 
when g en er a to r  i s  sq u are- wave m o d u la ted . T h e  
direct- rea d i n g  sc a l es a r e  o n  tra n sp a ren t o v erla y s  

mo u n ted o n  t h e  f a c e  of th e o sc i l l o sc o p e  tu be. 

A P R I L , 1 9 5 5  

pha e of th re fl c i on c oefficient at a 
c rtain poin t  i d i r  d a hort or open 

ir uit can b p laced at the p oint in 
qu tion and th po it ion of the voltage 

rn 1n1 mun� on h o ill o  ope n oted . 

1: he h orizontal gai n and c nt ring c on-

rol are t hen adj u tcd to Inake t he 

distance bet' .ve n wo adj acent m ini1na 

son1e exact n1ultipl  of 5 on the grid 

wit h one rn.ini 1num po i i on d .'actl 
on a reference' line. Wh n th unknown 
i �· connected the ' h i f  t in p iti on of the 
n1ini n1un1 in wavelength a w 11 as the 

V vV R can be d e  crn1in i on th o · 

c i l l o  cope. Thu , the magnitud and 

pha e of t h  reflec t i on c oefficient at th 
load a well , the i m pedance, can be 

ob ained. Figure 3 h ows a ypical 

tra obtained on the os il loscope when 
thi  Jnethod i u ed . 

If de. i r  d t h  vertical grid on the 

overlay can be alibrat d to read VSWR 
direct l y  "-hen t h  v rtical gain and 
CC'ntering are adju tcd to t th base

l ine and voltage m_axi nnun at c rtain 
level s. The V S vV R  is th n read d i r  tly 

off the grid at the voltag n1 i n i m u 1n .  

In the freqn c nc range b t w  n 900 
and 2000 1negacyc lc , the TYPE 1 2 1  - A 

Un i t 0 cillator, w i  h 8quare-wav mod

u l ation , j .._,  recornn�endcd for u se as the 
generator. W i th o ·ci l l ators not designed 

for quare- wave n1od u l at i on such as 
th TYPE 1 209 and 1 2 1 5  �ni t  0 c i l 

lator::; i th r o f  t \\-o other method will  

g1  v c ompletely ati factory re ults. 
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F ig u r e  4. Sta n di n g - wave p attern o bt a in ed wit h  
g e n erator u n mo d u lated .  B a sel i n e  is n ot sh o wn .  

The first method uses a n  unmodu
lat d g nerator and an o cillo cope with 
d-c ampl i fier.  The ou tput of t he p rob 

crystal i s  applied directly to th o ci l lo

scope vertical ampl i fier. The o cil lo-

·cope patt rn i h own in Figure 4 .  
The baseli ne,  howcv r, is not obtained 
simultaneou J y  with th standing-wave 

pattern , but appear. when the generator 
voltag i removed . 'I'his is only a 

nl.inor inconvenience, h owever, because 

the basel ine can be ea ily e tablished 
for reference " h  n needed . An i m

portant advan tage of thi method i s  
that it requi re s  a m ini m u n'l  o f  equip

men t .  

The second method uses a sine-wave

m odulated generator, in the circuit of 

Figu re 5. The two c ry tal diode in a 

c l amping c i rcuit  uppre s the l ower-hal f 

of the typical ine-wave pattern and 
establish the baseline. The pattern ob

tained i s  shown i n  Figu re 6. 

Applic ations 

The combination of the TYPE 87 4-M D 
S lotted- Line Sweep and TYPE 874- LBA 

Slotted L i ne make po i ble t remendous 

s a v i n g s  i n  t i me a n d  c o n ve n i e n c e ,  

whether measurements are to be made 
i n  the laboratory or on t he production 

line.  A high degree of measu reme n t  ac
c u racy is  obta i nable with a minimum of 

effort. 
O ne of the most valuable appl i cations 

of the motor-driven line is for measu re

men ts of the VSWR and angle of the 
reflection coeffi cien t  of a n umber of 

similar u n its. For these measu rements 

the u n i t  u nder test can be plugged into 
the l i ne and the VSWR and position of 

the m1n1mum easily determined . I n  

some c a  e s  l imit l i n  s can be drawn o n  

the os i l lo cop face.  When the eleme n t  

under test has to be adj u ted t o  a spe
cific value, the method is even more 

advantageous. 

F i g u r e  6. Sta n d i n g - wa ve p attern o bta i n ed with 
sin e-wave m o d u l atio n a n d  t h e  circuit of Figure 5. 
Th e d irect- r ea d in g sca l es sh o wn i n  Fig ures 3 a n d  
4 co u ld b e  u sed eq u a l l y  wel l with t h is patter n .  

Figure 5. Circuit for o btain i n g  o scil l o sco pe p attern wh en g en erator i s  si n e- wa ve m o d u l ated . Th e a m 
p l ifier i s  n ecessa r y  t o  ra i se t h e  vo lta g e  t o  t h e  p o i n t  wh ere t h e  d io d es o p erate. Th e 1 - m icrofarad ca pa cit o r  

n eed n o t  b e  u sed if t h e  a m p li f i er i s  a Type 123 1-B , which h a s  a ca p a citor i n  its o utput c ircuit .  

V O LTA G E  lµt 
-----------1 A M P LI F I ER .__ ___ ...,. t-..;..._--..... --�.---... 

S L OT T E D  L I N E  

8 7 4 - L B A  

( A- C )  

T Y PE 1 2 3 1 - B  

// 2 2 k 0  
I N 35 ._____....,___. 

C R Y S TA L  D I OD E  

0 
1S C O P E  

W I T H  
D-C 

A M P L I FIER 
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I n  adj u tmen s of matching t rans
formers for a parti ular VS W R  or a 
V WR as lo e to u nity as possi b le,  the 

m otor-driven l i ne has many advan tages, 
one of which is that the stand i ng-wave 
pattern can be seen con tinuously as ad

j u stments are made. 

A P R I L , 1 9 5 5  

Even for such single-frequency meas

ments as the adj ustm n t of the V W R  

o f  an antenna, valuable time sav i n g  a re 
po i ble through the u se of the sweep 

d rive. 

- R. A. S ODERMAN 

S P E C I F ICATIONS 
Le n g t h  of S we e p :  Adj ustable, 1 cm t o  47 c m .  
S w e e p  S pe e d  R a n ge :  For om plete sweep (4 7 c m ) ,  
from on sweep i n  2 0  econd t o  b tter than 
one p r second ;  for shorter sweeps, up to 5 per 

Type 

8 74 - M D  
874-L B A  

S l otte d - L i n e  M ot o r  Drive 
Slotted Li n e  

U .  S .  Patents 2,  1 25,8 1 6  and 2,548,457. 

secon d. 
M a x i m u m  S w e e p  O ut p u t  V o lt a g e :  7 volts. 
P o wer S u p p l y : 1 1 5  vol t , 50 to 60 c cles. 
N et Wei g h t :  1 6 %;  pounds. 

Code Word 

STORY 
COAX R NNE R  

Price 

$220.00 
2 20.00 

N E W M O D E L S O F  U N I T O S C I L L AT O R S 

The v-h-f and u-h-f U n i t  Oscil lat ors, 

TYPE 1 2 1 5-B , 50 to 250 M c ,  and 
209-B , 250 t o  920 M c ,  replace the 

older A-mode ls of the corre pond i n g  

t ype n umbers. C hanges and i m prove
ments in the new models h ave been 
made t o  make them more easily adapt

able to swe p applicat i ons with t h e  
TYPE 1 750-A Sweep Drive a n d  the 

T Y P E  1 2 63-A A m p l i tu d e-R egu l at i n g  

Power Supply and wit h  t h e  TYPE 908-
P l  and -P2 Synchronous Dial D ri ves. 

External changes c on sist of : 

1 .  Replacement of s rew terminals 

for m od ulation by a tel phone j ac k .  

2 .  Addition o f  ba k-of-panel tops 
to the main dial, which operate ev n 

when the l ow-motion drive i s  removed 
to perm i t  mechanical cou pling to the 

main shaft . 
3 .  M odification of the slow-motion 

d ri ve to permit gear disengagement 

when the Synchron ous Dial D ri ve is 

u ed . 
4 .  Replacement of t he edge-riding 

indicator by a tran parent plastic type 
to reduce acou tic noi e when the shaft 

is m otor d ri e n .  
5 .  R otor h a s  been fi rmly key d t o  

shaft i n  order to elimin ate po i ble 

slippage when the h af i m otor dri ven.  

The new TYPE 1 20 -B U n i t  Oscil lator 
also i n c orporates all these change ex
cept the ball  beari n gs,  ·whi ch a nn ot 
con ve ni n tly be ins alled i n  thi  i n  tru

men t .  Since the tu ed circuit employs 

slid i n g  contact th e ,  rather than bear
rn gs, wi ll be the l imiting factor i n  
m hanical l i fe for weep applicati ons . 
Although , for con v nience,  the j ac k  
for i ntrodu c i n g  a modulation voltage 

ha been i n stalled, the os · i l lator cann ot 
be used w i th the TYPE 263-A Ampli

t ude-Regulating Power u p ply, because 
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the polarity of the modu lating voltage 
r q u i r  d i rever ed from that u sed i n  

th other t wo o c i l lators. 

Type 

12 15-B 
1209- B 
1 20 8- B 

Unit O s c i l lator, 50- 250 Mc 
Unit O s c i l l a tor, 250 - 920 Mc 
Unit O s c i l l a tor, 65- 500 Mc 

U . 8.  Patents 2,  1 2:i , 8 H i and 2,!l-t 8,4 .i7 .  

HOLLAND-BELGIUM 

It i wit h great r gret that we an.
noun e the retirement of J\lf r. A .  A. 

Posth u mus,  Baa r n ,  H o ll a n d ,  as ou r 

excl usive rep rese n tat i ve for H ol la n d , 

Belgiu m  and their colonie , after an 
a. ociation of more t han hi rty year . 

The ffi ien , busin . , -l i k  and m ti  -
ulou senric a l \  ay. r n d red our 

Pri e and other specifications are 
u n changed from th o e of previous 
m od 1 .  

Code Word 

ADO P'l' 
AM ISS 
A M E N D  

REPRESENTATION 

Price 

$ 190.00 
235.00 
190.00 

valued l i e n t  by M r. A .  A .  Posthu m us 
w i l l  be continued by ou r n w r pre-

e n tative , th abl and wel l-known 
fi rm of Gro n veld ,  van d r Pol l & 
C o s De Ruyte rkade 4 1 -43 A rnst r
d a m ,  H ol l and , \vho e experie n ce i n  the 
i m porta ion of tec h n i  al  electrical equi p
m n extend ba k to 1 887. 

EGYPTIAN REP R ESENTA TION 

We take p leasu re i n  a n n ou n c i ng t h e  

appoi ntment o f  M ou stapha Ez zat Ab
d l Wahab & ompany 1 0() M ohamed 
B y Farid t re t P . O .  Box 1 53 7  Cai ro , 

a ou r e. -c l u . i v  r pr . entative for 

Eo-ypt. 
Dr.  M. A. El- aid , one of Egypt ' 

for mo t ele tr n i  au thori ies w i l l  

a t a t c h n ical o n  u l tan t  o t h e  fi rm 

in connection with the application and 
sale of all G e n e ral R ad i o  p roduct . Dr. 
El- aid h as a l on g  backgrou nd of ex

perience i n  this field a n d  has pen m u c h  
t i me i n  ou r m a i n  engi neering labora-

on i n ambridge ,  1 ass. , . A .  

Thi appoin t me nt was effective on 

January 24 1 955 u pon he re igna ion 
of Me · rs. Casdagl i & Company. 

PH OENIX - BOSTON - BETH ESDA - DA YTON 

In pril  and ]\'lay G -neral Radio produC't 
are on di play in th out h west, in t he 

1idwe t ,  and on the Ea t rn eaboard. I f  
�, u are at t nding any of t he fol lowing meet
ings ' eneral Radio engineer extend to . 'OU a 
cordial invitation to visit t he G R  boot h and 
to talk ov r our measurem •nt problem . 

Seventh Re g i on I RE Confere nce 

Hotel Westward Ho, P h oe nix ,  A r i:z:on a 

A pr i l  28 a n d  29 

New En g l a n d  R a d io- El e ctron i c s  M e e ti n g  
S h e raton P laxa , B oston, M a s s .  

Apri l 2 9  a n d  3 0  

F i ft h  A n n u a l  R e s earc h Eq u i p m e n t  Ex h i bit 
a nd I n stru m e nt S y m posi u m  

Nation a l  In stitute s of H e a l t h ,  B et h e s d a ,  M aryland 
May 2 to 5 

N atio n a l  Confere n c e  on Airbor n e  Ele ctron i cs 
Da yton B i l t m ore Hotel,  Dayton, O h i o  

May 9 t o  1 1  

G E N E R A L  R A D  I 0 C O M P A N Y  
2 7 5  M A S S A C H U S ET 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 ET T S  

T EL EP H O N E :  T R o w b r i d g e  6 - 4 4 0 0  
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