THE DAGE INDUSTRIAL TV CAMERA

By HAROLD E. ENNES

Staff Eng.. Indianapolis Broad., Inc.
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! Fig. 1. One applica-
tion for the Dage cam-
era is the unattended
monitoring of a machin-
ing operation. Piclure
can be observed on a
standard TV receiver.

Its compact size, well-designed circuit, and the fact
that it can be used with an unmodified, standard TV '/'
receiver has captured industry-wide attention. Here /
is data on how it is built and how it can be used.

ceivers. The picture from the camera

electronic devices in industry is is received on one of the television

opening another doorway to op- channels (2 through 6) and is selected
portunity. The new field of industrial and tuned in exactly the same way
or general “closed-circuit” television as a standard broadcast station is
systems is on the verge of vast na- tuned. Any number of cameras at
tional enlargement, comparable only different locations can be fed into a
to the billions soon to be circulating single receiver, or a number of re-
in TV broadeast transmitters and re- ceivers at different viewing points
ceivers. The application of electronic  can be connected to one or more cam-
“eyes” provides unlimited extension to  eras, as shown in Fig. 2. No modifica-
the arms of industry, science, re- tion of any kind is necessary in the
search, education, and business. A receiver, making practical the pur-
large share of the responsibility for

'I'HE inevitable expansion in use of

chase of inexpensive receivers where
desirable.

The camera is a completely self-con-
tained transmission system with only
17 tubes including the Vidicon pickup
tube, video amplifiers, sync genera-
tor, regulated power supply, kine-
scope camera monitor, and composite
modulated r.f. output. The unit is
93" high, 4%" wide, 14" in length,
and weighs only 18 pounds.

The miniature size of the Dage
camera is achieved, in part, by use of

proper servicing and maintenance of
such systems will be charged to the
independent television service in-
dustry.

A recent development in this field
is already resulting in the national
interest needed to spark large scale
activity in closed circuit TV systems.
This development is the Dage ITV
Camera (manufactured by Dage
Electvonics Corp., Beech Grove, Indi-
ana) technically described in this ar-
ticle. The low price and relative
simplicity of setup and use are fac-
tors contributing to an assured broad
utilization.

Fig. 1 shows the Dage camera in
unattended operation allowing remote
observation of functions. In the sim-
plest installation, the a.c. cord is
plugged into a 117-volt outlet and a
single interconnecting 73-ohm cable is
run from the camera output to the
antenna terminals of any standard
TV receiver. A simple matching trans-
former is used for 300-ohm input re-
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Fig. 2, How a number of cameras at difierent locations can be fed into a single re.
ceiver or how a number of receivers at diterent viewing points can be connected
1o one or more cameras. No receiver modifications are required in this TV setup.
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Fig. 3. Rear panel view of the Dage camera
showing various camera and monitor controls.

the newly -developed RCA Vidicon
pickup tube, type 6198. This pickup
tube is only 6% inches long by 1 inch
in diameter. Familiarity with opera-
tional characteristics is important to
an understanding of camera opera-
tion. Since this tube has not been
widely publicized in technical details.
a very brief review follows of perti-
nent points. Fig. 4 is an exaggerated
“functional” drawing to illustrate ba-
sic operation.

The scanning beam is supplied by a
conventional electron gun with a 6.3
volt heater used to heat a thermionic
cathode placed at ground potential.
Four grids are used with the follow-
ing functions: Grid #1 (control grid)
Picture cut-off value from —45 to

100 volts. Grid #2 (accelerator grid)
Ordinarily operated at a fixed positive
voltage in the vicinity of 275 to 300
volts. Grid #3 (focusing eleetrode)
Current in the external [ocusing coil

provides a uniform magnetic field
through which the scanning beam is
swept by the deflection coil saw-tooth
currents. Grid #3 potential hetween
plus 200 and plus 300 volts provides
an electrostatic field in conjunction
with the magnetic field to focus the
electron heam at the photoconductive
target. Current through the external
focusing coil is fixed in the Dage cam-
era, and grid #3 voltage is made
variable to allow optimum eleetrical
focus. Grid #4 (dccelerator elec-
irode) This is a fine mesh screen ad-
jacent to the photoconductive layer
and attached to grid #3. This elec-
trode is therefore maintained at the
same operating potential as grid 3,
The physical configuration provides a
uniform field on the beam side of the
target so that the beam sirikes the
photoconductive layer perpendicularly,
irrespective of the angle from which
approach is made. Decelerating action
results from the fact that the signal
electrode is operated at a much lower
voltage of plus 20 to 30 volts, A low-
velocity scanning beam results similar
to that in the broadcast type image
orthicon; but here the similarity ends.

The light-sensitive element may be
visualized as heing comprised of two
separate elements electrically; (1) a
transparent conductive film coating
on the inner surface of the glass face-
plate, and; (2) a thin layer of photo-
conductive substance on the scanned
side. This is obviously highly exag-
gerated in the drawing. A metal ring
around the front ecnd of the tube
serves as the signal lead connection,
to which the load resistor is connected
in series with the “B plus” supply.
The scanning beam is in series with
the complete signal circuit. The re-
sistance of the photoconductive layer
is dependent upon the amount of light
striking it through the lens, being
very high under no-light conditions,
and less in ratio to the increase in
light, One plate of the electricaily
separate plates is eharged to the plus
voltage on the signal clectrode, while
the other plate is charged down to
cathode potential by the scanning
beam. The remaining beam electrons

Fig. 4. “Functional” diagram which illustrates basic operation of the Vidicon (ube.
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are turned back in the form of a re-
turn beam under the influence of the
positive grids, but is not used in the
Vidicon.

Under no-light conditions when the
photoconductive element exhibits the
characteristics of an insulator, very
little current flows through the com-
plete signal path. What little current
does flow is termed the “dark cur-
rent” which is a limiting factor in
maximum signal electrode voltage.
When light reaches the tube, the
transparent conducting film on the
inner surface of the glass faceptate
begins conduction by an amount de-
pendent upon the light intensity at
that particular point, causing the cor-
responding point on the gun side to
rise slightly toward the plus potential
ol the target supply. Thus the heam
current increases at the points of the
positive potential pattern created on
the gun side of the target in accord-
ance with the light distribution in the
focused image. It is noted that the
signal current through the load re-
sistor increases for light portions and
decreases for dark portions of the
image, resulting in a positive black
signal at the grid of the first pre-
amplifier tube.

The scanning area of the Vidicon is
only 2" wide by %" in height. A 3"
lens therefore is a “‘telephoto” type
lens for a Vidicon tube, covering a
field of 10 by 133 feet at a distance
of 80 feet. A 1” lens is the general
purpose type and a ':” lens is used
for "wide angle" applications.

The spectral response under incan-
descent lighting is approximately the
same as the human eye. Response
may also be obtained in the infrared
and ultraviolet regions. Only 50 to
100 foot-candles of incident illumina-
tion is required with a %” or 1” lens
(f1.5), and a readable picture can be
obtained from the Duge camera with
10 foot-candles of light.

Camera and Monitor Controls

External controls for the camera
and Dbuilt-in monitor are shown in
Fig. 3. Fig. 5 shows the interior
layout. The monitor uses a 3" kine-
scope (3RP1) with P1 phosphor. This
serves as an excellent “range finder”
for lens and camera adjustments
where the monitoring rceeivers may
be out of visual range of the camera
setup.

The group of *“Camera Controls”
perform the following functions:

Focus—Varies voltage on grid 3
(focusing grid) of Vidicon. (See block
diagram, Fig. 6). In practice the lens
focusing collar is adjusted for proper
distance to obtain sharp optical focus,
then the “Focus™ control is adjusted
for maximum resolution of picture
detail. A resolving power of 350 lines
is possible in this camera.

Target—Adjusts voltage on photo-
conductive target of Vidicon. See
Fig. 6. Variation of this control af-
fects the quality of the picture in re-
lation to amount of light on the trans-
mitted scene. For a given operating
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voltage the sensitivity and dark cur-
rent hoth tend to gradually change
throughout the life of the tube mak-
ing mandatory an adjustable voltage
to compensate for these changes. Un-
der low light level conditions, the con-
trol may be operated toward full
clockwise position (maximum volt-
age) for increased sensitivityv. There
is, however. a limiting value of target
voltage beyond which the non-uni-
formity of the dark-current back-
ground in the picture reaches intoler-
able proportions. With suflicient light,
the picture is improved by reducing
the “Target' control setting.

Bean  Adjusts the negative poten-
tial of grid 1 (control grid) in the
Vidicon. At a fully counterclockwise
position (maximum negative voltage)
the heam is cut off and no picture ap-
pears. As the control is adjusted
clockwise, fixing amount of heam cur-
rent by decreasing negative grid po-
tential, the picture is observed 1o
“wipe clean” with the brightest areas
coming in last. The low-lights or dark
portions of the scene appear [irst
since the beam is suflicient to resolve
the darker (less positive) areas, but
insuflicient to discharge the brighter
portions (more positive) areas. The
“Beam’ control is left just clockwise
of the point where there is enough
heam current to resolve all high-
lights. since further rotation causes
loss of resolution by the well-known
spreading of an electron bheam with
too much beam current,

V. Center A control in the camera
vertical output stage V.., which ad-
justs the magnitude of d.c. in the ver-
tical deflection coil of the Vidicon.
This centers the sweep vertically.

H. Cenlter—A control in the camera
hovizontal output stage V.. which ad-
justs the amwount of d.e. in the hori-
zontal dellection coil for the Vidicon.
This centers the sweep horizontally.

The camera "“Monitor Controls” are
self-explanatory with the exception of
the “Contrast’” control. This control
is actually in the cathode of the secc-
ond video amplifier stage (V) and de-
termines the gain of the video ampli-
fier. As such, it affects the contrast
of the picture on the viewing re-
ceivers as well as the camera moni-
tor. The gain is variable over a range
of approximately 10 dh. It is often
found desirable in practice to set this
control about 'y 1o ': open, and vary
the contrast over a fine range hy the
“Target” control described previously.
The "Contrast™ control. however, pro-
vides a more flexible adjustment for
meeting 1he requirements of different
viewing receivers.

Video Amplifiers

As indicated in Fig. 6. four 6CBG
video amplifier stages are emploved.
Essentially uniform rvesponse to over
4 mc. is achieved by the use of com-
hination series-shunt peaking circuits
in all stages except the "high-peaker”
stage V.. Input stages between the
pickup tube and first video amplifier
are notably lacking in high-frequency
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response due to the inherently large
shunt capacitances of such circuits.
It is the purpose of the “high-peaker.”
V. in the Duage camera to compen-
sate for this deficiency by a deliher-
ate boosting of the high-end of the
response curve in this stage. This is
accomplished by using a very low
value of plate load resistor (120 ohms)
in series with an induciance. This ar-
rangement provides an essentially in-
ductive load at the higher frequencies
in the desn 1 passband, resulting in
the necessa y high-frequency boost
for a flat ov r-all response curve.
The “Con ast” contrel mentioned
before is a . .00 ohm variable poten-
tiometer in the cathode of this stage,
allowing a 10 db variation of stage

Fig. 6. Block diagram of the camera.
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Interncl view of camera showing layout of chassis on the tube side of unit.

gain. This control may actually be
left in the minimum gain position and
still provide sufficient contrast in most
applications, with judicious setting ol
“Target” and "“Beam™ controls,

As noted from Fig. 6, the Vidicon
grid #2 (accelerator grid) pin 5, is
operated al a fixed plus potential of
approximately 275 volts from the low
voltage filter supply. The “Focus”
control F., resistor R, and “Target”
control R, form a voltage divider from
pin 5 to ground. This provides the
proper range of voltage adjustments
for "Focus" and "Target” electrodes.
The signal current variations through
coupling resistor R, provide the signal
voltage for the following first video
amplifier stage through coupling con-

An RCA type 6198 Vidicon pickup tube is employed.
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Fig. 7.
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Fig. 8. The sync blanking and d.c. inser.
tion circuit used in the Dage TV camera.

denser C,. Condensers C, C. and C
provide adequate bypass of hum and
stray field pickup and isolation from
the common impedance of the power
supply.

Blanking and Insertion

An important factor in the excel-
lent results obtainable from this TV
system is the simplified but effective
method of injecting the synec-blanking
pulses and re-inserting the d.c. com-
ponent. The importance of proper d.c.

Fig. 9. Rectilied composite signal at the
camera output (line frequency). See text.
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insertion is emphasized by the fact
that small shifts in black level have
a noticeably adverse effect on dark
tone rendition in the image. Sync-
blanking insertion and d.c. re-inser-
tion are combined in this camera by
the use of two germanium crystal
diodes in the circuit illustrated in
Fig. 8 CR. serves to inject sync-
blanking pulses and CR; inserts the
d.c. component necessary to hold the
blanking at a predetermined level ir-
respective of whether the video signal
is in white or black regions at the
moment of injection.

The picture signal is black negative
polarity at the output of V. coupled
1o the grid of V. through C, and grid
return R This return is made to a

negative potential of 105 volts. Dur-
ing the active line scan (no sync-

blanking pulses received) the V. grid
is biased through R.. At the end of
each line, large negative sync-blank-
ing pulses at 15,750 pps are injected
at the junction of R.-R.;. At the end
of each field. the longer duration 60
pps syne-blanking pulses are injected.
During thesc large negative excur-
sions, CR, is driven into conduction
inserting the pulses on the video sig-
nal.

Insofar as these control pulses are
concerned, CR, and CR: are in series.
The larger negative potential existing
on the grid during the pulse injection
drives CR: into conduction at the
same instant. Thus the sync-blanking
is continually referred to a constant
bias reference, and the equilibrium
charge on coupling condenser C. ap-
pears as d.c. across diode CR; which
holds the grid of V. at a constant level
compared to blanking pulse ampli-
tude. To this d.c. component is added
the video a.c. component and constant
background brightness relative to
scenic content is restored. The direc-
tion of bias change is such that it
compensates for the shift in the com-
posite video waveform, as illustrated
at the top of Fig. 8.

R.F. Oscillator Output

The composite, d.c. stabilized out-
put of V, is black positive and is con-
ductively coupled to the r.f. oscillator

Fig. 10. The rectilied composile signal
at the camera output (field frequency).
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V: to retain the d.c. component. This
stage is a miniature 6BA7 pentagrid
converter used in a modified Hartley
oscillator circuit to supply a double-
sideband, amplitude-modulated video
signal. It is tuned to any of the stand-
ard TV channels (2 through 6) by
means of a slug adjustment in the
Hartley coil, and provides a highly
stabilized output.

Although the plate of V. is conduc-
tively coupled to the third grid of the
oscillator V,, this grid is returned to
a point of negative potential and the
effective voltage is about plus 5 volts.
Grids 2 and 4 and the plate of V; op-
erate at the relatively low positive
potential of 82 volts.

Since the polarity of the applied
composite video is positive, the ampli-
tude of the r.f. carrier increases in
the black sync-blanking region, and
decreases with picture brightuness, re-
sulting in the standard negative mod-
ulation. Some beneficial limiting ac-
tion occurs in V; on sync-blank peaks
since the added positive potential on
grid 3 and relatively low plate volt-
age causes the tube to be driven into
the beginning of plate current satura-
tion. This aids in holding the sync
levels at the same height for succes-
sive peals for efficient receiver sync
control,

The Sync Generator

Both line frequency pulses (15,750
pps) and field pulses (60 pps) are de-
rived from a commmon master oscilla-
tor operating at 31,500 cycles. This
permiis effective use of a line-lock
stabilizing circuit which compares fa-
vorably in stability characteristics
with commercial type broadcast equip-
ment

Blocking oscillators are used for the
master oscillator and all divider cir-
cuits. The blocking type has an in-
herently greater stability than multi-
vibrators when required to obtain
greater frequency division than 2.
The vertical sync-blanking is derived
from the 15, 7, 5 chain of dividers.
(The term “sync-blanking” is used
since one pulse serves both purposes
as shown in Figs. 9 and 10). A pulse
from the grid side of the master oscil-
lator is fed through a buffer stage to
a single =2 counter for the horizontal
sync-blanking. Equalizing pulses are
not used in this system, greatly sim-
plifying the circuit and maintenance
requirements. Since the system is a
closed circuit and the control pulses
fed to the viewing receiver utilize the
same driving pulses that scan the
Vidicon pickup tube, ordinary trans-
mission vagaries are precluded and no
difficulty is experienced in the field
with pairing of lines in a properly ad-
justed receiver.

The sync generator adjustment is
straightforward and simple., The ini-
tial adjustment of the 31,500 cycle
master oscillator is made by connect-
ing one lead of a pair of headphones
in series with a germantum diode to
“Test Plug 2" and the other lead to

(Continued on page 125)
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Dage TV Camera ‘

(Continued from puge 34)

the high-side of an audio oscillator
adjusted to 15.750 cps. In this way
the audio oscillator beats with the
seccond harmonic provided by the
315300 cycle master oscillator and a
zero beat may be obtained from the
use of the germanium diode. Listen-
ing to the phones, the operator varies
the 31,500 cycle "Adjust" control
(screwdriver-adjust chassis control)
in the grid cireuit of the master oscil-
lator for zecro beat. Although a num-
ber of tones may be heard, depending
upon how far out of range the 15,750
cycle “Adjust” control in the =2 circuit
happens to be, variation of the master
oscillator control allows the operator
to distinguish the second harmonic
beal from the others. After this zero
beat is obtained, the 15,7530 cycle “Ad-
just” control is varied for zero beat
with the remaining tone. An oscillo-
scope connected to “Test Plug =2"
will now show the pattern illustrated
in Fig. 7. This indicates that every
second pulse is syneing the =2 coun-
ter whose [ree-running frequency is
close to 15,750 cycles

Germanium diodes
the interstage coupling nctworks of
cach vertical divider chain to bring
the firing time into synchronism and
for effective stage isolation to prevent
interaction. Each divider is accurately
adjusted by connecting the oscillo-
scope to the “Test Plugs” for that
particular divider as noted in Fig. 6
Fig. 11 shows the pattern ohtained at
"Test Plug +15" indicating that every
15th pulse synchronizes the oscillator
when the 2100-cyvele “Adjust’ control
(31.500 - 15) is properly adjusted
The same procedure is carried out
through the remaining T and

5 counters. Tube V.. is the final
countdown for the vertical pulses,
supplving 60 pps to the blanking
amplifier V.., the camera vertical
pulse amplifier Vi, and monitor verti-
cal amplifier V,

The blanking amplifier V... receives
the vertical pulses on the grid, while

are employed in

Fig. 11. "Divided by 15" counter pulses on
scope when connected to "Test Plug 15%.
Every 15th pulse triggers 15 oscillator.

COUNTDOWN INTERVAL
ONTAINING 14 PULSES
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Midget
Model 6-11160
60 cycle
10-15 Watts

1073

Size 2"22°x3 4"
Operates Test Equipment, All Eleciric Shovers

Fully Guaranteed

See Your Jobber or Dealer

O COMPANY
TE RMKA/G?JF PRECISION fouwgnu
1068 RAYMOND AVE. » ST.PAUL W, MINN.
In Conado write: Atlos Radio Corp., Lid.
560 King St. West, Toronto 28, Onl.
Export Soles Division: Scheel International, Inc.,
4237 N. Lincoln Ave., Chicogo 18,11, U, S, A,
Coble Address—Haricheel




UENCY
PULSE PULSE
EARLY S, k;s LATE

L L L N o AR T

1 NON-INDUCTIVE RESISTORS ¢l FROW FINAL i i S

1  Ohmite, 250 Ohm, 100 Watt. 1 (PLAYE OF ‘.10511» : Pl =

Special, 5 for 52.50 | N\ 0L '} (===~ ~LATE PULSE

! 1 ‘\ {j G “E.':E:""C:U—TL) ----- N PHASE

1 SOLA CONSTANT VOLT. TRANSF. | | 4 (ﬁL. EARLY PULSE

i os- voits i " _)‘ 4 3 RANGE

I:l' 1;’55 ::Rs ‘,’“ ' 60, . "‘}J‘f.‘ s 995 l e CL‘AMF[OL[IEL "

I 120 VA. $22.50 . g

1 OIL CONDENSER SALE 1 "

2 MFD-—-2500 VDC $2.95 | 3.75 mid 660VAC. -$2.45 CLAMPER SRa POSITIVE

] « mro—2s00 vbc, 595 | .1 midg ys0ovDC 135§ RECTIFER™ ™ P[é:rtn
2 MFD 3000 VDC 395 |.1 12mv OC 2.95 RECTIFI

B3 mro-s000 voc. s9s | o1x .01 12&v pc. 295 I ﬁ%'\'

l 1 MFD-5000 VDC. 2.95% S mid 660 VAC 2.95 l prre ﬁm?

1 +150v recruren]  TGSER OF

| 6 HY, 400 MA FILTER CHOKE > TWORK == OSCILLATOR

B made by Acme. Only 30 Ohms DC Res. § 50 1

J ALL BRAND NEW. [ ]

1 Priced at a fraction of cost. 3 for S4.50 (] il

] S % 0-150 MICROAMP METER 1 Fig. 12. The clamping.comparison line lock.

flush Bakelite case.  Scale 0-150

' Microamps. BRAND NEW, A Terrihe Value $4-95 '

] G E. PLATE TRANSFORMER I horizontal pulses are injected on its
Pri. 120 V., 60 cy. Sec. 1140 voits ct. @ 1 ame. | cathode fromy the V.. stage. In this
tdeal for l--lgr Rect. Fully Cased, u-nn s‘s 95 * p A

J SeRle0. 1 original cartons. ONLY | manner the composite sync-blanking

I.l ﬂ

NEW CaVv'T SURPLUS
STANDARD BRANDS
MEYERS

. 2

MADE BY PIONEER AND EICOR
6 Volts Input. 425 Volts at 315
i 59 495! '
] Price Approx. $70.0f
BRAND NEW, ONLV
f] tinuous or 375 MA jatermittent duty. Model 8420, ||
Designed for Pollce, Aircralt and Ma. s
tine Use. 5249 1
Each
lnmmo NEW. ONLY
Contalns & sigma midget 8,000 ohm, relay (trips
at less than 2 MA), high impedonce choke, bi-
than the total
. low price of s ll25 Each 10 for 39 90
METER BUY I
Round bakelite case
Brand new, origin :I

'MA Output. 67," Long.
: CARTER SUPER DYNAMOTOR |
Small, ruiiged and effi-
1
! G.E RELAY contROL !
1
metal strip. neon pllot and many uscful parts.
I Panel Meters
OF THE YEAR!I
carions 33.95

'MOBILE DY 0 0 S'
{ MOBILE DYNAMOTOR
ameter. w:I:M 10 Ih\
12 Voits Input, 400 V. Output @ 200 MA Con-
(1deal for Model Controls, Eic.)
The scensitive rolay alone is worth much moce
Simpson Meters I
0-1 MADC.

0.300VoltsDC.1000 |

(()1"”{;/\) 33095 ]
DB Meter 10 1ol
+20 3.95:
werens. S11.50
WIRE WOUND RESISTORS

pabbaDRRRANNY

eeOUNNANADBLH
B4n00000CHADa:

a.9s
7.50

“ ER
Microanhs

Stock toa long to ilst. We can supply most szes,
s0 order what you need.

e 40K Ohms
o 70

20
2

w5
B W 100
Watts. Finm 3 Olams to 101
Watis. ¥From 20 Ohns 0 100k

ADJUSTABLE SLIDER,
10 Watts Ohm o
253 wats

s
onms.  Fa
WIRE WOUND

10K S .2
10 2.5k

50
100
from

from 20 Oum.

1
]
1
1
1
1
[ ]
VACUUM CONDENSERS ]
§
4
1
|
[ |
|

s0 mm!
50 mmi.

CE B N B N K R N N N N
= o

3z KV, Eimac s9.95
20 KV, Jeanings 7.95

I 1 MEGOHM, 1% W.W, PRECISION RESISTORS,

SHALLCROSS,
ONLY svvens

........... 97¢ ... 100 $8.95

BAKELITE CASED MICAS

Plbcr r\ I'B vDeC Pnu mMFD
600 $ .An 1 KVS a45(D2 2KV S
600 \35/.005 2500
GS 002 2500
004 2500

VDC Price
90
5

.:5 033 1500
— o g

= Win. Orger $3.00- zsn., with Order

|
i EAI( ELECTRONICS CO. |
| 66 West Broadway, New York 7, N. Y. |
N R
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pulses of negative polarity appear at
the plate and are injected into the
grid of V. as described for Fig. 8,
Fig. 9 shows the rectified composite
output signal displayed at line fre-

quency, and Fig. 10 illustrates the
field frequency.
Horizontal and vertical size and

linearity controls for Vidicon sweep
are incorporated as screwdriver-ad-
justable chassis controls. The ampli-
tude of vertical sweep (“Camera
Height Control”) is determined by
the setting of a potentiometer in the
grid excitation branch of V... A sep-
arate potentiometer across the resis-
tors which determine the hias on the
Vi grid serves 1o adjust the tube
transfer-curve characteristics and is
the swecep '‘Vertical Lincarity Con-
trol”. The two adjustments are obvi-
ously interdependent in action. The
camera “Width Control” is an ad-
justable condenser between the 2
counter output (V.:) and the camera
horizontal output stage V..

The master oscillator can be locked
in operation by the 60 cycle a.c. power
line frequency by means of a unique
clamping-comparison circuit, Two
selenium diode rectifiers are used as
indicated in the simplified schematic
of Fig. 12. The action is based upon
the fact that the blocking time of the
oscillator is dependent not only upon
the RC time constant of its grid cir-
cuit, but also upon a static grid po-
tential which determines the cextent
to which the grid condenser may
charge during the “on” time. Pulses
from the fina! vertical countdown (60
pps) are combined with a fixed de.
potential upon which is superimposed
a 60 cycle a.c. line voltage, and the
resultant clamped voltage is used to

vary this static grid potential and
automatically ecorrect the master
oscillator frequency.

The fixed reference d.e. potential
applied at the cathode of SR, in
series with the aec filament winding
Y-Y (Fig. 6). The anodes of SR, and
SR, are parallel connected across a
d.c. potential and pulses from the

www.americanradiohistory.com

SUMMER CLEARANCE
PRICES SLASHED

T.V. TUBES—ROCK BOTYTOM PRICES

In lots o( 6 each No only
.89c 6Cw 9c 6445 . ..
B¢ ARS ©i33¢ 808
47¢c 60Q6 . .57c 654 .. ..

—llnu‘n K(‘y!-—ll(‘("ltl"y Perfect

©$1.00  12KB. .. 49¢c: 7 for $3.00

B83-31-56, \0 Mixed Ass®

6 of Any Type $2 25

68G6 . ..
19B8G6
12A%7
Yube Sp
1246 ..29

Tude Sale—~

38¢
Sl 05
49¢

Heawy Ouly Shisided P.p. input rnn.
M.D. Siiver Contact Trana. Keys.

Bat Handie $.P.5.T. or D.P.5.7. Toggle Switch.
Isolantite Octal Panel Clamp Sockets
100 Assorted Rosistors

1 mrid., 1,000V Oil Filled Cond

2 Cang Var. Cond. 456 KC Wllh Os¢. Soclmu
z'!‘ in. Puliey on 34" Snaft

Westinghiouse RKuprox Hectiner 0.64 Amp
Volls. Hem. $51.00 en. Special

ERAND NEW 10" PHONO Rlcoln‘s Ass't.
RETSE 1a Hhythm--Rlu RSN ADEC
R 94,75, or 24 Tor $3.00

SiuRie Pole—10 Pos, 2 Gang S itch 29¢

Gring ¥our own Crystals. Pure urulmn Quurtz. \ul.
wus sizes and thicknesses. Ve $1.0

4 Tube Drilled Chossts. 414" -a\‘; xl’h' “29¢ '""
" = o]

Sl\inll Corps Pnones—2 M. Ohma (8 M. H'Tn?fll.zs

2 Ft 40¢

ase
. .3c ea.
...81.9%
..78¢

__A%¢

J!
$1.95

)
Fxt. Cord anil Plug

TOBE TUBULAR ELECTROLYTICS
20-20 V¥, 180V 49¢ 30-30 MFD. 130 V.. .S57¢
4040 MPD. 150 V S%e

Low:-Losc Short Wave A GANG TRF
Lon Type Alr Trimmer

» L] VARIABLE CON-
b/ e Condensers D ENBERS
' am o,,m“ .14¢ -000305 Con. 65¢
P— A% 17 PL-25-30 wmfd . 15¢
%Y 8 PI—80.35 nme. .36 Racoix Dk
14 P1L.56 Mmia .24c svu‘n. .«15¢
HM WIRE WOUNO ’QVENTIONIY 15¢
1T TR SRk E WieLoro or $1.25

PIEZO CRYSTAL WOLOERS..12 for 'I.W-‘G.OO ”1

RCA Band Swu(m-
B KaDE. a

30¢ O gang. 4 pos. 4-8 hand. 40¢

1501 4nti W DA

ATTENTION: '
Counntruct
Amplhler,

tors. Explorers
Arn y Tyve of Mewallie Mine Detector
iifler. unit only (less tubes and b
ies, henabhone eord, and ack. Afmy
AN/TR $1.9%

u

Ay
torion) with ca
wirlng diagram. Tvpe A 8-1.

Philec pusn button Rotary Switeh Douple Pol

8 or 9 Gang Push Bulton Swilech.oiuviarear

DIRILLED CHASS(S FOK 5-0 Lubes S X100 X118 . . 28e
PHONIK JACKS-—OPEN & O ™0 ]
156 TIO VERNIER oIALS
SALE_PHONO HECOIt) ALBL NS

10°=J comp.—28€; 1 comp.—-20¢; 12 cﬂmu —6ac

§ N.=Tirand New-—+¢ ells _ foe

\mlcn. u(lvv nurv 100 WATT snunumc iRON
\0 ov l IHIC( $2.99

MINIMUM ORDER $3.00—NO C.0.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE
NEWARK SURPLUS MATERIALS CO.

324 Plane Strect, Dept. JY, NEWARK 1, N. J.

SAY YOU SAW IT IN
RADIO & TELEVISION NEWS

COMPLE‘I‘E TV AERIAL KIT

Consisting of:
Hi-lew anlenns
h I\au-y duty

7.

75. ll 300 ohm wire
30-f1. guywire
Sturdy swivel boie

& wvond.off iasul-
afors
Spacial 4
Priced Boxed

STRAIGHT LOW TV
,F\AERIAI. AR27

w175

Serviceman's ooy .
pre . avvembled Le-
bond ocrray only, with
mayt clamps for mest

e up te War.

109 CASH WITH ORDERS

LMO RADIO CO.

9 ARCH ST. & 6205 MARKET ST.
Philadelphia, Pa.

* Wilmington, Del

4401 VENTNOR AVE. * Atlontic City, N. J.

1133 HADDON AVE. * Camden, N. J.

317 Park Heights Avenue * Solishury, Md

6th & ORANGE STS

RADIO & TELEVISION NEWS



final countdown (hence dcpendent
upon master oscillator frequency) are
injected at this point. \With the “Line-
Lock™ switch 8, closed (unlocked po-
sition) the static grid potential is
fixed by the d.c. potential of 150 volts.
The comparison [unction is shorted
out in this position of the switch.
With 8, open (line-lock position) the
cathode of SR. is varied above and
below the d.c. reterence potential at
the 60 cps line rate. Injection of the
60 pps from the f{inal countdown to
the anodes results in a ctamped value
at SR, dependent upon the relative
frequency with the 60 cycle variation.
SR serves as the positive peak recti-
fier for the clamperd pulse. If the
master oscillator and all frequency
dividers are exactly adjusted, the 60
pps coincide with the 60 cycle varia-
tions, and the voltage is clamped at
the d.c. reference potential. (See
waveforms, Iig. 12.) 1If the 60 pps
from the final counter are ecarly or
late (too high or too low in fre-
quency) the clamped level falls in the
negalive direction or rises in the posi-
tive direction. The level change is
filtered to pure d.c. correction at the
output of the filter network to which
the master oscillator grid is returned.
The direction of change is such that
the cut-off period is shortened if the
frequency was too low, or lengthened
if the f[requency was too high.

The author wishes to thank George
Fathauer, inventor of this system and
president of the Dage Electronics
Corp., for supplying the technical data
on the camera and permission to pub-
lish this article.
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WIRELESS OPS OF "OLD"

OR some time we have been consider-

ing a column dedicated 10 “Old Time
Wireless Operatore™—not “Radio Oper-
ators” for 1h appellation is 100 mod-
ern, We believe that we may | fome-
thing along that line in th fulun-
a® our mail has brought us
that 1952 wae the 40th a
the sinking of the *s Ti
North Atlantic and the sube
plovment of a Large number of wireless
operators for our Amerviean passenger
ships.

I was in 1912 that our vadio men put
on long pams an integral

ough this col-
nmn we e going 1o try ml lunl ont
what goes with the Ol °

Our compliments to al! “(H:l Tin
of 1912 and 1l 1bouts and we wonld
ceviainly appm 1e your wriling s o
when and where first became a
“commereial®” operator, either ashore or
afloat and by whom vou were emploved,
We would also like 1o know how long
vou continued ae a commereial radio op-
erator and what vou are doing now. A
recent picture of voursell would also add
interest to the column as would career
highlighta.
We feel that your story will be of in-
est 1o our readers. so _vnn old by
lers get husy and write us, in care
of 1his rnhuun, and wateh for its carly

July, 1953
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What has .

SEE LEO FIRST FOR....

hallicrafters

| can SAVE you meney...Liberal Trade-ins

§-76 RECEIVER

Extra selectivity with double superhetro-
dyne circuit. One RF, two conversion and
3 IF stages. Range 550-1550 Kc, 1.7.34
Mc in four bands. B tubes plus voltoge
reguloter and rectifier. Camplete with
tubes, less speaker.

NAME YOUR TERMS

$179.50 .

JUST ARRIVED! THE NEW 100 WATT HT-20 XMTR— $449.50

LOW DOWN PAYMENTS *

ko 1.
MEYERSON
WPGCFQ

$224.50
S$X-71 RECEIVER

Double Conversion sharp selectivity,
plus built-in NBFM at moderate cost.
11 tubes plus voltage regulator and
rectifier. Low down payment.

PERSONALIZED SERVICE

5-81 $49.50  5-408
5-82 §39.50  5-53A
A-84 $99.50  s-72L
5-38C $49.50 5-77A

R-46 Specker $19.95

HALLICRAFTERS RECEIVERS AVAILABLE FOR

IMMEDIATE SHIPMENT

$119.95  ST-83 $129.95

$ 8995 s-78a $ 89.50

511995 SX-62 $299 50

$119.95 572 Porioble $109 95
$X-73 $975.00

Famous WRL RADIO
REFERENCE MAP 25c¢

gains.

2 Mentd -;;;.--n
CU on 10-20 & 75 Meters
NEW LOG BOOK 25¢

Dind

LABORATONILS

COUNCIL ILUIH

television.

SPEAKER RECONING

Camplete
and \Voice

Iltne Cones. Spiders,
Coiis. Custom Built
Coils. l.ow prices. \Write for
ldst and Reconing Information.

WESTERN ELECTRONICS CO.
SL64 West Colfax Denver 4, Colo,

Rings
Voice
Purts

ON -THE
SPOT

BATTERY RECORDER

WALKIE-RECORDALL '.:';c.',".:.",',";“:‘t::&'c.‘
LoNtiNuous. permanent, sccurate. lndexed -eror
only Ge prr hr.

Inat PErmanent p
60 (L. Reeords confer:

INC4

NEW YORK 3 N. Y

www_americanradiohistarv.com

IT'S NEW! IT'S FREE!
WRL 1953 CATALOG

Send for your copy loday.

foins cverything new in radio and
Jam-packed with bor-
lea |.

Con-

Meyerson, WEEGFQ

Send For
FREE Copy

- ——— S S

|} WORLD RADIO LABORATORIES R.7 )
743 west lroadway >

¥ councit Blutts. \owa |

N Please send me '

(7] Radio Mop 25¢ [ $X-71 infe 1

1 New Cotolog ] $-76 Info ]

[] Used Eauipment List  [] New Log Book 25¢ |

Name ]

Address :

City State '

- —

GET INTO

ELECTRONICS
ONICS

nerowded., Interesting fieid.
new  develovments  demand

You can euter this
Defense expan-ion

rrained speclallsts Study all phases racdlo &
electronies theors and practiee: TV: PM | hroad
casting: senileing ; avlation. marine, pullee rartio
18 nehth conrse temand by maor

de
alent reduiredd,

companies. 1.8, or Begin
Jin. Aaren, lune. Sept. Campus fe. Write for
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana
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