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FREE! YOUR FIRST
CAN OF 71401 Ill IS

ON US!

FOR
1111110FESS/ONAL4

1V TECHNIC 4ANS
4.414001.!

VY DOTY TWA
Y WITH- BUILT IN

VOUSti1N0 ACTIONI
pot NU.

61 cumin To-ecialaers
Ers -2;ALL 1044'

ONLY ONE
FREE CAN
TO A
TECHNICIAN.

This offer expires
March 15, 1971

We say TUN-O-BRITE is head and shoulders
above any other tuner spray you've ever tried.
You say you've heard that song before.

It's time for us to put our money where
our claims are. Tell you what we're gonna do.
Buy a can of TUN-O-BRITE from your fav-
orite distributor - at the regular price.
When you've used the TUN-O-BRITE up,
send the empty can to us. We'll send you a
new can OF YOUR FAVORITE TUNER
SPRAY FREE!
There are no strings attached to this offer.
If you ask for TUN-O-BRITE, we'll be de-
lighted to send you another can absolutely
free. If you ask for a competitive brand, we'll
be disappointed, but we'll send it to you any-
how. Either way, you can't lose. You get to
try TUN-O-BRITE at our expense because
you can swap the empty can for a free can
of your favorite tuner spray.

Of course, we're betting that once you try
TUN-O-BRITE, you simply won't settle for
any other product, no matter how cheap you
can buy it. After all, you can tell a profes-
sional TV technician by the tools he uses.

CHEMTRONICS
HEremac 1260 RALPH AVE.

BKLYN., N.Y. 11236

. for more details circle 105 on Reader Service Card



S
O
O
v

2
5
V

-
Pr500 V

P
 P

E
D

,

114
-

N
IT

S
 C

P
I

7875 C
P

S

30 C
P

S

S
0
C
I

E
LE

C
T

R
O

N
IC

T
E

C
H

N
IC

1A
N

/D
E

A
LE

R

ar
C

O
M

P
LE

T
E

 M
A

N
U

F
A

C
T

U
R

E
R

 S
' C

IR
C

U
IT

 D
IA

G
R

A
M

S
A

N
D

 T
E

C
H

N
IC

A
L IN

F
O

R
M

A
T

IO
N

 F
O

R
 5 N

E
W

 S
E

T
S

S
C

H
E

M
A

T
IC

 N
O

.
S

C
H

E
M

A
T

IC
 N

O
.

A
IR

LIN
E

1337
R

C
A

 S
A

LE
S

 C
O

R
P

O
R

A
T

IO
N

1339
C

olor T
V

 M
odel G

C
I-12460A

T
V

 C
hassis K

C
S

185

E
M

E
R

S
O

N
1335

S
Y

LV
A

N
IA

1338
T

V
 C

hassis 120962, 120964
C

olor T
V

 C
hassis D

16-2

E
M

E
R

S
O

N
1336

C
olor T

V
 C

hassis T
1O

K
 10-1D

, C

1:108
P

,

12V
P

 -P

7875 C
P

S

I
S
V

22V
P

. P

7815 C
P

S

I
I

0000
P

 

S
O

 C
P

U

0
C

 P
 $

L50V
P

 

IS
 V 0 30 C

P
S

138
  1
7

.V
-0S

 5 V

30 C
P

S

T
O

T
S

 C
P

U

30
C

  I

10 C
P

S

11111.110111111,1C
 O

P

..N
ann U

H
F

 T
U

N
E

R

U
H

F
 I.F

.
IN

P
U

T

T
-1

;

t:171 -0

-C
2

F
1421

F-141141

171
1-7

0

C
 4

47

-fT
rs-10

1

L
C

I041

A
N

T
. IN

P
U

T
 C

O
IL A

S
S

'S
'

H
s./ 14'1

M
enai 0:100410C

 O
P

V
H

F

8.15 M
ILO

 m
./ N

ano.
V

14 IIC
IIS

A
Y

o/c0004*

m
u) 0.1011101111 S

P
IC

111111

 C
1411C

  M
C

* C
4P

1111110011
P

IC
O

IS
S

IP
.111,11 A

P
O

r
 T

U
S

10,I1 C
A

P
S

C
IT

O
N

. N
O

 W
IC

R
O

I06 W
el A

m
p .00.

4.11111046
ill O

N
U

S
 N

M
I A

N
D

 1,10S
T

A
P

P
.*

C
011,01.* IN

D
IC

A
T

I C
LO

C
K

110.
notarial.

T
 T

O
P

 C
O

S
I. D

 O
R

IO
N

 C
O

M
 41 M

A
LI 1.1.1410

1 C
P

S
1

IP
,

p  T
M

 P
O

IN
T

PI:1P

114111/01$1,

typo,
11.1

10 W
M

, 

P
O

W
 S

U
P

P
LY

a

11i312...

S
O

O
 1111410101104

1N
101.W

IS
IIC

1

47;

C
-3

1000

I
O*G

C

C
-PS

1000

C
17

0004--4O

JA
N

U
A

R
Y

  1971

C
O

1335
E

M
E

R
SO

N
T

V
 C

hassis
120962, 120964

S
Y

M
B

O
L

D
E

S
C

R
IP

T
IO

N
E

M
E

R
S

O
N

 P
A

R
T

 N
O

.

R
-29-volum

e/on-off (C
h 120962)

391081
R

-29-volum
e/on-off (C

h 120964)
390912

R
 -30 -contrast

391048
R

32 -bright
391046

C
H

R
 -37A

 -v lin
391082

203
R

 -3713-v size
391082

R
-37C

-A
G

C
391082

11 -62 -w
idth

390993
C

-20
R

-80-vert hold
391047

1000
C

i2
6C

G
8A

R
 -28-4.7K

, 5w
397158

R
-75, 76-800,5w

394307
R

-78-5 n, 7w
394216

6-79-14n, 7w
394312

C
-2, 12-22pf, N

P
O

928824X
C

-14-1.9pf, N
P

O
928207

C
 -56A

 -250/180v, elect'
925713

C
 -5613-250/180v, elect

925713
C

 -56C
 -100/180v, elect

925713
 T

O
 C

E
N

T
E

R
C

 -560-50/180v, elect
925713

S
H

IE
LD

 O
F

zz I.
IK

C
-81-20 of, 75v, N

P
 (C

h 120963) elect
925656

G
C

G
IIK

 S
O

C
K

E
T

T
 -1 -sound interstage xform

er
720513

C
05

614
T

-2, 3, 4 -if interstage xform
er

720540
3

1000
1000

T
 -5 -sound take -off xform

er
720512

R
-4

T
-6

horiz output xform
er

738210
T

-7-vert output xform
er

738193
L-2-quadrature coil

720404
P

IF
R

.
L-12-horiz oscillator coil

716165
L -13 -choke

705066
L -14 -yoke, deflection

708532
N

-1-couplate, sync separator
923059

N
-2-couplate, vert integrator

923159

1/11 4 S
Z

4

'°

.....

T
at

coy,
I

$
T

 R
I

11

P
R

IN
T

 II
0

C
IR

C
U

IT
D

 011
111

10011111.0.11111.
4u010 C

T
O

P
V

-1 401$040T
1114

7
-- ---

I
N

ona..

T
 r5

t
L

°- 
21:21i-M

IG
X

=
r T

ereS
 =

V
al

idel
91.33

S
1

(T
E

O
 r

S
O

 C
P

S

R
oom

*,
4S

 4IJ7
100111
T

 -4
rD

IO
 D

S
T

X
 

1

N
-10

a

O
V

S
0 C

O
IL

o
f7 

11

141400/s4r3

47;11
170147C

000

J  1

F
T -1

"Iirtor " "l0tcr
4tX

 1

S
P

 -I

12,4.0.1

cree,61 111,1411,61.)

-out*

.T
oo iiZ

H
V

O
LT

A
G

E
 V

A
R

IE
S

 W
IT

H
 I"

*V
O

L
T

A
G

E
 V

A
R

IE
S W

IT
H

 V
 M

O
L

D
V

O
L

T
A

G
E

 V
A

R
IE

S W
IT

H
 11 M

O
L

D

 31

N
O

P
 O

uT
P

uT
 T

IU
S

P
O

R
IM

P

T

71'170""

0117101rm
s

T
  7

'H
T

01=
111100111

L
A

W
.

0311-1100V101 0,11/
vglow

s

+
T

o
1O

r
,10V

 I
rL

  11
37C

P
IC

1011

LILT
LIN

T
IO

N
 Y

O
R

E

C
O

P
Y

R
IG

H
T

 1971 B
Y

 E
LE

C
T

R
O

N
IC

 T
E

C
H

N
IC

IA
N

/D
E

A
LE

R
 

1 E
A

S
T

 F
IR

S
T

 S
T

R
E

E
T

. D
U

LU
T

H
. M

IN
N

E
S

O
T

A
 55802



13
36

JV
47

74
0155

; ,
 P

S
IM

1.
44

41
4

i
-=

1.
44

41
31

C
1,

11
11

f I
.

11

10
5,

1-
.x

1 L
'

-0
i

3
5

E
M

E
R

SO
N

C
ol

or
 T

V
 C

ha
ss

is
T

10
K

10
-1

D
, C

/
/

E
LE

C
T

R
O

N
IC

e=
r-

F
T

E
C

H
N

IC
IA

N
/F

IF
A

/1
F

R

JA
N

U
A

R
Y

  1
97

1
C

O
M

P
LE

T
E

 M
A

N
U

F
A

C
T

U
R

E
R

S
' C

IR
C

U
IT

 D
IA

G
R

A
M

S
A

N
D

 T
E

C
H

N
IC

A
L 

IN
F

O
R

M
A

T
IO

N
 F

O
R

 5
 N

E
W

 S
E

T
S

V
H

F
 T

U
N

E
R

 9
4C

34
4-

2 
'E

 C
T

F
 "

25
5

!
ji

Lv
44

C
L4

40

9/
I

cR
A

N
N

E
L
7

57
11

15
 tI

LV
43

4
1.

01
43

8

Lv
4_

3C

/
I C

V
40

I
I

I

4
s

-.
11

8R
2`

"7
1.

""
's

g3
91

-1
12 iv
e

11
16

40

C
V

N
on

e
:2

21

17
4:

-4
-0

34
1

01
11

11
01

5
44

40

Lv
36

Lv
 3

5

-C
71

13
'0

77
71

7
Lv

36
11

38
22

:
ov

al

7t
"2

61
 7

7
_e

 R
oo

1,
35

IC
O

N
A

10
04

61
(

1

71
1

1

30
05

 V
III

U
T

 IN
P

U
T

J

57
82

1.
6

M
I 6

09
05

1

00
2/

09
21

7.
20

57
82

11
04

0 
w

ilE
R

05
2,

4"

:4
-

re
71

1 C
Y
I
S

0
0
0

L
s,

 1
9

55
11

LV
43

0
P

E
R

IU
M

E
M

P
L

ro
w

C
V

1?/
4

l
 
0
0
0
1

E
ri

L
V

22 41
11

6
T
i
v
7
3

no 61
1

V
1+

C

C
V

11

6:
 1-

V
1C

"

C
V

4?

IV
--

4n

n9
R

V
6

.4
14

.7
2;

,,,
73

0
,2

11
1

22
0

00
26

5.
6

01
25

5.
61

51
82

1-
2

M
E

O
W

05
3

1 "s
t

11
10

00
cy

.

C
V

O

Il
00

0)
10

73
)1

10
24

_

15
6°

1V
11

05
5

01
.r

'y
4r

,1
2

7-
_,

,,.
..

__
_.

...
..,

(
.,p

o,
_.

..
...

...
)-

__
__

- 
ta

ll 
4

11
50

0
_,

nv
,i1

p

C
4 10

14
10

21
1

C
V
I
I

10
00

1C
44

53
1 

ft 
I

C
O

A
1 

71
C

R

vl
,li

S
il

C
R

D
85

R
IO

01
/M

 a
l

11
2 

X
I 

0,
93

11
42

-7
 .S

3-
47

0
10

14
4-

18
45

4 
41

.7
6

1/
41

1

vI
llr

i
1/

41
1

.0
11

0 
I

R
E

C
Ilf

IB
I

.,
_ 

=

R
U

N
 C

1-
1.

4^
/G

E
S

0 
SW

im
oc

nc
rt

ow

R
A

6
57

13
14

1.
4

4.
11

1,
5%

is
o

IF

A
l V

.;
L

A
2

C
IV

f0
fi

r

I

I
I

4C
nm

._

I

LA
5

47
.2

5

4
4
0

11
01

R
A

15
51

0

4.
14

10
5%

50
0 

S
II

"0
_4

/4
11 11

41
2

C
A

??

IT
/7

12
\ 1

15
00

C
17

9
41

0

18
" 

cc

55
11

0 
A

T
u1

11
1.

 v
qu

I
S

 IE
C

T
E

D
 II

I.
.5

11
06

 M
A

T
 C

m
.

T
U

N
E

R
 9

46
33

6-
2

07
(3

7:
77

7-
1

r
Lu

'
R

u
15

1E
G

1
A

ll.
 IN

T
O

C
/P

.,
@ P
U

14

S
U

15
38

.0
8

s-
1

7
4
0
 
0
x
6
 
F
I
N
E

LU
5

10
(1

16 R
ui

3
2.

21

C
U

6
l
l

30 10
10

 1
--

 -
-

10
C

M
1.

07

-r
to

o

10

93
A

59
.1

11
x1

11
1(

6
C

R
U

4

11
81

28
.8

_

24
1/

 T
W

O
R

ol
30

33
0,

01
40

0
5
0
.
5
5
1
1

C
/6

57
B

21
-2

U
H

F
 C

IS
C

05
4

I,
 1

5Y

.S
Y

LA
20

11
11

2.
21

C
A

M

10
50

0

41
4,

05
76

13
7-

12
R

at
 U

SE
D

36
4

A
C

C
 O

E
M

w
v5

0
01

11
/1

50
1(

51
75

95
.1

/4
1

07
15

6
C

O
A

T
 P

lu
c

_L
f

JV
 4

9
01

39
3

1.
10

T
P7

E
7

"
C

m
22

,5
00

1
10

0

11
11

1.
21

57
13

14
1.

4
20

01
1

32
,

02

5%

LA
28

4
1
7
1

3.
36

4,
01

r 57
13

14
2-

4
N

57
81

64
-4

01
79

34
01

(

21
03

C
.1

31

10
0

0
0

11
32

1.
21 ,
4
1
3

ft"
cu

t
57

13
13

6-
12

cc

pi
n

1.
04

,5
4

'``
.0

42
A

C
C

 A
M

P
51

81
36

 1
2

5
1
2

A
C

C
 C

A
T

E

10
10

itC
:5

2:
:

:4
:7

0
1
1
0

no
ot

1"
11

14
1

1/
11

1

51
1

10
(1

09

I/4
w

11
5/

C
a
t

15
0,

10
1,

5%
9C

R
5C

S
E

35
.3

1
O

tt,
 IF

4-
11

11
r

A
C

C
 P

U
LS

E
40

00

%
43

.iy

04
31

42
4

1.
11

.1
4-1

11
1

10
5

51
0

I/4
7,

5%

0,
4

01
14

4
C

H
T

4

10
00

11
0

20
00

4?
40

v
40

v

C
U

39
-1

1

12
C

u3
C

 T
of

f;
 P

M
 1

 5
/1

11
1 

01
A

r';
4
/
f
n

K
i
n
 
C
O
N
l
f
C
T
S
 
/
0

#0
T

 R
ai

 o
f 1

00
91

0v
v.

11
01

(

11
00

01
1

R
E

PL
A

C
E

 a
l M

IN

m
um

PI
N

1.
11

2:
51

S
H

 4
2

';e
4:

1"
P

 7
7

-J
/1

76
01

14
,0

7c
1F

0

C
H

C
A

T
E

S 
C

Ii
(0

.4
1

N
O

IT
S

C
11

15
51

5 
00

00
.

01
5,

51
01

04
01

5 
m

1,
04

 /0
%

(M
om

 N
al

l 1
/1

 P
/C

01
,1

00
S 

01
11

15
-4

- 
O

W
N

/5
f 

M
IM

I!
,

I(
5/

51
41

0(
 0

14
15

 0
, C

01
15

 1
15

5 
10

1 
a 

O
f 

X
I 

50
0,

0,
 M

A
W

S 
17

01
11

 P
a 

W
N

W
.

00
4,

40
 I

 1
01

10
01

1 
00

1(
5.

.
05

 4
00

10
15

 1
01

0 
0/

10
 1

10
1,

 1
10

 0
4,

0(
01

 1
0 

00
45

11
5 

00
10

0.
al

 M
N

 g
 a

ff
. 0

01
01

15
 I

 P
M

 1
12

17
40

15
 1

1.
41

 M
O

O
, 0

11
(0

10
O

r 
01

,1
10

/0
1 

01
 1

(5
1 

f0
1/

01
1(

01
 I

 P
ita

 1
01

(0
10

11
.

01
10

5 
14

00
 O

N
 0

1/
51

0 
00

 0
01

11
12

 0
/1

0 
00

10
11

 0
00

/1
0/

O
/

11
11

,1
11

,0
10

35
 1

00
10

04
51

 0
01

01
04

.5
 0

 N
M

.
11

1 
N

M
 0

01
10

15
 M

I 
10

01
00

 0
11

0/
0 

10
5/

11
0,

00
11

00
05

 1
40

0
10

11
.1

1/
11

,0
 N

O
M

E
 M

T
 5

/a
* 

00
00

10
 .1

 7
0 

10
01

1$
IC

C
 1

1 
If

s/
 P

O
W

 M
gt

00
11

11
45

1,
 M

O
W

N
 0

01
11

01
5 

5(
1(

00
 #

01
01

1 
0/

51
05

,.
M

A
N

S/
57

00
00

10
 4

0,
0 

04
0a

11
05

,5
10

15
, 0

0 
N

W
 O

C
 0

0 
M

N
 M

O
M

 C
05

5,
5 

41
00

0.
00

 0
01

 I
O

M
 5

(1
 O

n 
0/

10
11

41
5/

51
04

51
, 1

05
11

5)

51
1 

44
40

5 
M

O
M

 0
1 

05
04

01
12

1.
0.

51
 C

40
/0

0 
10

 0
11

,2
11

 I
C

C
/0

(1
01

 5
00

11
 I

f 
af

t, 
00

00
0(

41
 f

am
ili

a 
00

 1
0 

04
5.

51
S 

(0
00

00
.

10
 A

M
 N

I 
0 

00
00

 M
ill

,,(
11

11
0 

m
aw

, 0
(1

50
0(

.
O

S(
 Y

rr
i, 

01
 0

 I
 1

00
 M

g 
01

0/
(0

(l
.

00
 1

10
1 

00
11

(I
((

53
/l(

0(
4/

ID
 /0

41
5/

51
01

1(
40

5.
04

01
01

:
X

 1
01

 0
/5

10
81

40
00

 5
11

1/
11

C
 0

14
(0

 0
00

11
01

.
M

. 0
00

 0
.0

05
11

11
01

 /5
 N

O
W

A
%

 1
01

11
 1

51
 A

M
M

O
 1

01
(5

. I
f 

A
T

C
(5

5,
10

01
51

00

IC
C

 1
 0

10
 2

 1
10

 0
 1

.1
01

0 
2 

11
0 

0 
1.

O
M

 N
W

 0
05

7,
70

, 5
0 

10
1 

C
O

C
O

N
/M

/ C
II

 I
f 

01
11

01
0 

T
O

 'I
S 

41
00

1 
01

/0
01

41
 5

(1
11

0.
I(

04
00

40
,0

1 
01

 0
00

1(
1 

00
 0

0(
01

5/
01

1 
0/

10
 S

W
IM

11
,1

11
12

4:
41

5(
 5

1 
/5

04
41

/0
0 

11
10

51
00

11
 0

11
71

 5
4,

01
C

11
1,

 1
0 

00
/0

00
55

/1
/1

11
0 

01
 (

/(
01

0/
04

14
1 

oa
t 1

01
04

0(
17

IT
21

 (
00

/0
41

11

00
 z

so
 0

00
1 

0A
/1

10
 0

/0
11

11
( 

70
0(

 0
44

 0
0 

ow
 0

00
01

,4
 5

01
70

.
C

04
55

10
 7

3 
00

10
(0

1(
0 

01
0a

00
11

, 1
0

01
1 

IM
F

1 
W

I 
10

41
01

(0
 0

1 
80

11
00

 O
f 

01
10

15
10

/1
11

70
0 

51
51

(0
.

0E
1

11
1.

01
41

01
(1

1
64

4/
9

50
41

01

00
1

T
Y

P
E

 1
11

11
14

-7
3 

-r
e.

.,_
-

T
H

2

T
04

75
0

LI
N

E
 1

11
13

1
18

0T
 A

C

10
11

64
1 

*T
M

 0
? 

T
R

A
N

S
IS

T
O

R
S

05
1.

05
2

05
3,

05
4

T
A

C
C

 D
E

LA
Y 4/

0

18
.8

.5
51

15

T
H

41

60

1A
E

I P
M

.
1

r
01

1
57

11
50

 I/

51
7

01
74

00
E

51
11

11
12

93
94

2-
7

40
01

/0
10

8

m
oo

01
.4

2.
55

E
10

17
 N

O
U

R
O

C
A

P
 7

70
E

5

P
LA

S
T

IC
 L

A
S

T
7T

P
E

S
(1

0(
01

O
il

E
11

11
11

1
1.

11
S

E
C

  C
O

tti
 C

 T
O

R
A

N
O

D
E

S
il 

 S
11

1(
10

 C
04

1E
01

10
0

O
. O

R
A

IR
C

U
T

5 
.S

O
U

R
C

E
LE

O
0 

-C
R

T
(

C
40

42
93

03
1 

II

12
2

O
X

LE
C

T
01

1
iC

IS
T

1

C
M

O
C

A
N

H
76

10
0E

0
1
0
0
1

P
H

E
15

IL
O

(
P

IN
 V

IE
W

.4
.5

 e e'

N
O

M
 9

10
0

04
84

50
00

1

1 06
 0

' 0
'

o 
o2

o'

I
C

O
M

71
04

 P
 1

10
50

01
7

29
04

51
6.

V
H

S

1
4
1
2
8
.
3

93
C

8 
-I

S
O

U
41

0 
D

E
T

C
R

A
43

LA
4

12
,0

11
13

1

/0
5,

59
.

LA
39

LA
46

C
81

C
IS

1.
61

11
.

11
17

0

R
M
I

51
81

51
.6

'0
57

81
52

-2
,A

40
01

4;
4P

:4
T

 2
0

25
0E

:5
17

/V
IC

/
93

C
8 

-I

_5
30

,
14

11
 I

 a
ll

c1
09

25
1.

.1
1

S
O

M
ID

01
71

11
7

st
7

.

01
15

I1
IR

A
9T

3°
41

0C
M

8-
T

I
R

12
9 

16
30

 1
. 0

03
/

H
T

T

cl
in

26
4.

14
,4

0
T

P

0
1
2
1

93
C

31
-1

3
I

R
A

T
IO

 M
T

61
2/

C
28

23
N

2f

Z
E

N
E

R
 R

F
C

so
C

11
23

-L
53

8.
41

T
ow

',T
r

.
59

.
1.

1,
54

A
93

02
5-

3
C

IT

10
40

57
81

60
1

C
A

41
C

15
0

C
A

53
01

0(
0

LA
 S

8
C

88
8

25
O

f
15

0,
5%

1S
T

 V
ID

E
O

 M
P

01
0

P
 W

S
 1

_C
h3

7 
_C

M
I 1

91
.,

"T
' 7

20

C
al

l
15

00 A It 
u4

14
49

41
25

78
11

14
705%

5%
59

.
54

5;
L2

7,
1,

4
47

0
4/

4,

IY
I 11

6/
5.

11

5.
4,

14
41

10

C
A

52
""

11
50

0
4"

T
A

59
4.

50
9

71
10

J
i

.,
M

S
S

III
'5

4
Y

M

5%
IA

N
I/4

11

11
41

2 
T

1.
1/

4 
w

10
01

1(
ri

r
,0

0f
 $

50

0:
0,

8

10
 1

41
5 

,0
5

/7
9 C

H

IV
 1

4,
11

0
01

S(
IV

/C
( 

50
/1

(0
52

10
5

se

-.
02

40

51
r

1/
01

0

1
4
3
5 2
8
.

10
1,

55
,..

A
C

C

K
Y

11
6

IC
I

IN
01

.1
4

11
1,

17
41

1

1.
51

I/1
11

C
C

IO
C

C
9

LC
I(

0
8
0

.0
44

A
N

T
I .

11
11

0

1.
01

11
00

1/
50

-4
-

T
C

14
M

S
T

71
1

P
V

15
 I

10
00

C
O

I

57
11

14
5-

12
B

U
R

S
T

 A
M

P
10

!:
11

0C
ila

C
R

01
4

01
2

O
IL

IE
R

 O
E

 M
O

M

93
C

14
-1

ca
ts

10
7

C
10

01
9

.0
I4

1
10

04
Ila

n 
D

E
T

E
C

T
O

R

11
01

0

10
0.

1/
41

A
N

Y
93

04
-1

11
11

11
65

M
r

62
1 1/
10

C
16

11
*

61 51
67

1.
51

1E
0

6A
R

 C
61

1'

01
61

56
0

5.
11 41

;3
.,.

11

I

1
6
1
6 1
6

C
O
2
1

m
e

1.
11

,1
/1

4

1
0
3
0

E
m

ig
2.

21
,1

/1
1

ei
m

m
ix

is

N
O

fY
11

,1
/4

1

51
B

14
6-

12
C

O
LO

R
 K

IL
LE

R
 A

M
P

01
6

10
00

C
O

O

LO
3

20
,2

C
R

D
I6

10
0,

I/4
11

10
11

13
C

11
4-

1

11
4

56
0 

/1
11

61
 4

7

51
81

50
12

08
3

C
O

26
5%

61
0

40
0,

1/
01

21
11

S
E

 D
E

T
E

C
T

O
R

70
00

:6
'

01
7

0
0
5

5
0
5

51
50

00

m
il

IC
15 15

1
1/

10

C
04

5
1
0

1T
P

03
T
P
O
2

/w
oo

"la
95

C
11

4.
1

10
13

10
13

10
0

0/
11

(0
0

C
R

D
I7

0,
1'

4
P

li/
S

E
 D

E
T

E
C

T
O

R
 1

/4
11

C
O

22
-

.7
20

11

C
 0

31
.1

1"

4.
75

C
O

LO
R

K
IL

LE
R

0 5

A B F G

O
E

M
4. 11

13
1

10
1

1
.

07
0 3,

C
N
 
I
O
C

..i
ts

tp
llo

,
N

o,
.

1

C
*1

01
 ,

16
01

10
 

35
09

K
A

M
A

U
T

O
M

A
T

IC
 C

O
LO

R
 R

O
O

M
M
N

00
 M

r
1.

11
12

1/
31

E
0

C
A

R
E

II

T
.

19
04

11
T

/1
1.

4

P
H

7
P

LU
G

P
IN V
T

R

11
1,

11
15

9
5
0
0
6
1
?

V
IE

/
-

44

rr
i,c

ef
t 0

07
1 

aw
ar

ir
/ft

C
A

W
C

7f
0 

/V
60

6
E

D

II
SI

C
O

lv
fl

if
ff

C
t 0

10
(0

/0
#

IM
IS

19
:1

 I
O

M
N

I 
M

I5
*

91
0

kl
uG

i2
c8

0,
4;

,:

P
M

,
M

G
29

C
O

N
vE

R
C

E
R

C
E

T
O

K
E

17
11

1/
11

U
.

II
N

C
40

01
5 

10
11

4,
11

0.
1

- 
m

m
m

1
4
1
1
1
 

f
IL

g2
C

80
7n

",
:

A
 K

ea
 :

t
58

1/
10

0

-

R
O

E

N
C

 1
11

9

f-L
G

21
3C

7'
,"

"

,4
07

7
I

C
O

B
S

R
E

D
0
4
8

2

f._
 f

;.1
-4

c1
 :

C
IA

T
I0

R
I

11
1.

11
/1

0

C
I
N

01
40

11
17

M
H

6

W
A

K
E

N

- II
11

 0

C
R

C
I
A

R
IC

E
44

4

C
5

IS
O

. 3
1

22
0,

74

C
R

G
18

R
E

C
T

Ic
f5 00 1
1

C
R

G
 IC

R
E

V

10
6

10
0

11
1

C
C

12
45

0
C

O
I?

.4
51

41
1

LE
F

T
 II

 -
C

 V
E

R
T

;ii
?

©
LE

F
T

 R
 -

C
 H

O
R

IZ
.

50
6

2 
T

V
 ,B

LU
E

LG
70

i
0

0
H

O
R

IZ
..0

11
cu

to
ut

®
M

I1
11

11
10

11
:

,
.4

-4
,0

44
4-

, I
W

O
 0

4
R

T
. R

 -
6 

H
O

R
IZ

.0
22

51
--

A
A

.
0
0
4

L
A B

E
 -

-1
11

W
-

R
T

. R
 -

C
 V

E
R

T
.

LE
F

T
 B

LU
E

M
O

IL

5(
1(

04
1/

C
10

0/
4"

0/
5 

50
00

1 
1,

11
/0

1
M

IM
S

..-
-1

1,
01

00
(5

 1
10

 1
21

11
01

C
O

O

.0
42

50

?W
O

W
C

C
?

.0
56

11
F

'S
O

W
N

M
C

I

0
B

O
T

.R
-C

.
O

P

H
O

R
IZ

.
0 

H
O

R
IZ

.

F
1C

-2
5

S
O

O
20

11
02

1

S
O

O
C

20 30

R
O

T
 B

LU
E

' 2
8

H
O

R
IZ

.

R
C

i

39
0

"D
E

S
W

10
4

1M
1

E
 0

7:
7

R
C

V
E

R
T

.

15
0

T
O

P
. B

LU
E

H
O

A
R

.

I u
t

R
E

70
C

T
10

c0

!1
11

54
21

R
U

T
.

1_
10

00

tC
I1

1

10
/1

P
E

T
'

Z
 9

11
12

1-
-

21
.1

N

55
01

11
.1

00
v

/ 1
00

0
6E

5

11
10

1
C

T
.

A
D

°

40
0

30
11

6
v6

--
00

F
01

14
3:

!it
tl

R
E

C
T

I1
A

C
IO

25
,1

18
91

10
V

4
V

2
V

I
V

3

0 
0

0 
0 

0 
0 

0
0 

0
25

C
K

3
 P

w
S 

2m
vs 0 
0

C
.0

11
1

11
11

11
11

11
M

M
II

I
41

M
R

41
1/

 II
M

I=
M

11
11

11
11

11
11

11
1.

11
10

11
11

11
11

4M
1

C
O

P
Y

R
IG

H
T

 1
97

1 
B

Y
 E

LE
C

T
R

O
N

IC
 T

E
C

H
N

IC
IA

N
/D

E
A

LE
R

 
1 

E
A

S
T

 F
IR

S
T

 S
T

R
E

E
T

. D
U

LU
T

H
. M

IN
N

E
S

O
T

A
 5

58
02



11111111181
11181818111

4111111181

AB

11181101111 0=
1110010

11111IV
O

LU
M

E

r578153-961 n't"'W
1001011E

-1M
P

M
T

'U
dir

M
IN

`III
.1') 1.4 Jr

!im
a

100,1/411

T
0001001

-70100,0-3
5%

7131 IC
A

1/411

1014
120 .1/1/

3510

T
H

44
S

P
E

U
E

Rr
-

at
=

1--,
7411

331

rO
5r

o-
601

LC
37

441 S
r"

LE
30

11004.4.4/5.
M

IE
R

 P
I

N
g

"
"

i
t
t
t
l
i
t
a
t
i

518155.10110
30-4201/!

m
Itio ouirut

#
01143

'
IN

T
O

 8311

LB
68

Ills101
10 I

nil
2?

44

D
E

FG

1/41,10
11173/

Ion
I

1111
43

11

14*
518143.12

IS
1B

A
N

D
P

A
S

S
013

171
T

llp
57813712 C

,Ig
S

Y
N

C
 S

E
P

O
il

LC
16

C
11110101

T
114 -O

ff

Jr

R
C

le 1721
101,5%

IA

ccso
151
1
5
1

T

C
W

2
IC

23

0110
0224
331
1/411

T
C

29

751
ccse

410
m

g
I/4i

C
F

1
93"C

32..01015(.17"
578144.12

IC
31

110,
1/40

C
C

30
310

2110 141111P
A

S
S

1C
13

101JA
N

014

C
C

M

T
A

W
 -cos1T

 v1i
101t15r

1121

151,1/111coos

ts *N
eu

C
C

49
1000

C
C

52
1051

i00012.711

!1//1

0079
C

IM
3

-l(---j, .010f
III

-5"

C
1171

5111C
,74 C

U
'

--if--4
.

__)1

il
sir

C
C

6 i
578148-12

ffirc s's-11
m

i
L052

IC
11

40417.91.1,111111K
13C

38-11 ,
fair

2200
1;7

If
I

III
f

015
C

R
042

734
oi'.

m
u

.
now

t.
th'

0-106?

I
1015

C
033

.0110

1034

aw
ns A

m
m

on
01-

220.10%
04g

0
.11

661

0187
100

1

v T
s 578143.12

im
s,

s.,';i.
3 S

A
M

Itz O
S

C
300

-4-
im

016
5%

I
043 T

I43 rlE
ii.:.sy

II/
0

713c31,1s184111.:4 IC
D

315%
0

I1!1'06

I5%
R

E
A

C
T

A
N

C
E

A
D

J.

1540
180

i/411

1041
680
3%

N
IS

.111?

C
D

S
/

0053
.014

II
9058

754 11 5%

C
O

M

3 31

W
53

540011,556

1011

cur
2
2
0

IS
O

IO
W

13.54,
1/411

578159-12
1101113.58M

111.

1064
019

10T

1/411

III

10LD
63

.6
5%

IC
A

O
ISO

,,,,,,,,,--
C

11112
-51-

11,1/46
L,_7,,.

11C
47

__,(20_,

.017F
-+

I
I

1"'T
:r

C
u.

I i
:

1:0t.01

I3C
1-1

$
±

 - J
IO

W
 M

O
 010f

'" I
C

R
C

44

51B
159-12

I
T

 D
E

M
O

D
U

LA
T

O
R

I Jr
020

L074
M

A
Y

:087
C

013

V
W

161
100

T
I20

nt fl
C

 0 71

.338

518159.12
001100111.11101

11 ?V
02/

1r

..!",
331
044

F
-

6026

1/411i
1120

0111
330

L080
554

10A

IC
oll

I
S
O

C
C

60-
41

if 00
O

f rIS
 I

to

T
IN

T

r

1/217Y
9

200 V
IC

IO
A

N
I

V
2A

1/211Y
9

S
Y

N
C

 M
I

V
26

S
r/S

W
5% 712

S
tr

.5013,2 111,
511

=
I

4_
121210

C
141

711
C

f44
I-1 A

M
P

I w
oo

0131

I
6201

.071)

V
4A

4/01

I
W

O
i
r
r

.22111
.c,

1119i

1.21

IIIIII

0143
2101

7
2

72441

6241
1.215

1.0
10-54

92

-ic"P
ri-

12200

47

ti 50t
1A

C
IO

1.11111
330

C
M

V
4 C

 13.11-

1451
01

6201
0164

3%
391
2
1

0153
51;

2211

Jr
C
I
l
O

o
u
r

41-1
1131

1055
S

 III
I
l

?I

12A
C

10
C

 -T
 A

M
P

V
4B1101

1/Y

10 93

I
21

1657

41

Ill?
4101

LE
49

060.
220.0111f

41 -

C
f1

.007II
1
1
6
1

311
21

11145

1701
Isovv.
C

f66
.0141

713
1101

5%

411.1

531

22.

1
1
6
4

175

S
1145

S
E

R
V

IC
E

 S
III1C

4
753

I
5

5.11
41.to o#Isr

I
C

S
C

E
S

1

/164
118

ft.
6011061

O
.O

f P
IS

 i
W

 IT
" rr

5,11114.-I
7 M

in
0--

0 18113.151
1

sE
lyipp

111511._,

755 _...._
11

el
._23.1_,E

1/130

0 I C
'-.--4.evfirs.

r
/V

 ft00. If

c,,G
G

I
11434 -.- 1/6.140/4N

/0468/60

R
U

E
G

R
E

E
N

211,24
141/121101 O

A
?

D
R

IV
E

D
R

IV
E

1
!
O
r
s

1-011-0100

r
I ,

I
1111

ace, tn

tm
E

\

m
5r1\

14
ape

1
2

12114

P
W

S
 2

.71

S
aga

56111
1111O

60211
1618 C

A
1

-1Z
 1-1110

IF
 -

1112
150

s
p
a
r

M
C

 ItIS
E

II

111i4

$i0
-C

E
57

"1500

v
B

:13JP22
rix4)-i0

I
IIT

F
A

P
2297101301C

H
C

IL110

lull

I,
7;1%

314

°
air71,/,f"fer

1=
1

40
r

1045
11000

1211C
A

I
2.3 ir

r12001
-

1000

1-9.24v
16u 1/r
2

!iv
0
4
8
0

S
I
f
1
1

-4117:
B

LU
E

'

S
C

R
E

E
N

S
C

R
E

E
N

.5/00

R
E

D
,

S
C

R
E

E
N

054,

1113
III C

art
C

O
W

'S
 IC

II,Pr,a,
U

K

4E
,::2..

C
11,5

11 /1
10/140011

=
_I'

,soi
m

e/N
.51T

h
--F

,
lar fO

C
r1.]

ii.
T

 I
T

T

101.1 M
O

 10
W

IS. 0
O

f fat
1101

M
A

IO
 III 4 0 fd

I PIN
S 14101

501

I
C

O
N

T
R

A
S

Ti
B

R
IG

H
T

N
E

S
S

M
A

S
T

E
R

,
°..

c

t
21

C
O

N
T

R
O

L
I1 i I

,s0 on
21

111.1 .
0429

44
IS

IC
H

T
N

E
S

S
...1

''itl..27
N

V
 W

V

481=
116

1h25J 18
=

4341030
V

IA

68811111101 48=
418110

118181111111

M

178
541

C
140

22001
C

E
I

1500

tO
r

C
H

O
.01/11

15 79
1001

C
E

I1
_y

3100
tole

4-0(
C

E
15__422'"
0-

711
.1300114".

.0311111

0E
23

L
I
S

0E
58

.02717

0(24
3.3416

 724
:1001
`2 1

2401
1/225,1Z

8
5%

4E
11T

 O
U

T
P

U
T

 0;1071014141( K
IW

I&
V

1E
1

311

1
0
1
3

1001

S
IM

 IN
E

M
 0

A
S

4

0E
11

2.20E
C

V
E

R
T

.

LIN

3
0
0
1

4(21

SO

/O
r

A
IM

11

A
t2It

C
A

M
:114,10111

330$

33000

a

11622
4
1
1

3111

S
O

M
$
3
2
7

130v
root
r
s
J
v

0IM
M

O
 1M

A
C

 IF
,

E
t

0
6
1
3

T
A

6slIS
T

'4,13111

N
O

R
 a

,
P

H
A

S
E

m
oo

D
E

T

2
1
2

C
lIF

4i
6-

A
B

.

1113

56E
C

 73
5,/

Ill561

I/29JW
8

H
O

C
/ C

S
C

 20111101
V

311

W
I/

T
P

F
I

1113
181

170

ji
O
r

2
1
0
1

B
O

O
4111

714
11101

21,
5%

III
C

f10
--"151""

31,0
___C

3f11
11000I

214f

78
71

I?
330

V
E

N
T

.

1431E
 S

IZ
E

3.41420

1
0
3
0

1001

vE
R

T
N

O
LO

1/29J W
8

110112 05C

1
1
0
0
6

V
38

_C
M

-'3300i
7
Y
:
:

7Y

C
O

O
3°31P

-11

1
120

C
(33

4100

1121

1201

J
S
r

LY
24

H
O

R
ILA

D
J.

a
r

151

C
ID

_

rZ
__

3
e.1130

301
5%

A
D

JU
S

T

11129
1117

2001
IC

I
C

f31 l C
O

S
5.4,10

1621
131

2
4

113010-3
11.4 116

C
M

Y
40

506
113?

C
135

11/i
5%

4700

..11131
1001

T
O

 1(118
00 M

O
V

E
P

ri7C
0 J045

J11413
50661
1117

V
IE

ll

go O
X

S
1

11,1/0/1

20
/

101k
1A

104

01110110

111/117

0080 M
r

T
H

73

V
E

R
T

IC
A

L

0011111

711170111711

Punt

V
E

R
T

.
C

E
N

T
E

R
IN

C

T
O

 It
r
l
i
r

S
O

'1100
T

110

A
l

4,

30J Z
6

110110.001P
u1

v6

/Jr

1674

11014 4110111,

C
616H

-41

07

340

60

1 60

60111 O
uT

1161

II '4413

0419

IN
V

25C
K

3
D

A
M

P
E

R
2,

'11565 I

12.5tv

R
E

D
III

R
7

5847
v(111 613C

1( I
1111100 V

IE
R

r- m
i457 D

E
F

LE
C

T
IO

N
 Y

O
R

E
R

E
D

IT
IC

A
L

C
O

it5

8151
ifInC

O
ti

111(1110101

1150

100
T

IY

7.111

147512 2"

21
,

011001111
C

0115

1.50
10241

470,2n

C
i410

.221r

r -14437 D
E

F
LE

C
tiO

N
 T

O
O

52

10111/0411L
C

O
,L5

107 L6E
0 W

I 110610-71
C

R
A

M
.

tql
10113

L
.21

igf

11175
-LC

1124
101

011111

C
125

E
M

E
 R

 S
O

N
C

olor T
V

 C
hassis

T
10K

10-1D
, C

S
Y

M
B

O
L

D
E

S
C

R
IP

T
IO

N
E

M
E

R
S

O
N

 P
A

R
T

 N
O

.

R
A

6--4.7n,'4w
. 5%

 special
970186

R
A

48-9.1 fl, '4w
, 5%

 special
60A

2874
R

E
54--vert lin, triple control

75A
95- 12

R
E

55-green drive, triple control
75A

95-12
R

E
56 blue drive, triple control

75A
95-12

R
E

70-P
osinve T

em
p. C

oef R
esistor

61A
52-1

R
E

71 ,N
egatm

e T
em

p C
oef R

esistor
.61A

53-2
R

F
37-60K

, H
V

 adjust control
75A

101-9
R

F
76- blue screen, triple control

75A
95-13

R
F

77 -green screen, triple control
75A

95-13
R

F
78-red screen, triple control

75A
95-13

R
H

19- 1 11,1w
 special

60A
28-95

R
H

 27 -500 n. m
aster bright control

.970202
R

H
28- 2K

, bright control
75A

140-1
R

H
29- 350 0, contrast control

75A
140-3

R
H

30 100K
, vert hold control

75A
140-2

R
H

31 3.4M
, vert size control

75A
135-6

E
U

-134-50O
n. tint control

75A
141.1

R
H

35 2K
, A

G
C

 control
7541367

R
H

36-2K
. A

G
C

 delay control
.970203

R
H

37 10K
, color killer control

970205
R

H
 39- 500 n, color control

75A
141 1

R
H

42--50K
, volum

e control (includes O
n -O

ff S
w

itch)
75A

149-2
R

H
46-10n, vert centering control

75A
64-40

R
H

56- 3.8n, cold therm
istor

61A
27-1

R
H

69--V
D

R
61A

46.7
R

H
71-2 7n 7w

970208
R

H
87 -400 n, reactance control

... 970204
Z

E
23 vert integrator

63A
6-29

C
H

 10A
- 200 pf. 350v, M

ultple E
lectrolytic

970235
C

H
1013-160 pf, 350v, M

ultiple E
lectrolytic

970235
C

H
 10C

-80 pf
350v. M

ultiple E
lectrolytic

970235
C

H
1013- 10 pf, 350v, M

ultiple E
lectrolytic

970235
C

H
14A

 2,000 pf, 40v, M
ultiple E

lectrolytic
970236

C
H

148 2,000 pf, 40v, M
ultiple E

lectrolytic
.

970236
C

H
14C

- 50 of. 4C
fv, M

ultiple E
lectrolytic

970236
D

LH
43--delay line

72A
324-3

LA
5 47 25M

H
z trap coil

970240
LA

54- .video detector coil
970242

LC
16 chrom

a input coil
72A

329-1
LC

34- -47 ph, 2nd bandpass coil
73A

55-28
LD

52- 1 ph, 3.58M
H

z output coil
73A

55-37
LD

63 10 ph, dernod. phase shift coil
73A

55-8
LE

30-62
ph,

peaking coil
73A

55-29
LF

24
hold control

94A
351,1

LG
7-right, blue horiz xform

er
944305,9

LH
12

filter choke
74430-1

T
A

59-4.5 M
H

z trap coil
72A

216-7
T

820 --ratio detector xform
er

72A
318-1

T
C

14-burst x form
er

72A
325-3

T
C

29--bandpass xform
er

72A
327.1

T
H

2 line choke
73A

31.16
T

H
4-pow

er xform
er

804108-5
T

H
18-horiz output xform

er
79A

140-1
T

H
44-audio output 'dorm

er
79A

141 1
T

H
73--vert output xform

er
79A

131-2
C

R
D

42-zener regulator lett 93A
39-14)

93A
39-1

C
R

F
40-chode H

V
 regulator

93A
60-3

Y
D

43- 3.58M
H

z crystal
93A

22-1
F

H
5- 0.5 am

p fuse
84428,3

F
H

74-0.35 am
p fuse

84A
28-8

M
H

6-corcuit breaker .
84A

17,13
tuner V

H
F

....
94A

344-2
yoke, deflection 16 In C

R
T

944304,1
yoke, deflection 12 in. C

R
T

94A
353-1

C
O

P
Y

R
IG

H
T

 1971 B
Y

 E
LE

C
T

R
O

N
IC

 T
E

C
H

N
IC

IA
N

/D
E

A
LE

R
 

1
E

A
S

T
R

 S
T

 S
T

R
E

E
T

 D
U

LU
T

H
 M

 I N
N

E
S

O
T

A
 55802



13
37

T
U

N
E

R
A

N
D

C
O

N
T

R
O

L
B

R
 K

T
.

V
20

0A
1/

2 
12

13
F

II
A

U
D

IO
 O

C
T

.

A
C

IN
T

E
R

LO
C

K
(P

O
LA

R
IZ

E
D

*
12

0*
, 6

01
1

A
C

 P
LU

G
(P

O
LA

R
IZ

E
D

,

V
50

0A
L5

00
1/

3 
M

A
I

11
14

S
Y

N
C

 C
LI

P
P

E
R

C
50

1
+

D
v

15
K

47
0p

F
R

;0
0$

3.
3 

M
 E

D
.(

'

T
P

50

R
50

1*
IO

N
E

G
.

C
B

I 0
1

'C
IR

C
U

IT
B

R
E

A
K

E
R

A
la

A
IR

LI
N

E
C

ol
or

 T
V

 M
od

el
G

C
I-

12
46

0A

JA
N

U
A

R
Y

  1
97

1

10
07

IF
 IN

P
U

T
(M

N
 V

IE
T

U
N

E
70

A
G

C
O

U
T

P
U

T
IT

O
 V

H
F

 T
U

F
E

R
)

T
20

0
4.

5 
M

N
: S

O
U

N
D

D
R

IV
E

R
 T

R
A

N
S

.

E
LE

C
T

R
O

N
IC

sA
ll

C
O

M
P

LE
T

E
 M

A
N

U
F

A
C

T
U

R
E

R
S

' C
IR

C
U

IT
 D

IA
G

R
A

M
S

A
N

D
 T

E
C

H
N

IC
A

L 
IN

F
O

R
M

A
T

:r
,N

 F
O

R
 5

 N
E

W
 S

E
T

S

V
20

08
1O

U
A

D
R

A
T

20
1
U

R
E

1/
2

12
13

F
II

C
O

IL
12

5$
72

--
-7wiE

se
sA

U
M

)

O
U

T
P

U
T

R
20

0
R

20
1

R
20

4
iK

30
K

I
V

O
LU

M
E

C
20

0
C

20
3

.0
1;

;.0
01

r
ov

C
20

1
22

P
F

, 5
%

,

30
1

C
20

4

C
20

5
.0

0
R

20
2

64
0

L3
02

03
02

IF
 IN

P
U

T

! R
p

3
.0

01
C

O
IL R

30
5,

12
1,

5%

V
et

R
A

G
S

I!*
30

1 
27

"

C
O

U
P

L,
E

1G
_

40
01

 0
30

1
x3

04
(1

0o
1.

00
1

39
0

V
30

04
73

00
1/

2 
B

A
R

T
 1

1S
T

 P
ix

 IF
1S

T
 P

11
 IF

T
R

A
N

S
.

f
v

2
,

12
01

A
U

D
IO

 O
U

T
P

U
T

T
R

A
N

S
.

R
20

8
4.

7K

I
P

4,
:0

0r
,

T

83
06

R
30

7
39

1
22

0

C
30

7
03

22

03
06 P
F

O
 IR

3O
S

O
O

K
5%

S
P

E
A

K
E

R
(S

)

V
30

08
1/

2 
8A

R
II

2N
D

 P
ix

 IF

U
O

V

0.
fv

 4
11

.0
7

03
56

22
0

56
22

0

T
30

1
21

0 
F

ix
 IF

T
R

A
N

S
.

i- 
-

1
Fr

o.

K
30

3-
1

T
O

 V
H

F
 T

U
N

E
R

)
1.

--
 -

 -
 -

 -
 -

C
Iq

L-
-_

_ 
- 

I
D

IS
C

R
IM

IN
A

T
O

R

-
 T

R
 -

7
ay

L4
02

L4
03

16
10

2

L
J4

03

iZ
D

1C
41

0
04

02

il
!"

4R
C

71
13

K
27

5

I
1

I

P
R

IM
.

S
E

C
.

...
A

.w
.5

6K

- 
-1

 to
y

40
1 

I 0
1

uJ
ii

C
40

5

!1
.4

__
.P

A
R

T
S

 L
O

C
A

T
E

D
 O

N
V

H
F

 T
U

N
E

R
 A

S
S

E
M

B
LY

IL
T

C
5A

4:
K

0P
,E

11
,0

::F

IC
01

'

w
t.\

it
-t

s3
31

P
; 1

 ''
03

.3
C

44
00

P
1F

7
04

04
 !1

40
21

,
.0

01
1

i4
01

L/
 e

v

C
O

IL\ -
6-

., 
5y

C
40

8 
_.

-4
-z

--
40

9.
,,.

0
m

il 
li'

°4
S

W
tO

O
P

F
1

C
40

/
v

,.0
04

10
4 '

R
40

3
'w

-
16

 a
ki

e
S

V
C

H
,

.4
71

(P
F

L_
__

_
C

I2
4

.0
1

_
-

_ 
--

51
11

- 
- 

-1
L-

--
-
- 

- 
J

V
 3

0I
A

12
 8

C
13

11
3R

D
 F

IX
 IF

ow
l(

R
31

2

A
F

C
 IN

P
U

T

r-
 -

 -

13
0

I
1.

8
fr

or
, U

M
1

^2
z

82
,5

%

13
05

47
U

H

R
S

 I
33

°
C

31
0

00
1i

C
31

2
5P

F

2)
4

C
31

11
1

5%
R

31
7

T
.c

cr
p,

 lb
'p

p

2x
 3

%

R
31

4

K
ai

 4
-F

s,
A

A
.

K
a-

-
F

 I
5.

61
1

I 4
K

V
 =

Ix
ic

r S
%

R
31

4
I
C

83
15

C
31

7

5.
%

IK

-I
.!

E
i

5

4.
,,

- 
- 

- 
- 

- 
- 

-
I

31
40

 P
ly

 IF
F

ix
P

...
T

 3
02

03
01

L3
06

1

T
R

A
N

S
O

C
T

.
T

P
30

2
T

R
A

P

C
31

9,
V

O
P

F

C
32

0
K

)P
F

L
5%

6

0,
0t

, 4

V
30

21
1

V
3 

IIB
T

II
A

G
C

 K
E

Y
E

R
I
S

R
32

5
12

K
,3

11
/

11
01

12
U

N

K
30

6

T
A

P
E

R
32

6
83

27
 4

0K
R

A
::

12
0K

A
G

C
C
O
N
T
R
O
L

tw
o"

C
12

1,
., 

D
I ,

I.4
K

V

V
30

2C
1/

3 
IIB

T
11

C
O

M
P

O
S

IT
E

S
IG

N
A

L 
A

M
P

/p
ay

01
22

47
0K

L1
02

D
E

G
A

U
S

S
IN

G
D

E
G

A
U

S
S

IN
G

P
LU

G
 a

 S
O

C
K

E
T

C
O

IL
S

P
10

1
S

IC
K

r-
--

1 R
E

D

L 
_ 

_J
R

V
 0

1

S
w

10
1

A
C

 0
11

 -
O

F
F

S
W

IT
C

H
(O

N
 R

E
A

R
 O

F
V

ol
. C

O
N

T
.)

 J
, F

10
1

7 
A

m
p

F
U

S
E

F
IL

T
E

R
 1

C
10

2
C

O
L

.0
56

01
01

.0
13

2

P
T

IO
!

T
10

1

A
C

 P
O

W
E

R
T
R
A
N
S
.

R
R

,

51
5/

10

R
50

2
22

K
22

2 C
10

5
25

0
25

0V E
+

01
08

R
D

21
1

'1
V

1C
10

9A
R

al
 7

.0
0.

17
5V

C
i0

6
14

.
01

01

V
10

2
IK

v
30

0,
58

P
IK

 T
U

B
E

G
R

N

R
s
o
s

00
V

30
1A

1/
2 

10
G

F
7A

C
V

E
R

T
. O

S
C

.
R

e1
71

K
eR

e1
2

.
0
2
7

4

2

17
8:

.0
01

6

R
50

5

R
v5

00

V
50

11
1

I
51

02
1/

2 
10

G
F

7A
IV

E
U

T
P

U
T

C
 0

I(
D

O
S

IK
v

p.
n2

,
...

R
T

. O

R
E

D
/1

1.
V

E
R

T
. O

U
T

P
U

T
T

R
A

N
S

.

5I
4

rE
79

1
7C

N
.0

0! 2K
V

R
51

5
C

50
9

3.
3

.0
47

M
E

G

I
 
- >
=

C
50

5

:*
.6

(.
3:

.0
02

2
51

0
R 2.

2 
M

E
G

85
13

15
01

(

R
I2

3,
75

0K
11

50
9,

 3
.4

11
E

6
-

V
E

R
T

. H
O

LD
V

E
R

T
. U

N
.

n
or

11
15

03
1

J5
07

10
0Y

R
51

6
2.

71
E

6

05
17

, A
D

O
K

V
E

R
T

. I
E

N
W

IT

R
5I

8
IK

K
50

3g
i°

50
,1

5o
v

I

R
41

09

05
12 25

25
V

L
C

10
7 ,IK

V

R
50

6 K
3W

L1
05

F
IL

T
E

R
O

A
k(

E

D
10

2
R

E
C

T

N
W

,

V
50

4
I2

C
L3

4
5

1(
51

T
O

 V
H

F
T

U
N

E
R

F
IL

.
T

O
 V

H
F

, U
H

F
 D

IA
L 

LI
G

H
T

 S
W

.
O

N
 R

E
A

R
 O

F
 V

H
F

 T
U

N
E

R

T
O

 W
IR

IN
G

 L
U

G
, V

H
F

 (
P

LI
02

) 
A

N
D

U
H

F
 (

P
11

01
) 

D
IA

L 
LI

G
H

T
S

 O
N

T
U

N
IN

G
 M

O
U

N
T

IN
G

 B
R

A
C

K
E

T
.

C
10

3
R

; 2
20

K
V

50
3

V
20

0
V

30
2

V
50

1
77

00
V

50
0

24
JE

6C
 /

12
0F

H
11

81
11

10
6E

7
6A

C
IO

B
B

U
II

24
L0

6
C

20
9 

C
 3

33
33

4.
.0

05
Z

.0
1-

0°
31

ve
al

V
30

0
V

30
1

-
=

 6
61

0
te

 1
8C

01
1

1

C
10

4
1 

20
,1

L1
04

F
3i

7
C

33
0 

C
32

9
C

2a
22

00
=

P
F

D
°°

';
;-

07

R
10

5
47

0 
7/

0/

iK
,3

41
C

1O
LC

-*
M

a
+

C
10

91
1

40
0v

T

"

12
0

.4
00

5
.4

00
4

t-
t-

t.%
1,

8c
cu

t

fr
ts

ov
ril

gv

13
K

,1
0w

R
i0

6
R

10
7

1.
8K

24
0

5%

- 
.S

Y
3

V
50

24
1/

2 
68

10
P

H
A

S
E

 O
C

T

A
4+

R
52

3
47

0K
5%

77
07

V
30

21
1

1/
3 

11
87

11
V

ID
E

O
 A

A
K

P
T

P
30

4

4v
ov ni

10
5

31
14

1!
--

61
)Y

-A
-

4 
3c

O
v

*K
r

P
32

2
C

32
4

C
C

1.
,2

11
-.

552-
11

1L
32

',4
11

40
6,

6

l' 
-'`

-'3
2`

,/2
8C

81
1

10

P
P

v3
01

8

02
D

--
w

r 
T

A
K

E
 -

O
F

F
cH

R
om

A
 A

M
P

.

,3

T
R

A
N

S
.

2

11
"1

31

r:
i

-J
i

P
70

0
83

21

C
IIT 2
7
C
P
F

3
W

L 
-

C
32

2-
.

j R
12

8,
 7

.5
0

C
O

N
T

R
A

S
T

C
O

N
V

E
;1

7G
--

-3
E

N
C

E
1,

S
O

C
K

E
T

R
I2

4
15

0

R
I2

5
IS

O

C
ue

10
12

0
I .

1

51
0,

20
K

D
E

E
F

S
Lo

cE
C

K
T

E
IT

O
N

R
12

6
3 

9
I W

--
-

ca
t;

C
12

3
1

47
0P

F
 1

0 
K

ot
os

2
0

2 
5K

II

33
0K

R
I2

9
12

0

L
_

R
,

R
13

0 
2K

 1
 -

i5
-0

1
B

R
IG

N
Y

N
E

S
S

r

2
I
I ,

85
21

6.
8K

 1

L1
06

D
E

F
LE

C
T

IO
N

 Y
O

K
E

I
T

P
70

1
A

S
S

'Y
2
r

47
K

10
0P

F
R

i3
1

'
,

C
7

2W
3K

 v
50

0
I

'
-

C
O

LO
R

L7
01

-4
*

C
70

9
Is

e 
;

,

.0
1i

R
71

0
M

H
z 

L 
f _

:
10

0
T

R
A

P
 4

...
.

E
D

I-
ll 

5 
V

1 
K

70
1

77
01

C
H

R
O

M
A

B
A

N
D

P
A

S
S

T
R

A
N

S
-

70
2

07
1

17
,0

K
3

3,
'A

V
+

J

L3
09

O
L3

00
27

0U
M

D
E

LA
Y

 L
IN

E
11

11
1,

--
4E

65
1,

i7
E

11
5!

(-
3c

9+
06

 n
20

0,
5%

- 
- 

-
R

70
7 

R
E

A
R

IN
G

 C
O

IL

17
02

IK

3.
58

 M
IN

F
IL

T
E

R
O

T
A

L 

A
A

A
07

07

T
R

A
N

S
.

3.
58

..,
`"

z

N
J.

R
70

8
IP

P
e

1 v5
00

8
1/

3
88

U
11

B
U

R
S

T
 G

A
T

E
i-t

ov

H
O

R
IZ

O
N

T
A

L
LS

P
10

2
D

E
F

LE
C

T
IO

N
Y

O
K

E
P

LU
G

A

S
A

LI
N

T
O

 Y
O

K
E

 B
R

A
C

K
E

T
O

N
 P

IX
 T

U
N

E

V
50

0C
I/3

81
30

11
S

U
B

. C
A

R
R

IE
R

A
M

P

70
4

in
O

v

07
02

-C
70

4,
E

2P
F

07
12

I P
F

.0
 1

7

S
IN

07
11

07
11

10
0

1.
5

P
F 5%

R
52

5
56

0K

85
24

.0
01

 1
21

(
03

17

in
 1

51
,

V
50

21
3

1/
2 

68
10

H
O

R
IZ

. O
S

C
to

y

r1
/5

38
33

06

R
53

1
27

14
,1

4
60

2

L5
01

A
/4

31
11

2
F

R
E

O
.

11
10

7
5% C
52

1
39

0P
F

2K
 v

,5
%

52
8

15
0K

47
0K

5%
1.

00
I

IR
52

6

56
K

R
52

2
-0

51
6 C

A
T

H
O

D
E

C
U

R
R

E
N

T
LE

A
D

D
IS

C
O

N
N

E
C

T

_I
R

K
/9

,7
5K

 R
11

0,
 _

20
01

- 
C

O
A

R
S

E
)

(F
IR

E
)

H
C

R
IZ

O
N

T
A

L 
H

O
LD

K
50

8

C
I2

2
..-

47
0P

F

_1
_C

52
4

R
53

 =
11

53
4

15
0K

IK
11

00

5%
R

53
5

27
0K

52
51

-.
05

If
47

26
R

53
6

.0
1;

 0
2,

50
,

K
51

2,
-4

_ 01
142.

5 
K

V

V
50

3

24
L

06
/2

4J
E

6C
H

O
W

L 
O

uT
P

U
T

I3
K

R
11

6 
05

 M
E

G
R

11
5,

.5
14

E
8

2N

O
N

 P
IX

T
8h

ri
A

N
O

D
E

 y

V
iO

!
71

03
3A

3C
R

I3
9

K
V

M
.V

. R
E

C
T

4.
7K

T
R

A
N

S
.

/2
W

8,
26 K

14
r

-i-
51

:5
;°

U
7L

-H

-1
2Y

C
S

°4
:3

-
D

A
M

P
E

R
C

52
 8

_1
_

6 
S

P
F

T
4 

K
V

1-
1:

=
,5

00
K

-
H

IG
H

 V
O

LT
A

G
E

 A
D

J.

If
C

11
6

33
O

F
F

2.
5K

V

C
53

0
T

22
P

F
* 

!K
V

R
53

9
C

53
1

39
K

01 I.4
K

V

K
5E

I
R

13
6

24
0

M
E

 G

R
I2

1
12 M

E
G

R
I 1

9
3 

9
M

E
G

IW R
I2

0
3 

9
M

E
G

I W

F
O

C
U

S
3 

8
5K

V
I=

 T
O

 P
IN

 9
P

1X
 T

U
B

E

F
O

C
U

S
A

D
JU

S
T

;IN
O

T
E

 7
)

N
O

T
E

 7
)

C
O

P
Y

R
IG

H
T

 1
97

1 
B

Y
 E

LE
C

T
R

O
N

IC
 T

E
C

H
N

IC
IA

N
/D

E
A

LE
R

 
I

E
A

S
T

 F
IR

S
T

 S
T

R
E

E
T

 D
U

LU
T

H
. M

IN
N

E
S

O
T

A
 5

58
02



F

L310

L3Il
270 U

N

8324
27K

 1W
,

47012
"
'

5%
1

1
1
3
3

L
O
O
K

T
IN

T
C

O
N

T
R

O
L

C
7I4
.01

1703
C

H
R

O
M

A
 D

E
M

O
D

T
R

A
N

S
.

-

R
ai/

2W

cris

aft T

Ilk,T
P

305307

 X
41

  P
.1.,

?R
733

100K
1735
100K

R
737

10011

1734, 2508
1736 250K

1
17313,250K

R
E

D
 G

R
ID

B
LU

 B
A

C
K

G
R

O
U

N
D

' G
IN

 B
A

C
K

G
R

O
U

N
D

41

5603
3716
gi;F

',5%
2904

11-

C
717(

5%
.005

/.//,
-1

I.704
5611H

5%

L705
56181

D
7

1717
6.13K

1718' 2K

1P
 r

LU
B

A
LA

N
C

E

D
702

6719
6.111

1_706
56L/I1

377
36P

C
5%

C
719

36P
F

, 5%

48715

cm
 44%

II
8716

C
721

1.311

36P
F

 5%

3- C
722

;01

13723

;.005

R
720

6.111

R
721,2K

R
E

D
B

A
LA

N
C

E

R
7 22

6.6K

1723
N

O
W

V
etT

P
707

C
724

I

T
O

 P
IN

 9
O

N
 P

102

viooc
L_-

1/ 3 6A
C

IO
(B

 -I) A
M

P
1726

T
P

19
1.514E

6
.

ILT
E

T
 irjeck,5

;
3
:
1

LE
JW

.Joy

irssr
O

P
E

"E
r 5%

V
7001

1724
1/3 6A

C
IO

271(.18
(0-5) A

M
P

V
700A

8725
1/3 6A

C
IO

 C
728,006

T

27K
,IV

1
IR

-5 A
M

P
87

1
I.3

N
E

G

K
707
w
v

87207

R
721

1.5111E
G

T
P

7I0

C
729

.047

M
O

O
1D

725
51113

10P
F

C
730

C
731

K
704 15%

330-r
.01

O
eF

T
C

732
-11.-1.10V

R
732

130 5%

P
103

C
O

N
V

E
R

G
E

N
C

E
P

LU
G

*H
T

1
C

1131T
5d1;,0d3L11.

rm
l

N
O

W
 LIN

E
S

""'"
T

O
0.P

F
111§.0

nu
s

N
O

W
 U

N

0
H

 o
e

R
IL8,165'iR

l
T

O
d

V
era U

N

H

Y
O

K
E
B
R
A
C
K
E
T

/11/V
102

P
I. T

U
B

E

-1 24 5001
1A

T
 Z

E
R

O
 B

E
A

M
C

733 C
U

R
R

E
N

T
70P

IN
6

.001 L_
O

FF

K
7/0

:T
.surn

0734

R
740,1318E

6
G

R
N

 S
C

R
E

E
N

K
70

8814,60 3W

V
E

R
T

 LIN
E

S

C
733

1741,1.5111E
G

R
E

D
 S

C
R

E
E

N

1812,500.31V
N

O
T

 R
E

D
 -61111

IS
O

V
ILZ

 U
N

E
S

12110.47,5%

270,11
11301,60,3W

15745%
 5%

LF
T

 B
LU

A
X

A
:

H
O

W
 LIN

E
S

LE
103

C
E

101,1
B

LU
,N

O
R

S
H

A
P

E
.27

C
802

.082
1.804 R

T
140111. B

U
J

R
E

D
-G

IN
4

C
O

O
S

R
T

V
E

R
T

LIN
E

S
.
0
e
2

7
4
r

C
R

E
I010

3 -01/0804
.15

06 j
-.A

veserr

_I
ow

l/ N
E

D
444/C

11.1
'S

LA
M

'tzar C
11904 LE

T
 V

E
R

I50,2w
R

E
D

-G
R

N

IT
E

H
O

R
1i8104E

2D

11:44,
8803 8007
100,111 47,1111,5%

C
R

S
O

N
4

8806
100,I 1K

988019

S
Y

M
B

O
L

D
E

S
C

R
IP

T
IO

N
A

IR
LIN

E
 P

A
R

T
 N

O
.

C
109A

-800/175v electrolytic
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1098 1000/400v electrolytic
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C
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-30gf/400v electrolytic
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C
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-10pf/150v electrolytic
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 120 pf/400v electrolytic
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VDT
ER,Elie e©IP@IME01.

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS
AT ONE PRICE.

VHF Or UHF Any Type $9.75.
UHF/VHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged at cost.

Fast efficient service at our four con-
veniently located service centers.

1 year guarantee backed up by the
largest tuner manufacturer in the U.S.-
SARKES TARZIAN, INC.

All tuners are cleaned inside and out,
repaired, realigned and air tested.

TUNER SERVICE CORPORATION
C.; i (Hi SErti iG

MIDWEST 817 N. PENNSYLVANIA ST., Indianapolis, Indiana TEL: 317-632-3493
(Home Office)

EAST 547-49 TONNELE AVE. Jersey City, New Jersey TEL: 201-792-3730

SOUTH-EAS) . .938 GORDON ST., S. W., Atlanta, Georgia TEL: 404-758-2232

4MER REPLACEM

WEST

Replacement Tuner $9.75.

This price buys you a complete new
tuner built specifically by SARKES TAR-
ZIAN INC. for this purpose.

The price is the same for every type
of universal replacement tuner.

Specify heater type
Parallel 6.3V
Series 450 mA
Series 600 mA

All shafts have the same length of 12".
Characteristics are:

Memory Fine Tuning
UHF Plug In
Universal Mounting
Hi -Gain Lo -Noise

If you prefer we'll customize this
tuner for you. The price will be $18.25.
Send in original tuner for comparison pur-
poses to our office in INDIANAPOLIS,
INDIANA.

SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
10654 MAGNOLIA BLVD., North Hollywood, California . . . TEL: 213-769-2720

... for more details circle 125 on Reader Service Card
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There's
a big
plus...

MALLORY

When you specify Mallory semiconduc-
tors. It's always been the most dependable
line . . . for more of what you want, when
you want it. And now there are more extras
than ever before.

For one thing, we've added items to make
the selection better than ever ... from pre-
tested multiple -cell rectifiers-such as the
popular VB, CTN, FW, and FWL types-to
hard -to -find items like our 2.5 amp rectifiers.

Then there's performance - it's even
higher than before. Our rectifiers have
higher forward -current capacity and lower
reverse leakage. And our Zener line has
higher wattage ratings and sharper knee
characteristics.

And don't forget Mallory semiconductor
prices: they're just about unbeatable . . .

take our focus rectifiers and epoxy case
rectifiers, for example.

So specify Mallory for silicon rectifiers,
prepackaged rectifiers (voltage doublers,
center -tapped full waves, full -wave
bridges), color TV selenium rectifiers,
Zener and dual -trigger diodes. Your
Mallory distributor has them now.

MALLORY DISTRIBUTOR PRODUCTS COMPANY
a division of P. R. MALLORY & CO. INC.
Box 1558, Indianapolis, Indiana 46206 Telephone: 317-636-5353

Batteries  Capacitors  Controls  CRIME ALERT  DURATAPEr  Recorders Resistors Semiconductors SONALERTA  Switches  Timers

20
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This month's cover, supplied through the courtesy of Chemtronics, shows a technician at
work with his many useful service aids at hand.

3 TEKFAX: Up-to-date schematics for easier servicing.

23 EDITORIAL: Wired Television Communications.

24 READERS' AID: What you need or have for sale.

27 LETTERS: Pertinent comments concerning past issues.

29 NEWS: Events of interest to our industry.

30 NEW AND NOTEWORTHY: Merchandise of special interest.

FEATURES

33 TEKLAB REPORT
Part I-Intensive coverage of many of the new features encountered in RCA's Argosy
Portable Color -TV set.

38 PRACTICAL ASPECTS OF THE CARTERFONE DECISION
Leo G. Sands tells how a court decision now permits you to expand your business
to include public telephones.

40 REVIVAL IN TERM SELLING URGED FOR TV -STEREO AT RETAIL
Instead of being afraid of "Truth -in -Lending" laws aggressive dealers are making ef-
fective use of time payments to increase their sales revenue.

41 COMMERCIAL TWO-WAY RADIO
This staff written article, based on FCC Rules and Regulations, shows the fabulous
marketing potential for communicating outside the Citizens Band.

44 TUNED CIRCUIT SIGNALS -PART II
The production of intermediate frequency signals, resulting from the combination of
two radio frequency signals, should be understood if heterodyne circuits are to be
really understood for effective servicing.

48 GUEST AUTHOR: CITIZENS' TWO-WAY RADIO -BIG SOUND OF THE 70'S
Henry Kreer, this month's guest author, tells of this booming market and the fabu-
lous potentials that it offers you.

50 TEST INSTRUMENT REPORT
Reviewing specifications for EICO's 685 Transistor Analyzer.

53 TECHNICAL DIGEST: Hints and shortcuts for more effective servicing.

55 COLORFAX: Tips for easier color -TV set repair.

56 NEW PRODUCTS: Instruments and components to make your job easier.

64 DEALER SHOWCASE: These items may increase your sales revenue.

68 ADVERTISERS' INDEX: Manufacturers concerned about you.

69 READER SERVICE: A source of additional information.

Ai,

A HARCOURT BRACE JOVANOVICH PUBLICATION-A.6'e)

ELECTRONIC TECHNICIAN/DEALER is published monthly by Harcourt Brace Jovanovich Publications.
Corporate Offices: 757 Third Avenue, New York, New York 10017. Advertising Offices: 43 East
Ohio Street, Chicago, Illinois 60611 and 757 Third Avenue, New York, New York 10017. Editorial,
Accounting and Circulation Offices: 1 East First Street, Duluth, Minnesota 55802. Subscription
rates: One year $6, two years $10, three years $13, in the United States and Canada. Other coun-
tries: one year $15, two years $24, three years $30. Single copies: 75C in the U.S. and Canada;
all other countries $2. Second class postage paid at Dansville, New York 14437 and at additional
mailing offices. Copyright 1971 by Harcourt Brace Jovanovich Publications.

POSTMASTER: Send form 3579 to ELECTRONIC TECHNICIAN/DEALER, 1 East First Street, Duluth,
Minnesota 55802.
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GREATEST TV Schematic Bargain EVER Offered

NOW -Complete TV Schematics for less than V each
COLOR TV BLACK & WHITE
Covers ALL Coverage for
Color Sets 23 U.S. Brands
1960 - 1968 1965 - 1968

TV TECH /MATICS-
8 Giant Volumes

Cover 99% of Color TV -4 Years B&W!

Here are FABULOUS savings on
nationally -known TV schematic and
service data. Here is everything
you need to fill your vital service
data needs for TV model years 1965
through 1968 . . . plus COLOR TV
coverage from 1960 through 1968!
What it amounts to is a low, low
cost of less than $9.00 per year for
your TV service data . . . with an
extra 5 years of Color TV coverage
thrown in for good measure!
Compare that with the over $100 a
year you may now be paying for
comparable information.

SERVICE DATA FOR MORE
THAN 20 BRANDS
TV TECH/MATICS is the ideal Ser-
vice Data package for today's mod-
ern technician. It includes com-
plete schematic diagrams and vital
servicing data for every TV receiv-
er produced by more than 20 lead-
ing American Manufacturers for
1965, 1966, 1967, and 1968. All dia-
grams and servicing details are
completely authentic, based on in-
formation provided by the original
equipment manufacturers. Each
year's coverage is permanently
bound into two convenient -to -use
volumes which open flat to 11" x
291/2", ready to provide you with in-
stant service data at your work-
bench. Some of the diagrams are
as large as 58" x 22".

EASY TO USE
TV TECH/MATICS is easy to use.
Brand names are arranged alpha-
betically by model year. No more
hunting through several file draw-
ers to find the schematic you need!
And at the special low price, think
of the savings you will enjoy on
your schematic needs . . . think of
the time you'll save by having the
schematics you need right at your
fingertips in handy, permanently -
bound form!
TV TECH/MATICS is the ideal way
to cut down your schematic expen-
ses, and to enjoy the convenience
of having all your data needs right
at your fingertips.

8 BIG Volumes

Regular Price $79.60
... NOW YOURS

for only $34.95
HERE'S WHAT YOU GET
You receive 8 BIG volumes in all,
two for each year from 1965
through 1968. Included is a clearly
detailed and annotated TV sche-
matic diagram for each specific
model. You also get complete re-
placement parts lists, alignment in-
structions, tube and component lo-
cation diagrams, plus key wave-
forms and voltage readings . . . all
the information you need to service
over 90% of the TV receivers you'll
encounter!

STREAMLINED AND CONVENIENT
All the information for a given mod-
el is contained on two facing
sheets. The special bound -leaf for-
mat allows pages to lie flat when
open. Each volume is organized al-
phabetically by manufacturer, then
numerically by model number. In
addition, a handy Chassis/Model
Finder is bound into each volume.
Regular list price for each year's
coverage - 2 BIG volumes - is
$19.90. All 8 volumes normally sell
for $79.60. Your price is ONLY
$34.95... a savings of nearly $45.00!

r

MONEY -BACK GUARANTEE
You MUST be satisfied that TV
TECH/MATICS is the greatest bar-
gain in TV Schematics ever offered.
Order at our risk for FREE 10 -day
examination. Prove to yourself they
are worth many times the price.
You can return them in 10 days for
full refund or cancellation of in-
voice. No need to send money. But,
the supply is limited, so fill-in and
mail the NO -RISK coupon today to
obtain these time -saving, money-
making manuals.

-CONTENTS-
CONTENTS 1965 MODELS

Covers all 1965 models for: Admiral, Airline,
Andrea, Coronado, Curtis Mathes, Dumont, Elec-
trohome, Emerson, Firestone, General Electric,
Magnavox, Motorola, Muntz, Olympic, Packard -
Bell, Philco, RCA Victor, Sears-Silvertone,
Setchell-Carlson, Sylvania, Truetone, Westing-
house, and Zenith . . . plus all color sets 1960-
1965, at no extra cost!
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1966 MODELS
Covers all 1966 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -
co, RCA Victor, Sears-Silvertone, Setchell-Carl-
son, Sonora, Sylvania, Truetone, Westinghouse,
and Zenith.
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1967 MODELS
Covers all 1967 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell,
Philco-Ford, RCA Victor, Sears-Silvertone, Setch-
ell-Carlson, Truetone, Westinghouse, and Zenith.
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1968 MODELS
Covers all 1968 color and B & W models for: Ad-
miral, Airline, Andrea, Coronado, Curtis -Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard -Bell, Phil -
co -Ford, RCA Victor, Sears-Silvertone, Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house, and Zenith.
PUBLISHER'S LIST PRICE $19.90

LARGE PAGES contain complete circuit schematics, replacement parts lists, alignment instructions
critical part locations, important waveforms and voltage readings.

ILLALILlaidUalheildadillAILI ZileI

TAB Books, Blue Ridge Summit, Pa. 17214 I enclose $34.95 for which please send me your complete 8 -Volume
postage prepaid.

ri Please invoice me for $34.95 plus postage. Same return privileges.

Name

Company

Tech/Matics Schematic offer

Address

City State Zip
(Paid orders shipped prepaid. Pa. resident add 6% Sales Tax. Outside USA 10% extra.)

ET 11 ,
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EDITORIAL

Wired Television Communications

During the past year the National Cable Television Assn. has been conducting informative
meetings across the country so that those interested might learn more concerning the current
and future status of community antenna (CATV) systems.

While attending one of these meetings I was interested in learning that according to a 1969
Neilson survey CATV served 23.3 percent of TV homes in rural areas, 34.5 percent in small
towns and 1.6 percent of the TV homes in major metropolitan areas. The average size of
a CATV system was estimated to be about 1900 subscribers while some of the larger
systems served nearly 40,999 subscribers and some of the smaller systems served fewer
than 100 subscribers. One of the speakers predicted that by the end of this decade CATV
systems would serve 80 percent of the TV homes in this country.

During the luncheon an official of one CATV system told me about a very interesting
advertising research program that they were hired to take part in. During certain network
programs substitute advertisements were dubbed in to replace the network advertisements.
Those homes that received the network program with their own antenna saw one advertisement
while those watching the same program through the CATV system saw a substitute
advertisement by the same sponsor. A telephone survey group, knowing which houses were
on the CATV system and which houses were not, then called various homes to see which
version of the commercial had the greatest viewer response.

One problem was discussed which complicates both the transmission and retransmission of
TV programs. Under certain new FCC rulings, CATV systems must obtain retransmission
consent to carry the signals obtained from a distant TV station. In reality such consent is
equivalent to copyright clearance. It was indicated that even TV stations that would like their
programs carried over CATV systems do not feel free to give such authorization since they
do not feel that they have the authority to give copyright clearance. Even for an educational
TV station copyright clearance can become quite a problem. One educational TV station
representative attending the meeting told me that they would even be unable to provide
such clearance for some of the original TV programs that they broadcast. This is due to the
fact that although the college professors preparing lectures for these programs write
original notes, they frequently use resource material-charts, illustrations, etc.-that are
copyrighted. These professors would rather not even be bothered with the program than
attempt the difficult task of obtaining clearance to broadcast or redistribute every piece of
copyrighted reference material that they use.

Although it was stressed by officials at the meeting that CATV systems should not be
considered utilities as new regulations are formulated, since these systems merely offer
the option of providing TV signals by wire which might otherwise be received directly with an
antenna, they went on to list some of the future developments that would be possible for
CATV systems. These included: the facsimile reproduction of newspapers, magazines and
documents. Purchasing merchandise from stores through CATV. Educational programs that
would offer skills training, health information and college degrees. They referred to one city
which was considering downtown surveillance with the aid of a CATV system. Upon completing
the list of possible future applications a guest at a neighboring table spoke up saying,
"That sounds like a utility to me!"

This does pose a serious question concerning the future development of visual communications.
Will future video communications systems evolve from current telephone systems (some
phone companies are currently in the process of successfully developing video telephone
systems) or from CATV systems (they are considering the construction of two-way
communications systems that use your TV set)? This question will probably have to be
answered by government legislation or through the courts, rather than through competitive
development.
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NEW DYNAMIC UHF/

VHF PERFORMANCE...

#CB -22

the RMS COLOR -BOOSTER
COLOR ANTENNAS

WITH SINGLE DOWN -LEAD
#CEI-22: 22 elements, #CB -28, 28 elements, #CB -
34: 34 elements. All designed to add mileage to UHF
and VHF TV reception. Each antenna is actually two
antennas in one-the front section for UHF-the rear
section for VHF-plus a corner array reflector to
amplify desired signals from the front and to screen
out all undesired signals from the rear. Brings in
clearest reception on Channels 2 to 83 free of co -
channel interference and ghosts. Model SP -332 UHF/
VHF quality Splitter is included with each antenna
to facilitate simple single -line installation. The CB
series antennas feature Reynolds Aluminum weather.
proof COLORWELD Gold finish! Write for complete
specs-

RMS ELECTRONICS, INC.
50 Antin Place, Bronx, N.Y. 10462

 Tel. (212) 892.6700

. . . for more details circle 117 on Reader Service Card

READERS' AID
Space contributed to help serve the
personal needs of you, our readers.

I have two volumes of the 103 book
of schematics and would like to ex-
change them for the 102 and 104 book
of schematics.

AL TATRAULTS
68 Main Street
Northport, New York 11768

1 need service information on an old
car radio, Zenith Model 8ML692. Per-
haps one of your readers can furnish
the material. I will gladly pay for it or
for making a copy.

THOMAS 0. MOREHOUSE
Box 688
Grove. Okla. 74344

1 am writing to see who would be
interested in buying my TV sales and
service business, which has grown 500
percent in the past seven years.

My store is located on the main
street in this growing border city, and
I do a thriving business with military
personnel stationed at the air base only

Little
GIANT

"11 L101 5 ROWAN
WI/ ONES

C.

COLOI P. 

SENCORE CG19 CADDY BAR COLOR GENERATOR
Small enough, light enough to carry right in your tube caddy-so you have it
handy on every color TV service call.
Little giant in performance. All crystal controlled standard RCA licensed color
bars, crosshatch, white dots, vertical lines, horizontal lines. Rock solid or your
money back.

New circuitry. Less current drain permits full voltage regulation on all circuits,
and increases battery life.
Timer range doubled over previous models.

Lowest priced unit available, $84.50 All Domestic Made

IN STOCK AT YOUR LOCAL

PARTS DISTRIBUTOR.
1\ICC")1=1

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

3200 Sencore Drive, Sioux Falls, South Dakota 57100
... for more details circle 120 on Reader Service Card
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seven miles away as well as with Mexi-
can citizens who shop in our city daily.

This is a great opportunity for an
ambitious young man to take over the
only fully equipped service business in
this area which has an excellent repu-
tation for service and warranty work.

M. E. PIERCE, JR.
Pierce Electronics
P.O. Box 1526, 829 S. Main
Del Rio, Texas 78840

I have in my possession an "All Me-
ter" built by The Superior Instrument
Co., Model TV -60. I would like to
know if and where 1 can obtain a cir-
cuit diagram for this model.

GREGORY MCGIRT
1699 Washington Ave.
Bronx, N.Y. 10457

Can anyone help me in locating a
copy of a schematic for a stereo tuner
and amplifier made by Stereo Corp. of
America, a Prestige Model. A number
etched on the chassis is TA920514.

The manufacturer may still be in
business but I have not been able to
locate them.

HOWARD A. POTV1N

2527 Los Padres Dr.
Rowland Heights, Calif. 91745

I have an RCA TV calibrator, Mod-
el WR39A. It has excellent frequency
stability and calibration. I would like
to use it as a frequency meter, but
cannot find a diagram, nor can the
RCA distributor supply one. I am
wondering if your readers can help.

CHARLES A. WILLIAMS
Williams of Henry
417 Edward St., Box 106
Henry, Illinois 61537

We noticed several issues ago that
someone requested information on
Pentron Stereo Tape Recorder. We,
too, need information, schematic, parts
list, etc., on Pentron Stereo Recording
System, Emperor II, Model NL-4.

ALI.AN M. HARD
Hard's Radio & TV Service
Post Office Box 71
Demopolis, Alabama 36732

I have need for the schematic dia-
gram of the Hammarlund Radio Re-
ceiver Model AR 91.

MIGUEL ANTONIO DE I.A ROSA
Cable and Wireless/Western Union

International, Inc.
P.O. Box 1232
San Juan, Puerto Rico 00902
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Why miss out on extra quality - get the new, up-to-
date ROHN Catalog and check to see what quality
items you are missing!

Did You cKripi .

* that the ROHN line
includes hundreds of
items?

* that it covers all tower
needs, installation re-
quirements for all
radio, TV, ham, citi-
zens band, 2 -way and
other communications
needs?

* that ROHN is a manu-
facturer with nearly a
quarter century of ex-
perience?

* that the accessory and
equipment line adds
quality when you sell
the COMPLETE line?

ect aVovir
Be sure that you have all the latest
additions. Review a new, complete
catalog TODAY!

MAIL THIS COUPON NOW
or use Reader Service Card:

YES, I want to check the latest ROHN
Catalog. Send me a copy at once.

Name

Company

Address

City

State Zip

ROHN.
Manufacturing Co.
Dept. ET
P.O. Box 2000
Peoria, Illinois 61601

No. 17-70
. . . for more details circle 118 on Reader Service Card
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stands to benefit most from Color TV?

Everyone, including the service technician, has a lot to gain.

That's why Sprague wants to help you get your fair share of
this increasing business.

of the service technician are of

great importance to Sprague. That's why we supply capacitors

with the exact ratings required to meet the exacting require-
ments of Color TV.

EE

COLO
the service trade. While

has been both boon and bane of

it has added to service volume, it
has also caused some headaches. That's why Sprague is con-

stantly striving to simplify Color TV capacitor selection.

Yes, TV repair represents a big portion of
your business. And color is boosting it even higher. You do
faster, surer work with Sprague replacement capacitors for
Color TV.

THE BROAD -LINE PRODUCER OF ELECTRONIC PARTS
SPRAGUE

THE MARK OF RELIABILITY

45-9112,2

. . . for more details circle 123 on Reader Service Card
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LETTERS
Reader comments concerning past
feature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Comments on Articles
What a commendable editorial in

your November issue! It clearly states
your faith and convictions, unham-
pered by fearful editorial caution
against letting spiritual values stand
side by side with material values.

Unfortunately, your editorial page is
reflecting a goal not successfully
reached in your subsequent pages.
The "Quick -Testing Transistors" ar-
ticle text appears not to tally with Fig-
ure 2C. The "Transistor Ups and
Downs" does not appear to tally prop-
erly with its illustration, and ends up
to add confusion instead of clarity.

It is only because your publication
is usually meticulously accurate and
clear, showing close adherence to your
stated goal, that I felt the urge to write
about the exceptional condition on
pages 51 and 52.

BJORN HEYNING
SR. DESIGN ENGINEER

Heath Company
Benton Harbor, Mich. 49022

You are quite correct concerning
the error that appears in Fig. 2C. The
author correctly showed the circuit
containing an NPN transistor in his
original sketch but I failed to note that
our draftsman reversed the direction
of the arrow and added a ground to
the transistor emitter lead in addition
to showing the correct bias supply.
Thank you for bringing this error to
my attention. Ed.

That was an interesting article Mr.
Sickels wrote about his portable home
service lab. I was happy to see that
he included B & K equipment in his
lab.

Then, we go to page 57 and read
about this tremendous probe that
Chuck Dotson writes up. What would
it have hurt if Mr. Dotson gave the
name B & K instead of just saying one
manufacturer makes this without iden-
tifying it? I wasn't aware that your
organization hesitates to mention man-
ufacturer's names in articles.

HAROLD J. SCHULMAN
EXECUTIVE VICE PRESIDENT

Dynascan Corp.
1801 West Belle Plaine Avenue
Chicago, Illinois 60613

Just a word of thanks for the nice
feature article on our Mighty Mover
in last month's issue [November issue].

It was well done and we received sev-
eral long distance calls from dealers
who were interested. We at Griffiths
appreciate that kind of cooperation
from media people.

MICHAEL JAY DONZIGER
Griffiths Electronics Inc.
2875 Westside Blvd.
Jacksonville, Florida 32209

1 read with interest your editorial in
the October issue of ELECTRONIC
TECHNICIAN/DEALER and having done
so 1 felt that I just had to write you
with the hopes that perhaps you would
be kind enough to delegate enough
space in your magazine to comment
and set down some facts.

I cannot help but feel that there is
some sort of misunderstanding be-
tween the TV station and the dealer-
ship. It is a tendency for each to
blame the other for problems of which
there are a great many. Certainly the
FCC sets standards for TV station
transmitters. The standards, of course,
are adhered to but this is not entirely
the problem. I noticed that you stated
in your editorial that you do not feel,
as has been indicated, that TV sets are
to fault for this problem. At the cur-
rent time the SMPTE has an Ad Hoc
committee that is currently investigat-
ing the manufacturers of various sets.
They are trying to bring these sets into
some sort of standardization wherein
the problems that you mention would
be less likely to occur.

You commented on the fact that
you toured a station and was shocked
to see only one color monitor. Mr.
Dahlen, there is a reason for this. For
many, many years there has been a
color monitor problem. This problem
is still existing today although great
strides have been taken to correct the
problem areas.

I have found that utilizing one col-
or monitor gives us far greater reli-
ability on color transmission than try-
ing to put a color monitor on each
piece of color gear. Until just very re-
cently, monitors with matched phos-
phors were not available. I should
think that you should be able to visual-
ize what would happen with three or
four or five color monitors with differ-
ent matched phosphors on each color
transmission system.

I also notice in your editorial where
you state that you can watch a color
late night movie for two hours, then
if you come out of that movie into a
live newscast as such, your flesh tones
change. We have seen this happen
many, many times. In fact, it is still
happening. If a television print is not
processed for TV use, it does not ap-
pear good on your screen. You have
the problem of desaturation of the film

for color chroma content. If you crank
up your local receiver to make that
film look acceptable to you and then
hit live direct pickup, certainly you
are going to be over -saturated.

Until such time as the various com-
mittees at work can get all the film
houses in accord and all film proc-
essed to this new standard, these in-
adequacies will exist. We know that
in the studio with the color cameras,
and I am sure you have observed this,
you will see a blond -headed girl with
green hair. This is caused by polariza-
tion of light. Just a few weeks ago
there was a new type of cube devel-
oped for the color cameras that will
prevent polarization of light. There
has been a development of new di-
chroics and new trim filters for less
color error. So you see, Mr. Dahlen,
continuing work is going on all the
time to get a better picture to the TV
viewer.

The networks are now sending
down a vertical interval color refer-
ence signal. The FCC has waned its
requirement that the guard band be
adhered to since this signal violates the
standards. The purpose of this is to
eventually be able to digital control a
device to make corrections of the color
signal and prevent hue and saturation
changes.

New encoders are being developed
to use input clamping at the matrix to
prevent APL changes and ground
loops from causing color errors.

I do not think, as your editorial in-
dicates, that a finger can be pointed in
only one direction. I would venture to
say that if every TV station in the
country had the new automatic color
camera that your condition would still
exist-until such time as all these
perimeters can be tied into one com-
mon goal, and this includes film proc-
essing companies, it includes TV set
manufacturers, it includes just about
every facet of the industry that you
want to enter. Until such time as this
happens there will always be color dif-
ferences. I would hope that you can
take some of this information and per-
haps delegate a few pages in the next
issue so that your TV dealers and the
technicians are aware that the prob-
lems do not lie solely with the TV sta-
tions.

RAY MCMILLAN
DIRECTOR OF ENGINEERING

KENS TV 5
P.O. Box 2171
San Antonio, Texas 78205

MOVING?
Be sure to let us know your new address.

Please enclose a complete address label

from one of your recent issues.
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SWEEP OUTPUT
ENCORE
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CRYSTAL CONTROLLED MARKER ADDER

'7,7771=MMENEMOR

MARKER HEIGHT

23 447 I 4217 14237 1421 11173 n23 mi.

a

V

GNMENT TIME

IN HALF!
with the all new
SENCORE SM158

SPEED
4LIGNER

and at $120.00 less
than

only $275.00
Here are 7 Reasons why we call the SM158 the Speed Aligner
AUTOMATIC ALL CRYSTAL CONTROLLED
MARKERS: You will never spend any more time
looking up marker frequencies or interpreting
them when you own an SM158; they are auto-
matic. For example, want the chroma carrier on
any RF curve, IF curve, or chroma curve, simply
push the chroma carrier marker button. Want the
sound, video, adjacent carrier markers or any
other marker on any curve, just push the button
as directed on the panel. The SM158 is fast and
saves you time . . . that's why we call it the
speed aligner.

UNLIMITED MARKER AMPLITUDE: The marker
height control is like a powerhouse; crank it up
as far as you want, even to the point where the
markers are larger than the scope screen, with-
out upsetting the response curve. Each marker
is crystal controlled on fundamental frequencies
and post -injected so that you may place all
markers on the curve at unbelievable heights
without affecting the curve in the least. That's
why we call the SM158 the speed aligner.

EASY TO CONNECT: Just four connecting cables
clearly marked TO TV and TO SCOPE. It takes
just seconds to connect . . . that's why we call
the SM158 the speed aligner.

P(4.
to
o-

BEEBE EBBS
VROMAE= EMI
JUST

PUSH

THE
BUTTON

TWO EXTRA VHF CHANNELS: Competition has
only two VHF channels; the SM158 has an extra
high channel and an extra low frequency channel
to prevent any co -channel interference. The
SM158 is interference -free . . . that's why we
call it the speed aligner.

PLENTY OF SWEEP WIDTH: A full 15 megahertz
sweep signal, constant on all IF, chroma and
RF curves, provides adequate sweep width to
cover new solid state IF amplifiers. Competition
covers only 12 megahertz. The SM158 gives you
the full picture the first time . . . that's why we
call it the speed aligner.

GENERATES A ZERO REFERENCE BASE LINE:
You know where zero is with the SM158. All
alignment instructions show a base line, yet
some competitors do not generate a base line.
You can follow TV manufacturers' instructions
to the "T", easier and faster with the SM158
. . . that's why we call it the speed aligner.

SWITCHABLE HORIZONTAL OR VERTICAL
MARKERS: want to tilt markers 90 degrees so
you can view markers better in traps or for level-
ing? Merely pull the MARKER HEIGHT control
out and markers appear horizontally - a real
plus feature.

1\1 0 1=1 3200 Sencore Drive
Sioux Falls, South Dakota 57107

... for more details circle 119 on Reader Service Card
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NEWS OF THE INDUSTRY

Sylvania Electronic Systems
Establishes Electronics School

An electronics school has been established in Waltham,
Mass., by Sylvania Electronic Systems, an operating group
of Sylvania Electric Products Inc., to train men and women
for technical and professional positions in business, indus-
try and government. Sylvania is a subsidiary of General
Telephone & Electronics Corp.

Licensed by the Massachusetts Dept. of Education, the
Sylvania Technical School offers vocational training in ra-
dio and TV, communications, and computer electronics.
The school, with day and evening sessions, will also con-
duct professional and technical seminars in such areas as
printed and integrated circuit technology, total digital sys-
tem and modern logic design, data communications, com-
munications concepts and technology, and industrial pol-
lution control.

The vocational courses, which will provide from 600 to
750 hours of laboratory and lecture instruction, are de-
signed to qualify students for positions ranging from en-
gineering aide to technician in the home entertainment,
communications, electronics, and data processing indus-
tries. Students in the radio, TV and communications pro-
grams will be prepared for state and federal licensing ex-
aminations, according to Robert M. Olsson, Manager of
Sylvania's Training Services.

Day students can earn a vocational diploma in 25 to 30
weeks. Evening division programs, offered in either two or
three sessions weekly, cover 60 to 94 weeks. The 32- and
48 -hour professional and technical seminars will be pre-
sented evenings over three to six week periods.

Located in a modern facility at 63 Second Ave., Walt-
ham, Mass., the school includes classroom -laboratories, lec-
ture rooms, administrative offices, library and student
lounge. It is equipped with audio-visual aids, including a
closed circuit TV system, and electronic assembly, test and
monitoring equipment.

The school, which will begin classes in January, also will
offer placement and counseling services to students.

Jersey Specialty Company Has
Moved to Larger Offices

Jersey Specialty Company, Inc., manufacturer of TV
transmission wires and cables, has moved to new, larger
offices. The enlarged facilities are located in an adjoining
building on the same street as the J.S.C. plant. The new
location is for management and office personnel while the
former offices are being converted to additional manufac-
turing and storage facilities.

Mailing address for Jersey Specialty Company remains
unchanged at P.O. Box 248, Wayne, N.J. 07470.

RCA to Build $4.7 Million
Addition to Scranton Plant

Construction of a $4.7 million addition to the RCA color
TV picture tube manufacturing plant in Scranton, Pa., was
announced by John B. Farese, executive vice-president of
RCA Electronic Components.

"The 31,700 ft. addition to the company's newest and
most modern color TV picture tube manufacturing facility
will increase the plant's present production capability to
the level originally planned for the facility," Mr. Farese

said. "Building construction has started and is expected to
be completed early in 1971."

In addition to the expansion of the Scranton plant, the
company also signed a lease agreement with the Key Mar-
ket Distribution Center for 120,000 sq ft of warehouse
space in buildings now under construction adjacent to the
RCA property. This leased space will allow greater utiliza-
tion of production areas in the main plant that are now be-
ing used for warehouse purposes.

The 350,000 sq ft Scranton plant, originally built in 1966
with an investment of $26 million, is situated on a 91 -acre
tract of land in the Keystone Industrial Park in Dunmore,
Pa. The building was designed to accommodate an expan-
sion of this nature while production continues at efficient
levels.

The RCA Scranton plant presently has 875 employees
and manufactures several sizes of color TV picture tubes
for the domestic and international markets. The ultimate
work force will be built up to about 1000.

TV Set Sales Up in
October Over Year Ago

EIA Marketing Services Dept. figures show that mono-
chrome and color TV set distributor sales in October to
dealers registered increases over sales in the same month
last year according to Jack Wayman, EIA Consumer Elec-
tronics Group staff vice-president. Portable and table model
phonographs also showed an increase over sales in Octo-
ber 1969.

Total TV set sales -972,230 sets-were up 2.5 percent
from the 948,519 sets sold in October 1969. This was the
first month this year where both monochrome and color
TV set sales increased over a comparable month last year.
Color TV set sales of 527,741 sets were up 4.2 percent
over the 506,358 sets sold in October a year ago. Mono-
chrome TV set sales for the month were up 0.5 percent
over the same month last year.

Portable and table model phonograph sales were up 1.8
percent over sales a year ago. Total phonograph sales were
3.8 percent down, down to 452,379 from 470,005 a year
ago.

Total home radio sales, 794,438 sets, were 11.9 percent
down from sales a year ago. Auto radio sales were off 44.3
percent.

Precision Tuner Expands
Springfield, Mass. Branch
' The management of Precision Tuner Service announced
that after only four months of operation, the Springfield,
Massachusetts branch has outgrown the original location,
and has had to secure a larger facility. The new plant covers
over 2,000 ft, and is conveniently located in the distribu-
tion center of the city.

Initially, five repair positions have been prepared; each
well lighted and with generous work space for each tech-
nician. More positions can be added, as the need arises.
At the present time, about half of the floor space is allotted
for spare parts and. tuner storage.

Starting with a small one-man shop, Precision Tuner
Service now boasts five locations strategically located
throughout the United States, with more to come in the
future.
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NEW AND NOTEWORTHY

For additional information on products described
in this section, circle the numbers on Reader Service
Card. Requests will be handled promptly.

CB TRANSCEIVER TESTER 700
Checks transceiver performance
ten ways

A multi -function tester is designed to check a CB
transceiver's performance 10 ways. It reportedly reads
true RF power output directly in watts, modulation

directly in percentage, and standing wave ratios
(SWR). Specifications indicate that an audio jack
permits headphone monitoring of the transmitted
signal, while the tester can also be
installed to read received "S" units
with transceivers that do not have
S -meters. Also reportedly featured
is instant switching from the
antenna to a built-in dummy load.
This permits the operator to make
tests and adjustments off -the -air
and, without changing cables,
switch to the antenna to transmit.
In this manner transmitter's output
can always be kept fully loaded.
For making a wide variety of tests,
there are said to be built in audio
and RF generators, a crystal activity
checker, and other functions. A
step-by-step illustrated guide is
included with the tester. Price
$49.95. E. F. Johnson.

FOR MORE
NEW PRODUCTS SEE
PAGE 56

VHF MONITOR RECEIVER 701

Covers the low 30MHz to 50MHz and
high 152MHz to 174MHz VHF bands

A solid-state VHF Monitor Receiver Model "Cobra
PF-I is designed to cover the police, fire, business and
government channels-AM or FM. The monitor
reportedly has separate front ends and separate tuning
knobs on the front panel, for the low (30MHz to
50MHz) and high ( I52MHz to I74MHz) VHF
bands and tunes manually across these bands.
Provision is said to have also been made for crystal
controlled operation at a specific frequency in each
hand. With each hand pre -tuned to the crystal -
controlled operating frequency, either frequency can
he monitored instantly by selecting the desired band.
Rated AM sensitivity is typically 1/Av for 10dB

)/ N ratio, while rated FM sensitivity is
typically I iav for 10dB noise quieting. The monitor
reportedly operates on ac or dc; I I7vac, 60Hz, for
base station use; 12 vdc for mobile use ( negative
ground.) The unit is housed in a gray case, with
brushed aluminum panel and matching knobs, and
measures 12 in. by 31/4 in. by 91/4 in. It weighs 11 lb.
Price $119.95. Dynascan.

..d1010111

STEREO CAR CASSETTE TAPE RECORDER 702

Dictate, make notes or listen to
pre-recorded tapes while driving

A car stereo cassette tape recorder has been developed that lets the driver
make the most of the time spent while in his automobile. With this unit
it is possible to dictate, make notes, issue memoranda or just listen to
pre-recorded stereo cassettes while driving. The Model 1116 tape player
reportedly features solid-state circuitry for minimal battery drainage;
separate thumbwheel controls for tone volume and balance; easy front
insertion loading of the cassette; power indicator light; automatic shut
off and eject; and fast forward and rewind. The unit is housed in a low
profile metal cabinet that measures 83/4 in. by 2 7/16 in. by 8 3/16 in.
It is said to come complete with microphone, cassette and mounting
accessories. Webcor.
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35,0 0 0 parts
foradollar.

What do you do
when a customer walks
in with a TV set which has
a brand name that sounds like
hara-kiri, and you find that one of
the transistors has committed suicide.

You can tell him to throw the set away.
Or, if the transistor has a number, you can

look it up in Sylvania's ECG Semiconductor
Replacement Guide and pop in an ECG re-
placement.

The Guide lists over 35,000 transistors,
FETs, diodes, rectifiers, Zener diodes and linear

ICs. It includes JEDEC, European
and Japanese types.
All of them can be replaced by only 87

ECG semiconductors.
So you don't have to own a warehouse to do

your job.
You just need a few drawers of ECG parts.
And one buck ...
for which your Sylvania Distributor will

gladly sell you the Guide. He also has the entire
ECG replacement line. Remember: Sylvania
supplies you; we don't compete with you.

SYLVAN IA
GENERAL TE1FPHONF & FLECTRCNICS
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Only one van gives
you all these better ideas.

Ford Econoline

Sales leader for
10 straight years.

Easy, out -front servicing.
Simply raise the convenient outside hood
and your routine service points are right
at hand: radiator, oil level, battery, wind-
shield washer reservoir, voltage regula-
tor, wiper motor, brake master cylinder.
Better ideas make servicing fast, easy.

Shorter outside, easier to park.
Overall length of Econoline
Vans is significantly shorter
than other makes. This means
easier parking and better maneuverability in city
delivery operations-time saved on every trip.

Wider at top for built-ins
Body sides are more vertical,
wider apart at top than other vans.
So built-in units fit better and leave
more aisle. Modular units, de-
signed to fit and work together
allow you to custom design al-
most any interior you need. Job
packages, such as insulated flo-
rist's van, are also available.

Engine clear forward
The engine is moved for-
ward in Ford's clear -deck
van-all the way out of the
cargo area. Clear floor
space behind driver's seat
measures over 81/2 ft. in
Econoline Van ... over 10
ft. in the Supervan.

OLD
"INTRUDER"

DESIGN

Strong, smooth -riding
Twin -I -Beam
The independent
front suspension
that has revolu-
tionized truck rid-
ing qualities. Two forged steel I-beam axles
give it strength .. . big coil springs give it a
smoother ride.

FORD
"GUAR DECK'

DESIGN

Biggest payload of all
Husky construction and high capacity axles al-
low you to carry a heav-
ier load than any other
van. Maximum payload
of 4320 lbs. is largest
in industry.

Model

E-300
E-200
E-100

Max. Payload

4320 lbs.
1800 lbs.
1120 lbs.

Max. GVW

8300 lbs.
5400 lbs.
4500 lbs.

Driver's "walk-thru" to rear
Econoline's forward engine position clears the deck
for the driver, too. He can
easily step from his seat into
the rear load area and exit
through side or rear doors.

See your Ford Dealer and
see all the better ideas in
America's best-selling van-
Ford Econoline.

FORD C
... for more details circle 108 on Reader Service Card
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TEKLAB REPORT

The familiar "link circuit" has now been replaced

and the color -difference and luminance signals are

matrixed before they are fed to the CRT

Introducing RCA's Argosy
Portable Color -TV Set
by Joseph Zauhar

 The Argosy portable color -TV
set, with its CTC49 chassis, takes a
large step into the future with a num-
ber of radical changes. Two of these
important changes include modular
construction and extensive use of in-
tegrated circuits. The television re-
ceiver reportedly employs the first
domestic use of the new, slimmer
110° CRT and has 11 separate
Accu Circuit modules, including 5
integrated circuits. Other advances

RCA Corp.'s Argosy Portable Model EP506W
employing the CTC49XA chassis.
the compact receiver is 4 in. slimmer than
previous 18 -in. models.

include active side -pincushion cor-
rection, transformerless vertical out-
put, matrixing of the color -difference
and luminance signals before they
are fed to the kinescope and changes
in the convergence circuits.

Specifications indicate that the
tuner may be exchanged without the
need for realignment of the coupling
circuit to the IF amplifier, while a
solid-state high -voltage quadrupler,
which essentially is another module,
and the use of plug-in transistors
makes it possible to correct most
failures with very little servicing ef-
fort.

After the back cover is removed
the complete chassis is exposed for
servicing, the modules can be re-
moved from their edge contacts by
lifting two retaining clips. The main
chassis mounts the power transform-
er, power -supply filters, audio -out-
put transistor, two vertical -output
transistors, high -voltage quadrupler,
focus bleeder, and the SCR's and di-
odes of the horizontal -deflection sys-
tem.

Some of the circuitry has a close
resemblance to earlier RCA chassis
-such as the tuner, AFT and hori-
zontal deflection system, which are
similar to their counterparts in either
the CTC40 or CTC47 chassis; and
the sound moo, le which is almost
identical to the one used in the
CTC41, CTC42 and CTC43 chas-
sis. The integrated circuits used in
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the IF and chroma circuits are
packaged in a single unit and a
stage -by -stage review would have
very little value to the technician.

Because of space limitations this
article reviews only some of the new
circuits that should be understood if
circuit troubleshooting is required.

RF and IF System

The KRK165VHF tuner used in
the CTC49 chassis is the same as
the KRK142 tuner of the CTC40
chassis except for a minor change in
the biasing of the RF amplifier and
revamping of the mixer output to
lower its impedance. Both tuners
are four -tuned -circuit, wafer -switch
tuners using a MOSFET RF ampli-
fier, a cascode-type mixer and an
AFT controlled local oscillator.

The familiar "link circuit," which
has been used with minor modifica-
tions for several years, has been re-
placed by a terminated coaxial line,
which interconnects the tuner and
IF amplifier. This coupling method
makes the tuning of the mixer and
the IF -amplifier input independent
of each other; also, the length of the
interconnecting cable is no longer
critical.

AGC and Noise Control

The AGC and noise control cir-
cuit is shown in Fig. 1. There resis-
tor R10 is the collector load resistor
of the AGC-amplifier transistor, lo-
cated inside the IC and connected at
terminal four. Depending on the lev-
el of the receiver input signal, the
voltage at terminal four will vary
slightly, above and below +2.7v.
As it becomes more positive, the IF
gain is increased. This voltage is also
applied to the bottom of coil L4,
and then to terminal six of the IC
along with the IF signal.

When the service switch is in the
Normal position, one end of resistor
R9 is grounded. In either the Raster
or Service position the ground is re-
moved and resistor R9 is connected
through resistor R302 to the anode
of diode CR301, which has a poten-
tial of about -100v. The portion of
this voltage that is applied to ter-
minals four and six of the IC cuts
OFF the IF amplifier for servicing.

In the CTC49 chassis, the AGC
voltage from terminal seven to IC1
is more positive than +6.7v under

+15 -I,

NOISE
CONTROL

2514V1 _ 14

MAK 001A
T

ci3

FROM L4
C12

C14
W17

SERVICE
SWITCH d S

R

15

I I

NEGATIVE
HORIZ
RETRACE

R305 CR 301
27K

API

,,,. R6
.vv. 93K

R9
56K

R302
470K

+15

C301
.01

R4
10 TP 3

R304
1.8M

-1- C16
10,,F

K

L5

f

00,

+30_ R317
47

C20
1.3

j_ Ta
C19

T
10

+30V
DIST

13

R11
4.7K

C21 R12
,001 10K

I

R306

0
1000

CR 302

R307
3.3K

R310
12K

R303
180K

TUNERi4t

Fig. 1-The First and Second IF Amplifiers and AGC Circuits.
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Fig. 2-Functional block diagram of the video system used in the RCA CTC49 color chassis.

no -signal conditions, but the diode
action of the zener diode, CR302,
clamps the tuner AGC voltage to
+6.7v. As signal strength is in-
creased to 1000,u,v, the terminal
seven output voltage drops, falling
below 6.7v. However, until this
point is reached, the RF tuner is op-
erating at maximum gain and re-
ceiver gain is controlled by the IF
AGC.

Further increasing the signal be-
yond 1000µ,v (nominal) causes the
tuner AGC voltage to swing down-
wards from +6.7v toward a nega-
tive maximum. When it reaches

-5v, zener diode CR302 conducts
in the zener mode, preventing a fur-
ther negative swing. This is the mini-
mum -gain operating point of the RF
amplifier. Beyond the point where
the tuner begins operating at mini-
mum gain, the gain -controlled IF
amplifier controls overall gain.

The AGC action has three dis-
tinct modes of operation, depending
on signal strength:

 No signal to about 1000µv-
RF gain is maximum to provide the
best possible signal-to-noise ratio of
the receiver. IF AGC maintains con-
stant video output from the detector.
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 About 1000euv to perhaps 100
mv-RF gain is decreased by the
AGC voltage to maintain a constant
output from the video detector. IF
gain is substantially constant.

 Above about 100mv-RF gain
is held at a minimum to prevent
mixer overload, and IF gain is de-
creased by the AGC to maintain a
constant video -detector output.

The function of the noise control
is to allow the service technician to
predetermine the amount of signal
strength at which the AGC opera-
tion shifts from the first to the sec-
ond mode and from the second
mode to the third.

The Video System

From the video preamplifier situ-
ated in Module MAK, video is fed
to the video/sync module MAL, as
shown in the functional diagram in
Fig. 2. This diagram shows the first
and second video amplifiers as well
as the sync separator. The positive
sync pulses from the sync separator
have a peak amplitude of 30v and
are routed from the module without
processing.

The functions of luminance de-
lay, vertical and horizontal retrace
blanking, control of contrast, and
control of video peaking are per-
formed in the first video amplifier.
Depending on the setting of the con-
trast control, the stage gain varies
from about 0.3 to unity or slightly
more. Since the video output is tak-
en from the collector, video polarity
is inverted in the stage and the out-
put is positive -going toward the
black level. A shunt filter between
the first and second video amplifiers
attenuates the 3.58MHz video signal.

The second video amplifier is an
emitter -follower stage which pro-
vides an impedance match between
the first video amplifier and the
three parallel -driven kine-drive mod-
ules, MAD. Bias for the base of the
second video amplifier is controlled
by the brightness control and the
brightness limiter. A negative -going
horizontal retrace pulse is fed to the
emitter to enhance operation in the
vicinity of the black level. Since this
is an emitter -follower stage, the po-
larity of the output is the same as
that of the input.

A peaking coil in the video pre-
amplifier restricts the bandpass of
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MAK Module
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Rear view of the CTC43 chassis exposing the 11 AccuCircuit modules. With
extensive use of modules, the chassis is compact and yet easy to service.

Vert
MAG Module

Video Sync Horiz
MAL Module MAH Module

Chroma II
MAE Module

Transistor
QI

All of the IF amplification and the generation of AGC voltage is accomplished in a single
integrated circuit IC1 mounted in the IF Module, MAK.

the signal fed to the first chroma
module, MAC, to frequencies nom-
inally between 3.08MHz and 4.08
MHz. All active devices in this mod-
ule are contained in a single IC,
which serves as a chroma-bandpass
amplifier, burst amplifier and refer-
ence oscillator. AFPC, ACC, color -
level control and burst blanking are
also accomplished in this module.

The 3.58MHz reference signal
and the chroma signal are conducted
from the first chroma module to the
second chroma module, MAE.
From there the chroma demodulator
and color -difference signals, R -Y,
B -Y and G -Y, are conducted to the
three kine-driver modules. An 11.2v
regulator, which provides voltage
for modules MAE and MAC, is lo -
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cated in the MAE mod' is the
tint -control input circuit

The video system de , is
similar to the ones found . iany
earlier chassis-the matrixing f lu-
minance and chrominance video out-
side the kinescope having not been
done in an RCA color receiver since
the CTC 2 chassis was dicontinued.
Although several advantag,-, are re-
alized, the most significant is that
the load offered by the three kine-
scope cathodes may be uivided
equally among three moderately
rated drivers instead of one relative-
ly high -power device, and, of
course, the three kine-control-grid
drivers are eliminated.

Kine Driver Module, Mad

Three identical kine-drive mod-
ules, MAD, are used-one for each
color of video. In each module the
luminance video is combined with
one color of the chrominance video
(color Difference signal); the two
bits of information are then ampli-
fied and finally fed to the appropri-
ate kine cathode as shown in Fig. 3.

We will first consider the signal
paths: Luminance video passes from
the service switch to the emitter of
transistor Q1 through three parallel
paths. These are n sistor R7, called
the primary path of convenience; re-
sistor R6 and capacitor C2, which
provide high -end video peaking; and
resistors R335 and R336, which al-
low control of amplifier gain for
gray -scale setup. The color- 'Ter-
ence video, R -Y for example, ives
the base of transistor Q1, ana then
R -Y is added to Y to produce R, or
red. The color -video output is con-
ducted directly from the module to
the kine socket without passing
through the edge connector; the
spark gap and the 3.3K resistor are
in the kine socket.

The dc stability of the kine cath-
odes is provided by the positive hor-
izontal retrace pulse injected at ca-
pacitor C309 and conducted to the
bias transistor, 02. Considering
only the circuitry within the module,
observe that a feedback ..-;)n exists
from the collector of tr;, , .;s Jr 01,
through resistor R2, die .t. t :1, re-
sistor R9, transistor Q2. r ;sistor
R5 back to the emitter ';sistor
01. Assuming that then .1put
signals, it functions as fo, rise

By lifting two spring locks the modules can be easily removed from their edge connectors.

The zorvergence board is placed around the neck of the CRT with spark gaps and resistors placed
in the :RT socket.
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Fig. 3-Schemat c of a Module MAD Nine driver. The load from the three CRT cathodes is divided
equally among three moderately rated drivers instead of one high power device.

Approximately 75 percent of the Argosy's circuitry is contained in these 11 plug-in modules.

in the ,- ,e at the collector of
transistor 1., increases the emitter -
to -base c nt in transistor Q2; this
increases t le collector current of
transistor 02, which passes through
transistor Q 1. The increase in tran-
sistor Q1 collector current increases
the voltage drop across resistor R3
and drives the collector voltage of
transistor 01 back to its former
value. Conversely, a drop in collec-
tor voltage at transistor 01 decreas-
es the base forward bias of transistor
02, reducing the drop across resis-
tor R3 and returning the collector of
transistor 01 to its former potential.
Since the loop gain is fairly high
(greater than 20) the collector volt-
age of transistor 01 is held within
very close limits.

This explanation is oversimplified,
because it ignores two important
facts: Signals are present, so the col-
lector voltage of transistor Q1 must
vary; and no reference voltage has
been provided to c stablish the voltage
at which the collector of transistor
01 is stabilized. There is, however, a
period when no signals are present
-the horizontal -retrace blanking
period. If the bias current through
transistor Q1 is set to produce kine
cutoff during blanking time and suf-
ficient integration is provided, this
amount of bias can be maintained
until the next blanking interval. This
integration is provided by capacitor
C 1 .

The characteristics of the CRT
dictate that its cathodes, and the col-
lector of all transistor QI's, be driv-
en to +160v for blanking. A refer-
ence voltage, keyed ON only during
blanking, is conveniently derived
from the horizontal retrace pulse.
This pulse enters the circuit through
capacitor C309 and is limited to a
peak value of 220v by diode
CR307. This limited pulse is fed
through capacitor C3 to the stabiliz-
ing loop. In any pulse circuit the dc
level is equal to the pulse voltage
times the duty cycle. (Duty cycle is
definL d as the product of the pulse
widtt 'n seconds and the number of
pulse, - second; e.g., a horizontal -
retrace se having a width of Sps
has a cycle of 0.0787.) The
circuit ' ants in these modules
were select so that the average dc
voltare a me junction of diode

continued on page 49
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Practical Aspects of the
Carterfone Decision
by Leo G. Sands

New opportunities have been opened up for the

sound and mobile radio industries by the momentous

FCC decision in favor of Thomas F. Carter.

 Now telephone subscribers can
furnish their own telephones and
switchboards instead of renting them
from the telephone company. Many
people are not aware that the basic
monthly telephone service charge in-
cludes rental of the telephone. Busi-
ness users, of course, are very well
aware that they pay for the rental of
PBX and PABX switchboards.

Both domestic and foreign manu-
facturers of telephones and switch-
boards see a tremendous market for
their products among telephone us-
ers. But, most of them have not yet
crystallized their marketing plans.
They have customarily sold only to
telephone companies and the rela-
tively few industries that buy private
in-house telephone systems not in-
terconnected with telephone com-
pany lines.

Some manufacturers are moving
cautiously because they do not want
to offend their telephone company
customers. A spokesman for Gray -
bar, the giant telephone equipment
supplier, said his company would
not even consider selling telephone
equipment directly to users, except
such private telephone system oper-
ators as the railroads and pipe lines.

Foreign manufacturers enjoying
essentially no U.S. telephone com-
pany business are most anxious to
sell to users. Most are still trying to
decide whether to employ salesmen,
appoint reps or sell through distribu-
tors and dealers.

Sound system and mobile radio
dealers and distributors are now in a
position where they could readily

sell and install telephones and
switchboards to local businesses and
industries, as well as phone patches,
teletypewriters, facsimile machines,
slow -scan TV equipment, telephone
answering machines and data termi-
nals. Most of these companies have
electronic technicians capable of de-
signing (or quickly learning how)
telephone systems. Equipment man-
ufacturers undoubtedly will be hap-
py to train their dealers and distrib-
utors.

Under the terms of the Carterfone
Decision, "foreign" equipment may
be connected to telephone company
circuits. "Foreign" in this case does
not refer to country of origin but to
equipment not furnished by the tele-
phone company. Mobile radio sys-
tem base stations may be connected
to the national telephone network
through a phone patch or radio-
telephone interface terminal. So can
public address and intercom sys-
tems.

Telephone company technical
standards, however, must be met so
that the quality of telephone service
will not be impaired, and so that
cross talk will not be caused. The
"foreign" equipment must be com-
patible with telephone circuits and
central offices.

Numerous dealers are selling tele-
phone sets that can be plugged into
telephone jacks. They can also be
wired directly to a telephone line ter-
minal block. However; some tele-
phone companies insist that custom-
er -furnished equipment must be
modified by them to make them

Ordinarily the telephone subscriber pays extra
rent for a telephone like this, plus a monthly
charge for using the builtin light bulb.

Exotic telephones such as the Ericofon can be
bought for resale to customers.

compatible with the telephone sys-
tem. A one-time charge is made for
such a modification, but no monthly
charge is made for use of the tele-
phone.

Installation of a "protective
block" is required by some tele-
phone companies, for which a
monthly rental is charged. Some fear
that the decision might be reversed.
But, it is doubted that this will hap-
pen. Power companies have not
been able to force power users to
rent their appliances from them, nor
have water companies been able to
force the public to rent garden hoses
from them. Now, telephone sub-
scribers can either rent their equip-
ment from the local telephone com-
pany or buy their own.

A survey reveals that most large-
scale telephone users are not yet
aware of this fact. Some, however,
are moving fast to buy their own
telephone systems.

Installation involves running mul-
ti -connector cable and installing
telephones, switchboard and ancili-
ary equipment. Telephone technolo-
gy, except for switching, is no more
complex than sound system engi-
neering. Instead of multi -conductor
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Telephone connecting blocks can be

used for both telephones and sound sys-
tem speakers.

cable, some consulting engi-
neers are advocating the use of
coaxial cable and frequency -
division multiplexing tech-
niques to permit interconnec-
tion of telephones and trans-
mission of CCTV and data
through a single cable.

Sound and radio communi-
cation equipment dealers and
distributors can start in this
field on a modest basis, ex-
panding as they learn more
about the business. A good
way to start is to sell, install
and service telephone answer-
ing machines to local business
firms, and phone patches to
operators of private mobile ra-
dio systems. Also equipment
can be sold which will enable
access to a public address or
paging system from any tele-
phone.

With so many businesses and
industries, as well as local gov-
ernment agencies, needing data
terminals for feeding data into
and out of computers, this is
an area worth considering. Al-
so many businesses have need
for facsimile and teletypewrit-
er facilities, in -plant and be-
tween stores and plants. 

An example of an automatic switchboard wh ch can be expanded with the installation of plug-in modules.
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Revival in Term Selling
Urged for TV -Stereo at Retail
Special research project has revealed that the

"Truth -in -Lending" laws have caused many dealers

and salesmen to back away from the use of

"buy now, pay later" selling.

 Patrick Cocchiaraley, a regional
manager for Teledyne Packard Bell,
has developed a new sales technique
using time -tested step-up selling com-
bined with term offerings. He claims
that this is the key to turning peo-
ple's desires and wants into immedi-
ate purchases.

Cocchiaraley funneled his discov-
eries and home electronic industry
experience into a pre-packaged plan,
"Step -Up 'N Sell with Teledyne
Packard Bell," a program that liter-
ally offers everything a dealer needs
to logically talk value and terms to
prospects.

Noting that the American econo-
my has thrived for years on people
purchasing most of their needs on
credit, he stresses that times have
not significantly changed: the name
of the game is selling benefits and
terms.

"Terms are as important now as
ever. However," Cocchiaraley said,
"new Truth -in -Lending laws have
changed the method of disclosure,
confusing many salesmen to the
point they are afraid to use any kind
of credit terms."

Merchants who aggressively sell
"terms" can get the lion's share of
the high -ticket consumer product
sales, he emphasizes, especially
when terms are combined with an
effective set-up feature sales presen-
tation.

"Look at the automobile industry.
More new automobiles were sold
last year than color TV and stereo
consoles combined. They are still
selling automobiles in all price
ranges loaded with the extras people
want, because the sale is made on
the appeal of paying just a little bit
more a month to have the best.

Bob Edwards, general manager of Teledyne Packard Bell Distributing Co. of Los Angeles, shows
showroom hostess Dorothy Mulhaupt stereo features with the firm's new "Step -Up 'N Sell with
Teledyne Packard Bell" set -toppers providing additional feature and term pricing information.

"Since the average American con-
sumer wants the best, dealers do not
sell many stripped down models.
They sell the deluxe models by sell-
ing the extra features," Cocchiaraley
added.

He paints a graphic description of
the prospect who walks into a new
car showroom and is placed in the
driver's seat for a demonstration. It
is there that the prospect begins to
subconsciously sell himself on the
deluxe features. Until this time,
there is no mention of price. He is
merely told how he would enjoy the
features, he uses them and develops
a pride of ownership.

Only then does the prospect ask
the price and get the answer: "Only
$75 per month." If the prospect asks
for extras, the price is quoted in
monthly terms, usually a figure he
can afford.

Console TV and stereo models
can be sold in the same way, Coc-
chiaraley preaches to his distribu-
tors. "Customers can be sold up
from the low-priced models to high-
er -priced models with all the fea-
tures they want, when dealers show

it only costs a few dollars
more a week.'

Individual step-up kits for color
TV and console stereo utilize color
coordinated information cards, a
sort of "tel-tag" and gaily printed set-
topper cards. These aid both sales-
man and customer in pinpointing
salient features for any designated
set in the store.

Useful for both new and discon-
tinued lines, these feature -benefit,
self -prompter cards grab the cus-
tomer's interest, making the line
presentation more believable, with
selling points remembered longer.

Packard Bell supplies the unique
step-up kits with sample scripts, do-
it-yourself easy payment numbers to
apply on the set -toppers and infor-
mation on complying with the basic
"Truth -in -Lending" laws. Even
handy weekly -payment guides are
provided as part of a complete pro-
gram booklet.

Cocchiaraley feels that his fresh,
new "Step -Up 'N Sell" plan gives re-
tailers a modern, logical system to
sell more prospects and to overcome
buying resistance. That is important
these days when value is the key-
stone to a sale. 
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Commercial
Two -Way Radio

by Phillip Dahlen

There is a frequency available for

virtually every business activity

 Considerable attention has been
given to the Citizens Band, which
permits two-way radio communica-
tion by virtually every United States
citizen. With the attention given its
rapid growth and many useful appli-
cations, some of us tend to forget
that the FCC has allotted radio fre-
quencies for virtually every ethical
business endeavor-if it is not for
pleasure, there is an assigned fre-
quency. Whether the prospective
two-way radio operator is a prospec-
tor, minister or farmer, there are
radio frequencies available for his
use.

Two-way business radio is not
limited to 23 channels (plus a few
specific frequency assignments)
within a relatively small range of
frequencies. There is a much greater
range of frequencies available and
there are fewer people for each of
these frequencies. Therefore, wheth-
er he be the butcher, the baker or the
candlestick maker, you can sell your
customer on the availability of two-
way channels that will fill his needs.
To give some indication of what this
consists of, we have condensed seg-
ments of Volume V of the FCC
Rules and Regulations. (The com-
plete volume can be purchased from
the Superintendent of Documents,
U.S. Government Printing Office,
Washington, D.C. 20402.)

The first portion of Volume V
deals with Aviation Services. These
include Airborn Stations, Aeronau-
tical Advisory Stations, Aeronauti-
cal Multicommunication Stations,
Aeronautical Enroute Stations,
Aeronautical Metropolitan Stations,
Flight Test Stations, Aviation In-
structional Stations, Airdrome Con-
trol Stations, Aeronautical Utility

Mobile Stations, Aeronautical Search
and Rescue Stations, Aeronautical
Fixed Stations, Operational Stations
(link or control circuits or other
aeronautical operations), Radio -
navigation Land Stations, Civil Air
Patrol Stations, Radionavigation
Land Test Stations and National
Defense Stations. Due to the nature
of these stations we elected not to
include the range of frequencies
available since this information is al-
ready known by those dealing with
aeronautical radio communications.

Other radio services that can be
marketed include the following:

Local Government Radio Service

This service is authorized for ter-
ritories, possessions, states or other
governmental subdivisions including
counties, cities, towns and similar
governmental entities, including dis-
tricts and authorities but not includ-
ing school districts or park authori-
ties. Transmission is permitted on
165 assigned frequencies between
37.1MHz and 458.975MHz, plus a
band of frequencies between 72.0
MHz and 76.0MHz and between
154.4525MHz and 154.460MHz.

Police Radio Service
This service is authorized for

states, territories, possessions and
other governmental subdivisions in-
cluding counties, cities, towns and
similar governmental entities. Trans-
mission is permitted on 337 frequen-
cies between 1610kHz and 465.500
MHz, plus a band of frequencies be-
tween 72.02MHz and 76.00MHz.

Fire Radio Service
This service is authorized to the

same government bodies as the Po-

lice Radio Service, plus persons or
organizations charged with specific
fire protection activities. Applica-
tions from persons or organizations,
other than governmental subdivi-
sions, must be accompanied by a
statement from the governmental
subdivision having legal jurisdiction
over the area to be served. For this
service, transmission is permitted on
32 frequencies between 1630kHz
and 465.625MHz, plus a band of
frequencies between 72.02MHz and
76.00MHz.

Highway Maintenance
Radio Service

This service is authorized to the
same governmental bodies as the
Police Radio Service, and transmis-
sion is authorized on 106 frequen-
cies between 33.02MHz and 458.-
950MHz, plus a band of frequen-
cies between 72.00MHz and 76.00
MHz.

Forestry -Conservation
Radio Service

Authorization for use of the radio
frequencies assigned to this service
may be granted to those meeting re-
quirements similar to the ones made
for the Fire Radio Service. Trans-
mission for this service is permitted
on 131 frequencies between 2212
kHz and 458.950MHz, plus a band
of frequencies between 72.00MHz
and 76.00MHz.

Special Emergency Radio Service
Hospitals-Institutions or establish-

ments offering service, facilities and
beds for beyond 24 hr when render-
ing medical service.

Ambulance Operators and Rescue Or-
ganizations-Persons or organiza-
tions operating an emergency ambu-
lance service or rescue squad are
eligible.

Physicians and Veterinarians-Physi-
cians and veterinarians are eligible
in this service. As used for this cate-
gory, the term "physician" or "vet-
erinarian" shall be construed to
mean individual physicians or veter-
inarians or schools of medicine, in-
cluding schools of veterinary medi-
cine.

Disaster Relief Organizations-Orga-
nizations established for disaster re-
lief purposes and which have an
emergency communications plan in -
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volving the use of radio are eligible.
School Buses-Persons or organiza-

tions operating school buses having
regular routes into rural areas are
eligible in this service.

Beach Patrols-Persons or organi-
zations operating beach patrols hav-
ing responsibility for life-saving ac-
tivities.

Establishments in Isolated Areas-
Persons or organizations maintain-
ing establishments in isolated areas
where public communication facili-
ties are not available and where the
use of radio is the only feasible
means of establishing communica-
tions with a center of population, or
other point from which emergency
assistance might be obtained if
needed.

There are 34 radio frequencies
assigned for the Special Emergency
Radio Service between 2726kHz
and 155.400MHz, plus a band of
frequencies between 2000kHz and
3000kHz and between 72.00MHz
and 76.00MHz.

State Guard Radio Service
Authorization for use of radio fre-

quencies to this service is
issued only to the official state guard
or comparable organization of a
state, territory, possession or the
District of Columbia and only where
such an organization has been duly
created by law and completely sub-
ject to the control of the Governor,
or the highest official of the creating
governmental entity. This service
has been assigned 2726kHz as the
primary frequency and 2505kHz to
3500kHz as the second frequency
when arrangements can be made
with other governmental agencies.

Power Radio Service
Radio frequencies assigned to

these services may be authorized for
persons engaged primarily in the
generation, transmission or distribu-
tion of electrical energy; the distri-
bution of manufactured or natural
gas by means of pipe line; the distri-
bution of water or steam by means
of a pipe line, canal or open ditch
(for water)-for use by the general
public or by members of a coopera-
tive. There are 409 frequencies al-
lotted for this service between 27.235
MHz and 952.4MHz, 36 paired fre-
quencies between 952.8MHz and

959.9MHz, plus 9 frequency bands
between 1.85GHz and 40GHz.

Petroleum Radio Service
This service is authorized for per-

sons engaged in prospecting for,
producing, collecting, refining or
transporting by means of pipeline,
petroleum or petroleum products
( including natural gas). There are
8 frequencies assigned to this service
between 1614kHz and 4637.5kHz,
426 frequencies between 25.02MHz
and 952.4MHz and 36 paired fre-
quencies between 952.8MHz and
959.9MHz, plus 16 frequency bands
between 1.85GHz and 40GHz.

Forest Products Radio Service
Frequencies in this service are au-

thorized for persons engaged in tree
logging, tree farming or related
woods operations, including related
hauling activities and persons direct-
ly engaged in manufacturing lumber,
plywood, hardboard, or pulp and
paper products from wood fiber.
There are 422 frequencies assigned
to this service between 27.235MHz
and 952.4MHz, plus 1676kHz,
1700kHz, 2398kHz, 36 paired fre-
quencies between 952.8MHz and
959.9MHz, and a frequency band
between 1.85GHz and 1.99GHz.

Motion Picture Radio Service
Radio frequencies in this service

are authorized for persons engaged
in the production or filming of mo-
tion pictures. There are 5 frequen-
cies available between 1628kHz and
4637.5kHz, 87 frequencies between
27.234MHz and 952.4MHz, 36
paired frequencies between 952.8
MHz and 959.9MHz, and 16 fre-
quency bands between 1.85GHz and
40GHz.

Relay Press Radio Service
This service is authorized for per-

sons engaged in the publication of a
newspaper or in the operation of an
established press association. There
are 85 frequencies assigned between
27.234MHz and 952.4MHz, 36
paired frequencies between 952.8
MHz and 959.9MHz, plus 16 fre-
quency bands between 1.85GHz and
40GHz.

Special Industrial Radio Service
Radio frequencies assigned to this

service are authorized for persons
regularly engaged in the operation of
farms or ranches or similar land in-
stallations for the quantity produc-
tion of crops or plants, vines or trees
(excluding forestry), or for the
keeping, grazing or feeding of live-
stock for animal products, animal
increase or value enhancement; a
commercial business regularly en-
gaged in the construction of roads,
bridges, sewers, pipelines, airfields,
water, oil, gas, or power production,
collection or distribution systems;
the operation of mines for the recov-
ery of solid fuels, minerals or met-
als; plowing, soil conditioning, seed-
ing, fertilizing or harvesting for agri-
cultural or forestry activities; spray-
ing or dusting of insecticides, herbi-
cides or fungicides; livestock breed-
ing service; maintaining, patroling
and repairing gas or liquid transmis-
sion pipelines, tank cars, water or
waste disposal wells, industrial stor-
age tanks; acidizing, cementing, log-
ging, perforating or shooting activi-
ties; supplying of chemicals, mud,
tools, pipe and other materials to
the petroleum production industry;
delivery of ice or fuel to the con-
sumer in solid, liquid or gaseous
form; on delivering and pouring of
ready -mixed concrete or hot asphalt
mix. This service is assigned 387
frequencies between 27.235MHz
and 465.625MHz, 36 paired fre-
quencies -c between 952.8MHz and
959.9MHz, and 16 frequency bands
between 1.85GHz and 40GHz.

Business Radio Service
This service is authorized for any

person engaged in a commercial ac-
tivity; educational or philanthropic
institutions; clergymen or ecclesias-
tical institutions; hospitals, clinics
and medical associations. It includes
499 frequencies between 27.235
MHz and 469.975MHz, 36 paired
frequencies between 952.8MHz and
959.9MHz, and 9 frequency bands
between 2.15GHz and 40GHz.

Industrial Radiolocation Service
This service is designated for per-

sons who have a substantial need, in
connection with their various activi-
ties, to determine direction, distance
or position by means of radioloca-
tion devices, for purposes other than
navigation. It includes 6 frequency
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bands between 70kHz and 3.400
MHz, plus 230MHz, 250MHz, 310
MHz, and 20 frequency bands be-
tween 2.45GHz and 36GHz.

Manufacturers' Radio Service
Frequencies assigned to this ser-

vice are authorized for manufactur-
ing activities directly involved in the
mechanical or chemical transforma-
tion of organic or inorganic sub-
stances into new products within es-
tablishments usually described as
plants, factories, shipyards or mills
and which employ power -driven ma-
chines and material -handling equip-
ment. It is also available for estab-
lishments engaged in assembling
components of manufactured prod-
ucts in plants, factories, shipyards
or mills; or they may be eligible
even if the produce is neither a new
structure nor other fixed improve-
ment. Also eligible are establish-
ments primarily engaged in the
wholesale or retail trade, or in ser-
vice activities, even though they fab-
ricate or assemble any or all of the
products or commodities handled.
There are 281 frequencies available
for this service between 27.234MHz
and 467.525MHz, 36 paired fre-
quencies between 952.8MHz and
959.9MHz, and 16 frequency bands
between 1.85GHz and 40GHz.

Telephone Maintenance
Radio Service

This service is authorized for
communications common carriers
primarily engaged in rendering a
wire -line or wire -line and radiocom-
munications service to the public for
hire. There are 224 frequencies
available from 27.235MHz to
467.525MHz, 36 paired frequencies
between 952.8MHz and 959.9MHz,
and 16 frequency bands between
1.85GHz and 40GHz.

Motor Carrier Radio Service
This service is authorized for per-

sons primarily engaged in providing
a common or contract motor carrier
passenger transportation service be-
tween urban areas or within a single
urban area, property transportation
service between urban areas, or for
the local distribution or collection of
property. Depending upon the loca-
tion and application, this service is
assigned 9 frequencies between

43.70MHz and 43.84MHz, 30 fre-
quencies between 43.86MHz and
44.44MHz, 8 frequencies between
44.46MHz and 44.60MHz, 13
shared frequencies between 30.66
MHz and 31.14MHz, 10 paired fre-
quencies between 44.36 and 43.94
MHz, 68 frequencies between 72.02
MHz and 75.98MHz, 48 base and
mobile frequencies between 159.495
MHz and 160.200MHz, and 30 fre-
quencies between 452.325MHz and
457.875MHz.

Railroad Radio Service
Authorization for this service can

be granted to railroad common car-
riers, including railroad express
companies, wholly owned by rail-
road common carriers regularly en-
gaged in the transportation of pas-
sengers or property, when such pas-
sengers or property are transported
over all or part of their route by
railroad. For this service there are
68 shared frequencies between
72.02MHz and 75.98MHz, 91 base
and mobile frequencies between
160.215MHz and 161.565MHz, 28
fixed relay frequencies between
169.425MHz and 412.775MHz,
plus 20 base and mobile or mobile -
only frequencies between 452.325
MHz and 457.950MHz.

Taxicab Radio Service
This service is authorized for per-

sons regularly engaged in furnishing
to the public for hire a nonsched-
uled passenger land transportation
service not operated over a regular
route or between established termi-
nals. Such service, where permissible
under local laws, may also include
the occasional transport of small
items of property. The service is
also authorized for a nonprofit cor-
poration or association engaged in
these same activities. Besides limited
use with special rules on 5 frequen-
cies between 27.235MHz and
27.275MHz, there are 14 base and
mobile frequencies which range be-
tween 152.27MHz and 157.71MHz,
and 24 frequencies that are shared
between 452.050MHz and 457.500
MHz.

Automobile Emergency
Radio Service

Authorization for using this ser-
vice ranges from associations of pri-

vate automobile owners who pro-
vide a private emergency road ser-
vice for disabled vehicles, to persons
regularly engaged in the business of
providing the general public with
emergency road service for disabled
vehicles, and nonprofit corporations
or associations organized for the
purpose of furnishing a radio -com-
munications service solely to per-
sons actually engaged in service ac-
tivities. The radio frequencies for
this include 5 frequencies between
27.235MHz and 27.275MHz, 3 fre-
quencies between 150.815MHz and
150.875MHz, 3 frequencies be-
tween 150.905MHz and 150.965
MHz, 3 frequencies between 157.-
470MHz and 157.500MHz and 4
frequencies between 452.525MHz
and 452.600MHz.

Other Radio Services

In addition to the extensive list of
radio services authorized under Vol-
ume V of the FCC Rules and Regu-
lations; Volume II lists Experimen-
tal Radio Services, Radio Frequency
Devices, and Industrial, Scientific
and Medical Equipment; Volume
III lists Radio Broadcast Services,
Experimental, Auxiliary and Special
Broadcast and Other Program Dis-
tribution Services; Volume IV lists
Stations on Land in the Maritime
Services, Stations on Shipboard in
the Maritime Services, plus Public
Fixed Stations and Stations of the
Maritime Services in Alaska; Vol-
ume VI lists Citizens Radio Service,
Amateur Radio Service and Disaster
Communications Service; Volume
VII lists Domestic Public Radio Ser-
vices (other than Maritime Mobile),
International Fixed Public Radio-
communication Services and Satel-
lite Communications; Volume VIII
lists Uniform System of Accounts
for Class A, Class B and Class C
Telephone Companies; and Volume
IX lists Uniform System of Ac-
counts for Radiotelegraph Carriers,
and Uniform System of Accounts
for Wire -Telegraph and Ocean -Ca-
ble Carriers.

From this article we feel that it is
apparent that a two-way radio sys-
tem can be sold to meet the specific
needs of virtually every legal pro-
fessional endeavor. This is a huge
field. Are you actively promoting
it? 
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Tuned Circuit Signals --Part II
by Phillip Dahlen

Principles governing the generation of intermediate

frequencies with tuned RF circuits

 Last month's article indicated that
technicians seldom observe the RF
signals in the tuned circuits that they
service. In order that these circuits
might be better understood, the ar-
ticle used scope traces to show how
tuned circuits function, how har-
monic frequencies can be tuned in,
and the selective tuning of AM
broadcast stations. This month's ar-
ticle continues the general subject by
showing how two radio frequency
(RF) signals can be mixed to pro-
duce an intermediate frequency
( IF) signal. For simplification it
deals only with the mixing of RF

duce conventional -type scope traces
while the other scope obtained the
horizontal portion of its trace from
one of the signal generators. To sim-
plify our data, one signal generator
produced only 1.0MHz signals while
the other was varied.

Low IF Beats

When both signal generators are
operating at 1.0MHz, the circuit can
be tuned so that the combined RF
signal is in phase with the signal
from one of the signal generators
and a circle appears on the Sencore
scope (Fig. 2) while no beat fre-

SENCORE MODEL PS 148A
OSCILLOSCOPE / VECTORSCOPE

HICKOK MODEL CR0 5000
OSCILLOSCOPE

BBK MODEL E -310B
SINE /SQUARE WAVE
GENERATOR

EICO MODE 379
SINE /SQUARE WAVE
GENERATOR

Fig. 1-Schematic of signal resonant circuit used for combining two RF signals.

sine waves from two independently
tuned signal generators, but the
same basic principles also apply to
the mixing of an AM broadcast -
band station's carrier signal with a
tunable oscillator's RF signal to pro-
duce a modulated IF signal.

In order to mix the RF signals, a
pair of signal generators were con-
nected to coils, which coupled them
to a tuned circuit (Fig. 1). The out-
put of this tuned circuit was fed
through low -capacitance probes to
the vertical inputs of two scopes. One
scope was trigger sweeped to pro -

Fig. 2-A circular pattern appeared on the
Sencore scope when the two signal generators
were both tuned to 1.0MHz.

quencies are apparent on the Hickok
scope (Fig. 3).

By leaving the B & K signal gen-
erator at 1.0MHz while moving the
EICO signal generator to a slightly
higher frequency, the first scope no
longer showed a circular pattern
(Fig. 4) while a beat frequency was

Fig. 3-No beat frequencies were apparent on
the Hickok scope when the two signal genera.
tors were both tuned to 1.0MHz.

Fig. 4-No phase relationship appeared be-

tween the 1.0MHz applied RF signal and the
resulting 1.6kHz beat signal.

apparent on the second scope (Fig.
5). The musical tone, corresponding
to that beat frequency, could be
heard on the EICO signal tracer. By
matching this tone with that pro-
duced by a third signal generator,
we were able to determine that this
was a 1600Hz signal. The EICO
signal generator was apparently
tuned to a frequency 1600Hz high-
er than the 1.0MHz produced by the
B & K signal generator-it was pro-
ducing a 1,001,600Hz signal.

Another adjustment of the second

Fig. 5-This beat frequency resulted when a
1.0MHz signal was mixed with another signal
having a 1.6kHz higher frequency.
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signal generator resulted in a new
beat frequency (Fig. 6) which was

th the wave length of the previous

Fig. 6-The higher RF frequency was increased
to reduce the resJIting IF signal to 1/41h its
previous wave length or 8.0kHz.

beat frequency (Fig. 5). Since it
was one quarter the previous wave
length, it was four times that fre-
quency or 8.0kHz. (We selected a
fourth harmonic only as a matter of
convenience-virtually every fre-
quency between 1.6kHz and 8.0kHz
also appearing on the scope as the
second signal generator was tuned.)
By increasing the scope's sweep rate
we noted that the resulting wave
pattern (Fig 7) was more symmet-

Fig. 7-The 8.01diz IF signal was more clearly
seen by increasing the scope's sweep rate.

rical than before. As before, no
phase relationship between the ap-
plied RF signal and the output sig-
nal could be observed on the other
scope (Fig. 8)-there was no rela-
tionship to observe.

Making a greater change in the

Ffig. 8-There was still no apparent phase re-
lationship between the 8.0kHz beat signal and
tie applied RF signal.

Fig. 9-This IF signal had a wave length 17
times as long as the 1.0MHz applied RF signal,
indicating that its frequency was about 63kHz.

output frequency of the second sig-
nal generator resulted in a beat fre-
quency (Fig. 9) that was 1/17th
that of the RF frequency seen. (The
larger waveform contained 17 small-
er waves.) For the sake of simplify-
ing the mathematics incorporated in
this article, we will instead assume
that the beat frequency was 1/16th
that of the RF frequency seen. If the
higher RF frequency is 1,062,500Hz
and the lower RF frequency is

beat frequen-
cy is 62,500Hz. By dividing 16 into
1,000,000Hz we obtain 62,500Hz
-the beat frequency.

.High IF Beats
As the frequency of the second

signal generator was increased to a
point where the beat frequency be -

Fig. 10-As the difference between the two
applied RF signals becomes greater, the fre-
quency of the resulting beat signal begins to
approach the applied RF signal freqiency.

Fig. 11-As the beat signal frequency begins
to approach the applied RF signal frequency,
phase relationships between the two signals
again become apparent.

Overall view of the
electronic instruments used to produce
the desired waveforms.

gan to approach that of the applied
signal (Fig. 10), signal phase rela-
tionships began to appear on the
Sencore scope (Fig. 11). As clari-
fied in the sketch (Fig. 12), the pat -

Fig. 12-When the beat frequency is exactly
1/6th the applied RF signal frequency, the
phase relationship between the two signals ap-
pears as a six -turn spiral.

tern consists of a six -turn spiral-the
beat frequency being 1/6th the RF
frequency.

As the beat frequency began to
approach the RF signal more close-
ly, it became more difficult to ob-
serve and was sketched on the pho-
tograph for clarification. Fig. 13
shows a beat frequency that is 1/5th
the applied RF signal frequency. It
takes a little imagination to make

64,
..."

Fig. 13-The wave form that results when the
beat frequency is 1/5th the applied RF signal
frequency.

Fig. 14-With a little imagination, the phase
relationship between the 1.0MHz applied RF
signal and the 200kHz IF signal resembles a
five -turn spiral.
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out the corresponding five -turn spi-
ral (Fig. 14).

In Fig. 15 we see a beat frequen-
cy that is 1/a rd the applied RF signal
frequency. And with a little imag-
ination we can see a three -turn spi-

Fig. 15-This beat signal has a frequency 1/3rd
that of the applied RF signal.

Fig. 16-A little imagination is also required
to see the threeturn spiral representing the
phase relationship between the applied RF sig-
nal and the resulting IF signal.

Fig. 17-When one signal generator was op-
erating at 1.5MHz while the other was oper-
ating at 1.0MHz, there was a 500kHz resulting
beat frequency.

Fig. 18-With the beat frequency being half
the applied RF signal frequency, a two -turn
spiral was observed.

ral reproduced in Fig. 16.
By tuning the EICO signal gener-

ator to 1.5MHz, while the B & K
signal generator is operating at 1.0
MHz, we see a beat frequency that
is only half the applied RF frequen-
cy (Fig. 17) and a corresponding
two -turn spiral (Fig. 18).

Secondary IF Beats

As we approached the higher in-
termediate frequencies the spiral

'Off 4 f

Fig. 20-By reducing the scope sweep rate a
secondary IF signal could be observed in addi-
tion to the primary IF signal.

SENCORE MODEL PS 14BA
OSCILLOSCOPE / VECTORSCOPE

MCKM MODEL CRO 5000
OSCILLOSCOPE

Ba K MODEL E-3108
SINE /SQUARE WAVE
GENERATOR

iCO MODE 379
SINE/SQUARE WAVE
GENERATOR

Fig. 21-A second tuned circuit was incorporated in the breadboarded circuit in order that the
intermediate frequencies might be more readily observed.

patterns were apparent only when
the beat frequencies were a simple
fractional part of the lower radio
frequency-i.e., 1/16, 1/15, 1/14,

1/2 . Fig. 19 shows a waveform

Fig. 19-A waveform that appears when the
beat frequency is somewhere between 1/4th
and 1/3rd the applied radio frequency.

that appeared when the beat fre-
quency was somewhere between 'A th
and 1/2 rd the applied radio frequen-
cy. At first glance only one beat fre-
quency was apparent, but another
lower IF signal can be readily seen
as the scope's sweep rate is reduced
(Fig. 20).

These secondary IF signals can be
more clearly observed with the aid
of a second resonant circuit (Fig.
21). Since the positive and negative

segments of each beat frequency
(note that for the IF signal shown in
Fig. 9 there is a positive beat wave
pattern that is virtually identical to
the negative beat wave pattern) tend
to cancel each other out, a diode
was incorporated in the circuit to
allow only the positive portions to
pass through the second tuned cir-
cuit.

Beginning with the two scopes
still attached to the first resonant
circuit, as in Fig. 1, the EICO sig-

Fig. 22-A figure -eight pattern could be seen
on the Sencore scope when the EICO signal
generator was tuned to 2.0MHz while the B &
K signal generator remained at 1.0MHz.
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nal generator was tuned to 2.0MHz
while the B & K signal generator re-
mained at 1.0MHz. With one RF
signal exactly double the frequency
of the other, a figure -eight pattern
was formed on the Sencore scope
(Fig. 22). This pattern was lost
(Fig. 23) as the EICO signal gen-

Fig. 23-This phase relationship disappeared
When the signal generator was re -tuned to a
frequency slightly higher than 2.0MHz.

erator was tuned to a slightly higher
frequency and the two applied RF
signals no longer remained at exact-
ly a two -to -one ratio (Fig. 24) Al -

1IV111,I'm

Fit 24-By combining a 1.0MHz signal with
one slightly greater than 2.0MHz, the resulting
waveform contained a 1.0MHz heat signal plus
some indication of a secondary beat signal.

though a primary IF beat signal
could still be observed, a slight kink
is the waveform indicated the pres-
ence of a secondary IF signal. This
signal could be more clearly seen as
the scope sweep -rate was reduced

Fig. 25-With a slight reduction in the scope
sweep rate it became possible to see that the
secondary beat frequency had a wavelength
that was 56 times as long as the applied RF
signal-indicating that it was a 17.9kHz sec-
ondary IF signal.

(Fig. 25). From this photograph we
could observe that the secondary IF
signal was 1/56th the RF frequency
or about 17.9kHz. A further reduc-
tion in the scope sweep rate resulted
in even a clearer image of this sec-
ondary IF signal (Fig. 26).

Keeping the scope at the same
sweep rate as was used to produce

Fig. 26-A further reduction in the scope
sweep rate made the secondary beat signal
even more apparent.

the waveform shown in Fig. 26, but
increasing its vertical gain, the scope
leads were switched to the second
resonant circuit, as shown in Fig.
21. This resulted in the waveform
shown in Fig. 27-a clear image of

Fig. 27-By transferring the scope leads to the
second tuned circuit and increasing the
scope's vertical gain, the secondary beat sig-
nal became even more apparent.

the secondary IF signal that had
been produced when combining two
RF signals of extremely different
frequencies. By resetting the scope
to a higher sweep rate, a trace of the
original RF signal could still be seen
along with the primary IF signal
(Fig. 28). From the Sencore scope
(Fig. 29), we noted that there was

Fig. 28-By increasing the scope sweep rate,
it was still possible to see a remanent of the
applied RF signals and the primary IF signal
riding on the secondary IF signal.

Fig. 29-No phase relationship was apparent
between the applied RF signal and the result-
ing secondary IF signal.

no apparent phase relationship be-
tween the secondary IF signal and
the RF signal.

Conclusion
After taking the photographs

shown in the article, we connected a
signal tracer in parallel with the
Hickok scope in the circuit shown in
Fig. 21. The EICO signal generator
was then turned over a range of
frequencies between 100kHz and
2.0MHz while the B & K signal gen-
erator remained at 1.0MHz. As the
frequency of the EICO signal gen-
erator was increased, it passed fre-
quencies corresponding to the vari-
ous mathematical ratios previously
mentioned. As each of these fre-
quencies was approached, the re-
sulting secondary IF signal fell with-
in the audio spectrum and could be
heard to decrease in pitch until the
RF subharmonic was reached and
then it increased in pitch as that fre-
quency was passed. A much louder
audio signal was heard, resulting
from the primary IF signal, as the
EICO signal generator approached
1.0MHz-the pitch dropping until
1.0MHz was reached and then in-
creasing after it was passed.

From these observations we can
conclude that if a radio station's RF
carrier signal is to be mixed with an
oscillator signal to produce an IF
signal-as in a conventional hetero-
dyne radio-the difference between
the two RF signals must be great
enough to produce a primary IF sig-
nal that is well above the audio
spectrum (or frequency range of the
information being transmitted), but
not such that secondary IF signals
are produced that fall into this lower
frequency range. 
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GUEST AUTHOR

Citizens' Two -Way Radio --
Big Sound of the 70's
by Henry Kreer

Any individual concerned with CB radio marketing

who does not believe that there will be a

gigantic, explosive growth of CB radio in the next

decade is either a natural born cynic ... has a weak

heart ... or is a field engineer for the FCC.

 By 1980 at least 50 percent of
America's projected 128 million
passenger cars will be equipped with
CB two-way radio. I believe that
one out of 10 homes in America-
anticipated to be 74 million families
-will contain CB radios as an inte-
gral part of its communication sys-
tem. And thus, the industry will

Henry B. Kreer has
been concerned with
marketing, planning and
advertising CB radio
equipment for 10 years,
almost since the first CB
radio came into the mar-
ketplace. He is president
of Stevens, Kirkland,
Kreer, Inc., a Chicago
based advertising agency
which developed and
continues to administer
the CB radio educational
program of the Electronic
Industries Assn. Besides
being chairman of the
FCC's National Industry
Advisory Subcommittee
for CB radio, for seven
years he has been the
National director of
REACT, a 50,000 menz-
her national volunteer
organization of CB radio
operators. And, most
important of all, he has
been an active personal
user of CB radio for
more than 10 years.

have sold over 71 million radios in
the next decade -24 times as many
radios as were sold in the 1960's.

In my business I am counting on
and planning for these things to
happen. I believe everyone in the
industry should count on them and
plan for them. Here is why:

Starting from absolute zero, dur-

ing the past decade nearly 1.5 mil-
lion CB licenses were granted and
over 3.5 million radios were sold, in-
cluding estimates of unlicensed
equipment. Even during the last five
years, following the first surge of ac-
tivity, CB licensing has increased
143 percent.

There are estimated to be 990,000
CB radios in nonautomotive situa-
tions today-that's nearly 11/2 per-
cent of American households-and
1.5 million CB radios in vehicles-
or one car out of 60. Furthermore,
new installations (at 2.5 radios per
license) currently are being project-
ed at more than 40,000 per month.

Although what has happened has
been exciting and profitable to ev-
eryone in the industry, what is cur-
rently happening is an exciting har-
binger of big things to come. Impor-
tant major influences are at work
that will have a tremendous effect on
future sales, particularly in the field
of highway safety.

Public and police officials are in-
creasingly aware of the fact that
large numbers of personal vehicles
are already equipped with CB and
that millions of emergencies effect-
ing highway safety and security are
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being served by organized CB
groups. For example, REACT alone
has over 40,000 members monitor-
ing CB Channel 9 24 hours a day.
An estimated 1000 independent
groups and many more thousands
of individual CB operators also offer
motorist assistance. And over 500
police and fire departments are
known to be now monitoring
27MHz for emergencies.

One project that has received na-
tional attention is the Detroit, Mich.
CB Driver Aid Network, originally
sponsored by General Motors Re-
search Laboratories and now an on-
going regular program administered
by the Bureau of Roads and Streets.

In this system a central monitor,
linked to strategically placed trans-
ceivers by land -line, receives calls on
CB Channel 9 and responds with the
appropriate service required.

Incoming calls are automatically
displayed on an illuminated map
above the console, and the location
is automatically pinpointed. Reports
are tabulated and computerized.
Since January 1969, over 1200
emergency calls per month have
been logged, 74 percent of which in-
volved either accidents, stalled ve-
hicles, road construction or faulty
traffic devices.

In March 1969, General Motors
Research Laboratories turned the
Detroit program over to the city and
undertook an even more significant
continuing research program when it
assumed national sponsorship of the
REACT organization. In addition to
supporting and strengthening this
national program, it authorized a
massive research program in the
state of Ohio.

Among other reasons, Ohio was
selected since 23 of the state's 57
highway patrol posts were already
monitoring CB Channel 9 in coop-
eration with REACT teams.

In the Ohio Test, a State Director
was appointed to work directly with
state agencies, including the High-
way Patrol which is officially spon-
soring and participating in the two-
year test program. Under the joint
control of the state agencies and
state REACT director, REACT
teams function within rigid guide-
lines on monitoring and communica-
tion for emergencies. The REACT
emergency system is designed to

cover more than 50 percent of
Ohio's land area and 75 percent of
its primary roads. As in the Detroit
test, all emergency communications
are logged on IBM cards and tabu-
lated by computer for future study
and publication.

All of these factors . . . the very
healthy growth of CB radio in the
60's . . . the widespread and growing
interest by responsible authorities
in CB for emergencies . . . the in-
creasing interest of major retailers
with the tremendous merchandising
power available to them . . . all are
indicators to me that we truly are on
the threshold of an explosion. To
bring into focus the character of this
explosion . . . the what it is and why
it is going to occur . . . let me ex-
plore some of the basic marketing
factors involved.

We know that at present, despite
a lot of emphasis on the business
and professional applications for
CB, the fact remains that nearly 73
percent of all licensees are using
their equipment primarily for per-
sonal and safety applications.

Looking at this segment of the
market today, it is obvious-to any-
one with ears-that a fair percent-
age of these personal users are con-
cerned with hobby applications. I
am convinced-and this is a view
shared by many responsible people
-that the adverse impact of hobby
activity will rapidly decline in the
70's, through increased monitoring,
through the sheer weight of growth
by other types of users and through
the rapid decline of sunspot activity
anticipated from mid -1971 through
the 70's.

There will be a substantial in-
crease in the importance and effec-
tiveness of organized citizens radio
groups such as REACT monitors,
due to much greater participation by
public agencies (as in Ohio) and
the designation of Channel 9 strictly
for emergencies.

But the real market-marginal to-
day, but the name of the game in the
future-is the American public, us-
ing CB radio the way it was intend-
ed by the FCC-for necessary per-
sonal communication. It is this mar-
ket that we are counting upon for
numbers like 64 million auto instal-
lations . . . and 7 million home in-
stallations. 

TEKLAB
continued from page 37

CR1, resistor R8 and capacitor
C3 is 160v less positive than
the peak voltage at that point.

Under ideal conditions, the
voltage at the collector of tran-
sistor Q1 would always return
to +160v during retrace blank-
ing. The 220v retrace pulse at
the anode of diode CR307,
coupled through capacitor C3,
would be clamped at the tran-
sistor Q1 collector voltage by
diode CR1, and a constant dc
bias voltage at the base of tran-
sistor Q2 would be developed.

In practice the blanking -lev-
el voltage at the collector of
transistor Q1 may tend either
to increase or decrease. If it
should tend to increase, the re-
trace pulse is clamped to a
higher potential, the bias at the
base of transistor Q2 increases
conduction of this semiconduc-
tor and the collector voltage of
transistor Q1 is driven back to
160v. Conversely, a tendency
toward a drop in transistor Q1
collector voltage decreases the
bias current of transistor Q2,
boosting the transistor Q1 col-
lector voltage back to 160v.

The process just described
fulfills the requirements for
voltage stabilization. Sampling
of kine cathode voltage occurs
during blanking time when no
signal voltage is present, and
the bias current established is
maintained constant through-
out the scanning interval by
virtue of the integration in the
base -collector circuit of tran-
sistor Q2.

Next month we will cover
other important circuits of this
TV set, including the low volt-
age power supply, the active
side -pincushion correction cir-
cuit and the transformerless
vertical output circuit.

Some of the information
used is based on the material
supplied through the courtesy
of RCA Sales Corp. 
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TEST INSTRUMENT REPORT

EICO 685
Transistor
Analyzer
by Phillip Dahlen

Permits dynamic

semiconductor

testing both in and

out of circuit.

685 TRANSISTOR ANALYZER
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EICO Model 685 Transistor Analyzer.

A single instrument has been designed to perform
four basic tests on all types of FETs including those
with pinch -off characteristics, three basic tests of all
types of bipolar transistors, plus measuring zener volt-
age and testing silicon controlled rectifiers, TRIACs
and unijunction transistors.

The manufacturer indicates that multiple tests on bi-
polar transistors include an ac beta test with readings
from 2 to 1000 on power and small signal transistors
and from 2 to 100 on RF transistors. The ohmmeter -
voltmeter meter scale has been compressed so that low
resistance or voltage readings are made over a longer
segment of the scale than are high readings. This is said
to provide accuracy where it is most needed, plus the
convenience of using but a single scale for all voltage
and resistance readings.

Additional manufacturer specifications are as fol-
lows: Bipolar Transistor Test: AC Beta (in and out of
circuit) 2 to 100 (readings to 1000) at le _ 0.2ma for
RF semiconductors, 2 to 100 and 2 to 1000 (readings
to 1000 and 10,000 respectively) at Ie == 2ma for small
signal semiconductors, 2 to 100 and 2 to 1000 (readings

. for more details circle 900 on Reader Service Card

to 1000 and 10,000 respectively) at jr = 20ma for
power devices; Iciu. 0 to 5ma (30kta center scale); IcE0
0 to 5ma (30kLa center scale); 1.1, 0 to 5ma (301aa
center scale). FET Test: AC Transconductance (in and
out of circuit) 0 to 5000,umho and 0 to 50,000iumho
at VII, = 5v and V.- 0; 0 to 50ma, linear scale;

0 to 5ma; V., 0 to 20v at VD, = 5v. Unijunction
Transistor Test: Determine condition of semiconductor.
Silicon Control Rectifier and Triode Test: Turn -on
voltage (can measure turn -on current using external re-
sistor and meter); determine condition of semiconduc-
tor. Signal Diode and Rectifier Test: Determine condi-
tion of semiconductor from forward and reverse current
tests. Zener Diode: 0 to 20v. Voltmeter 0 to 500v (30v
center scale), IM resistance. Ohmmeter: 400f/ to 10M
(140K center scale). Semiconductors incorporated in
instrument: two 2N5172, one IN3600 (selected), one
1N34, five 100 PIV 500ma rectifiers, one 6.8v zener
diode, one 9.1v zener diode and one 24v zener diode.
Meter movement: 50,aa, 2% Taut Band. Power Re-
quirements: domestic 120vac, 50/60Hz, 10w. Size:
121/2 in. H by 81/2 in. W by 6 in. D. Weight: 10 lb. 
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JAME$®a complete
line for home
protection
 INTRUSION  FIRE
 SMOKE  FLOOD
 FREEZING
 POWER FAILURE

Now you can protect an entire
home for as little as $250.00
with James Home Protection
Products.

The James line is complete
with a choice of ten sensors,
connector cables, battery pow-
ered units, telephone dialer,
auto alarm ... nothing else
needed for complete home
protection.

Call or write today for all
particulars.

Create Your Own Protection Center
Use your peg -board display area
to show the many James products and
complete line of detectors packaged
in see-through plastic bags.

ATTIC

FIRE
SMOKE

MODEL
C-7360

SECOND FLOOR

HEAT
FIRE
SMOKE

MODEL C-7506
GIANT BELL

FIRST FLOOR

INTRUSION
ALSO PROTECTS
WINDOWS AND DOORS

MODEL C-7530

BASEMENT

FLOOD, FREEZING
POWER FAILURE

MODEL C-7360

JAMESELECTRONICS INC.

4050 N. Rockwell Ave.  Chicago, III. 60618  Phone: 312 463-6500
... for more details circle 112 on Reader Service Card
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NOW you can measure resistors accurately

CIRCUIT
in solid state devices

C:3

F

ov.
14,METER

FE20 HI -LO
with hi -voltage probe and large
six-inch meter $129.50

FE21 HI -LO
with 41/2 -inch
meter $99.50

WITH THE NEW HI -LO FIELD EFFECT MULTIMETERS
USES ONLY .08 VOLTS TO POWER OHMMETER TO PREVENT TRANSISTORS FROM

CONDUCTING AND UPSETTING READINGS
Look at these extra features to see why the Hi -Lo meter

 Unbelievable specifications of 15 megohm input
impedance on DC and 12 megohms on AC

 Laboratory accuracy of 1.5 percent on DC and
3 percent on AC

 9 DC voltage ranges from as low as .1 volts full
scale to 1000 volts

 3 hi -voltage ranges of 3 KV, 10 KV and 30 KV

 9 DC zero center ranges from .05 volts to 500
volts . . . a must for delicate transistor bias
measurements

 7 resistance ranges from 1000 ohms full scale to
1000 megohms

Low voltage of .08
volts prevents tran-
sistors from conduct-
ing and misreading
circuit. Resistor will

/now read 10K as it
should. Also prevents
any damage to tran-
sistor.

belongs on your want list:
 9 DC current ranges from 100 microamps to 1

amp
 Automatic built-in battery test . . . never a worry

about rundown batteries, just push the switches
under the meter and read.

 Standard .6 amp fuse to protect the ohms and
miltiamps scales if voltage or overload is ac-
cidentally applied. No more need to return the
meter to factory for repair . . . just replace the
fuse.

 Special probe with 100K isolation resistor in
probe to prevent AC pickup or to prevent loading
oscillator circuits. Leave in normal position for
most tests.

Here is why you
should have both Hi
and Lo battery volt-
ages for correct in -
circuit resistance
measurements in
solid state circuits:

T
Higher voltage of 1.5

-- volts causes semi-
---1--- conductors to con-

duct to read proper
front -to -back ratio or
conductivity of tran-
sistors. Meter would
not be complete with-
out hi -ohms reading.

CD 1=1 G INC. 3200 Sencore Drive  Sioux Falls, South Dakota 57107

... for more details circle 121 on Reader Service Card
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TECHNICAL DIGEST

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

RCA SALES CORP.
Darlington Transistors

Unlike vacuum tubes, which are voltage operated de-
vices showing extremely high input resistance at the grid,
transistors are current operated devices. Hence they require
a definite base current. The ratio between collector current
and base current is known as "beta," and it is expressed
as follows:

Collector Current (1c) - (/3) beta
Base Current (IB)

Transistors of the type used in radio and TV receivers
display betas ranging from somewhere around 30 to per-
haps as high as 400. The base current of the highest beta
transistor described will be about 1/400th of the collector
current or more. The base voltage of a transistor is deter-
mined by the base -to -emitter junction barrier voltage. In
the case of silicon transistors the junction voltage will be
about 0.6v to 0.7v unless external circuitry is used to raise
the base voltage above ground. Ohm's law reveals that the
low base voltage equated with a typical value of base cur-
rent yields a rather low input resistance, making it neces-
sary in many cases for the circuit designer to provide some
external means of matching the low input resistance of
the transistor to the signal source. In the early days of tran-
sistor technology this was often done with interstage or
coupling transformers. These transformers contributed to
the size, weight and expense of transistor circuits of that
day.

One way to raise the input resistance of the transistor
circuit is to use an unbypassed emitter resistor, which is of-
ten done at the expense of stage gain. When an unbypassed
emitter resistor is used, the base resistance of the transistor
is approximately beta times the value of the emitter resis-
tor. Unfortunately the increased input resistance afforded
by the unbypassed emitter resistor is not realized because
the actual input resistance of the stage is mainly determined
by the parallel combination of the base bias resistors (for
example, RI and R2 in Fig. IA) which must be substan-

4.30V +40V

A.-Unbypassed
Emitter

Fig. 1-Common emitter stages.

RI
5008

R2
1508

OV

442.7V
R4

2.7K

RS
10K

B.-Elevated
Emitter

tially lower than the base resistance of the transistor in or-
der to satisfy stability requirements. In other words, the
input resistance is somewhat less than the 33K value of R2,
rather than 270K calculated by multiplying R4 (2.7K)
times /3 (100). Obviously a higher beta transistor would
be of little advantage in raising the input resistance of this
circuit.

Where higher supply voltages are available, the circuit
shown in Fig. 1B may be used to furnish increased input
resistance. This stage incorporates the same value of unby-
passed emitter resistance; but an additional bypassed emit-
ter resistor is used to elevate the dc voltage of the base

higher above ground, increasing the value of resistors R1
and R2 so that their paralleling effect is reduced.

Another way of achieving higher input resistance is to
drive the transistor stage with an emitter follower, as illus-
trated in Fig. 2. The circuitry of transistor Q2 is identical
to that used in the simple circuit shown in Fig. 1 A insofar
as the collector and emitter resistances, and supply voltages
are concerned. The stage furnishes the same collector output
signal characteristics as that of the simple circuit. The
emitter follower, containing transistor Q1, only provides
signal and dc bias to the base of transistor Q2. Conse-
quently it operates at a relatively low collector current and
so requires a lower base bias current. This permits base bias

RI
27M

+5.9V

R2
3.9M

+3011

R4
I5K
+/5.0V

1
+Z7V

RS
2.7K

+308

4
158

RI

27M 4,15.ov

+5.9V

+2.71,
R2
3.9K R5

2.7K

A.-Transistor Dar- 8.-The Dar-
lington Connected lington Transistor

Fig. 3-Darlington common -emitter stages.

resistors R I and R2 to be correspondingly larger. Analyz-
ing the circuit of transistors Q1 and Q2, it is evident that
transistor Q2 requires the same base voltage and current
drive as it did in the simple circuit; however, this is now
provided by emitter follower transistor Q 1. The dc operat-
ing point of transistor Q1 is determined by the emitter
current necessary to develop the required base bias for
transistor Q2 across resistor R3. The value of resistor R3
has been determined to establish an emitter current equal
to approximately 10 times the base current required by
transistor Q2-in this example resistor R3 is 33K. This
value is chosen, as it was in the previous examples, to pro-
vide sufficient bias stability when the stage is subjected to
extremes of operating conditions. The value of resistor R3
will prevent an excessive change in collector current when
transistors of different betas, or when higher tempera-
tures, are encountered. With these factors in mind, the de-
signer develops the required circuitry for transistor Q1 to
satisfy the voltage/current conditions of resistor R3. Once
the base bias requirements for transistor Q2 are known,
the operating point (collector current of transistor Q1) is
chosen to establish the correct biasing voltage drop across
resistor R3. This is done by setting the base voltage of
transistor Q2 with voltage divider resistors R 1 and R2.
As illustrated in Fig. 2, the +30V

value of resistor R3 is sub-
stantially higher than the
emitter resistor of the simple
circuit, and the resistance val-
ues of R1 and R2 are also
considerably higher. It is evi-
dent that the two stages com-
bined act as one with the add-
ed advantage of a much high- Fig - 2-Emit- ter-follo- wer

er input resistance. driving emitter stage.

With the advent of silicon transistors, which have lower
continued on page 67

RI
2.7IA

+59V

R2
390K

R4
I5K

1.150V

+1.7V
R5

2.7K
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5 new RCA VOM's*
Priced from $9.95"to
$48.00"

WV -516A

P COO

0It 0 SKA IOMA 1601A

O 0 0 0
6'6 0 0 0 0

AC IV /IV VIII IRV

*Complete with test leads,
batteries and full
RCA warranty
(12 months parts and labor).

Input resistances
from 2000 to 100.000
ohms per volt.

"Optional Distributor Fleswe Price

RCA

RCA

2K

I K 1

590 No \oo

O

AC V
RANGE

ADD
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ISO 20.0
500 30 5

30 20
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1111 Ri100 RISK ROOK e\
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I 15
t I 1 \MO A Si 1151 DC

RCAIElectronic Components1Harrison, New Jersey 07029



COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

GENERAL ELECTRIC
Color TV Chassis KE-Red Drive Control on Set-up Board

Beginning with KE Chassis Serial Number OT1G, a 9K
Red Drive Control, R471, was added to the set-up board.
At the same time, Green Drive Control, R460, and Blue
Drive Control, R461, were changed to 9K.

Potentiometer, R471, was added to provide a drive con-
trol for the red gun of the new picture tube, Type

77E7 UP PRINTED BOARD

1146/3
YEL /et, +320VK

DRIVE
8461
98

R467
1K

GREEN

#460
DRIVE 4 8466IK

3,.__,96 Ane
RED
DRIVE
R47i
98

I i BRN t

EL /0171,4 rm.
DEL 320V ri

1 +320V 2

I

2

22K v
1900722
21017722

25K v
254722

VT258722
2540722

6-) itt::33
9

TO ;S
RI 6

25BFP22. Each control has a value of 9K so that the three
controls in parallel provide a 3K load on the video output
tube.

To make gray scale drive control adjustments in KE
chassis models using picture tube types other than
25BFP22, rotate the Red Drive Control, R471, fully
clockwise and leave it in this position. Now make the usual

gray scale adjustments using the Green and Blue Drive
Controls just as if the Red Drive Control were not present.

In chassis using picture tube type 25BFP22, rotate
the Green Drive Control, R460, fully clockwise. Advance
the Red Drive Control, R471, to produce a yellow back-
ground. If yellow cannot be attained with the Red Drive
Control at its maximum clockwise position, then leave the
Red Drive Control at maximum clockwise and retard the
Green Drive Control (counterclockwise) to produce yel-
low. Adjust the Blue Drive Control, R461, to produce gray.
At the end of the gray scale adjustment procedure, either
the green drive control or red drive control must be at its
maximum clockwise position.

MAGNAVOX
Chassis T-936-Elimination of Vertical Jitter

Vertical jitter in instruments utilizing this chassis can be
corrected by removing capacitor C54 (4/21, 25v), located
on the horizontal circuit board, and reinstalling it on the
VHF tuner directly between the RF AGC terminal and
ground. Install a 4/If, 24v capacitor on the VHF tuner di-
rectly between the +18vdc terminal and ground. Install a
10007.th choke, Magnavox Part No. 361324-102, in series
with the +18vdc terminal of the VHF tuner.

RCA SALES CORP.
Color TV Chassis CTC40, 47-Servicing SCR Sweep System

The 0.068/1f commutator capacitor used in the hori-
zontal deflection circuit of this chassis is located either
on the PW300 board or on a terminal board under the
SCR heat sink. Two capacitors in parallel are never used.
If the capacitor is on PW400, it is C403; off the board, it

ANODE ILASE1

° GAT

0

CATHODE

BOTTOM

.002

I I

4

-WO TO ..602 44
Co.

2r 5(4.02
/55V I

is C123. In either case, the capacitor is the same type and
the replacement stock number is 165437.

A "piecrust" or "geartooth" effect in the raster (scal-
loped edges) at different brightness levels may be the result
of resistor R423 opening. Under these conditions the high
voltage and brightness limiter operation appear to be nor-
mal, while in some instances the symptom may be accom-
panied by a high-pitched squeal.

Albs._CaPacitor

may be located either place-never both.

4_W

04-s-

L

640
4.7
2* 113403

C40_' ; ;76401

CR408 C417 407 C8403

X05150K
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.4'S REG'?

l
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 °E 4R.
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C123
H O

r - -

C403

Can cause "piecrust" effect.

- ... for more details circle 116 on Reader Service Card
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NEW PRODUCTS

For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

RATCHET HANDLES 703

Will accommodate more
than 60 blades

The Model 99-1R and Tee type,
Model 99-4R, plastic handles are de-
veloped to incorporate a reversible
ratchet mechanism. Both handles will

reportedly accommodate more than 60
individually available "99" nutdriver,
screwdriver and special-purpose snap -

in blades. A patented spring chuck
holds the blades firmly. The ratchet
mechanism is said to be fully enclosed
to keep out dirt and grit. Specifications
indicate that the recessed reversing
shift is easily operated by a flick of
the thumb but cannot be accidentally
tripped by the palm while driving.
Xcelite.

REPLACEMENT TV TUNERS 704
Universal replacement tuners for
color or B/W receivers

A complete line of TV tuners has
been developed as replacements in
color or B/W receivers containing
40MHz IF systems. They are available
with heater circuits for 6.3v, 600ma,
450ma, and 300ma supplies. The B -I--
supply requirement is 135v with re-
sistors furnished for connection to

401.4

supplies up to 280v. The tuners have
short and long shaft styles enabling
the technician to cut and match the
original tuner shaft up to a maximum
of 12 in. All models are aligned for
4I.25MHz sound IF and 45.75MHz

video IF. They are said to be equipped
with memory fine tuning and a UHF
position with plug input for amplify-
ing the UHF tuner output. A hard-
ware kit reportedly allows the tuner to
be adapted to fit numerous mounting
configurations, overcoming a major
problem when substituting tuners.
Available in eight models, they are
said to come complete with instruc-
tions. Dealer price is $8.95 to $11.00
depending on the model. A special
package of six popular units is avail-
able at $57.50, including a kit of re-
placement tuner knobs. Castle.

DESOLDERING TOOL 705

High vacuum from a
spring loaded piston

A desoldering tool has been de-
signed to facilitate component replace-
ment through the rapid removal of
solder from solder joints. Molten solder
is reportedly drawn into the receiving

4
chamber with a high impulse vacuum
stroke by a simple thumb release of
the spring loaded piston. The manu-
facturer indicates that this tool has re-
cently been improved with the addi-
tion of a plastic sleeve to shield the
exhaust ports from the user. A larger
and lighter loading knob has also been
incorporated to provide easier loading
and to reduce recoil. Price $5.95. Ed-
syn, Inc.

ANTENNA STACKING KIT 706

Doubles effective radiated
power of the transceiver

A universal stacking kit, Model M-
205, is used with a pair of 3, 4 or 5
clement beams or quads for an addi-
tional gain of 3dB (the equivalent of
doubling the transceiver's power out-
put). The stacking arrangements re-
sults in a narrowed beam path which
allows the operator to "zero in" on the
received signal and also eliminates
many interfering signals that are off
the beam path. The stacking kit has
special seamless aluminum alloy sup-
port arms which reportedly take effec-
tive wind loads of up to 100 mph.
Their telescopic design is said to per-

mit them to be extended to optimum
spacing. A phasing harness is supplied
with the stacking kit. Price $49.95.
Antenna Specialists Co.

TV TUNER CLEANER 707

Meets the needs of
color -TV tuners

A new combination cleaner and
lubricant for color -TV tuners is called
Chroma Foam. It is said to feature
an unusual foam-
ing cleaning agent
that removes all
built-up grease,
dirt and corrosion
from tuner con-
tacts. The cleaner
reportedly dries
away, leaving a
heavy-duty lubri-
cant that protects
the contacts from
further corrosion,
keeps detent ac-
tion smooth, and
recleans the con-
tacts each time
the channel is
changed. The tuner cleaner reportedly
clings to contact surfaces without drip-
ping or running. Specifications indicate
that it will not dry out or cake up.
And it is guaranteed not to cause de -
tuning, even of sensitive color -TV
tuners. The tuner spray is available in
8 oz and 16 oz aerosol cans. Channel
Master.

'oariz 110

0
Foam.

Cleans
lubninelehear co.

DYNAMIC IN -CIRCUIT 708
TRANSISTOR CURVE TRACER
Trouble shoot any transistorized cir-
cuit regardless of impedance or type

The Model A curve tracer has been
developed to dynamically test tran-
sistors-both in circuit and out of cir-
cuit. A new technique reportedly al-
lows a technician to use the curve trac-
er to trouble shoot any type of tran-
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Let a Se expert teach you to align every

with the all new 4410.6.,

SM158
SPEED ALIGNER
You will be assigned to a group like this.

You will go through complete RF, IF and chroma alignment
on a specially made 1970 all solid state tuner, IF and chroma
board.

Nothing has happened like this in the industry before - why
not be one of the first?
WATCH FOR THE WORKSHOP ANNOUNCEMENT IN YOUR
AREA. IF ONE IS NOT SCHEDULED, ASK YOUR DISTRIB-
UTOR TO SCHEDULE ONE.

1\1 c CD 1=1
3200 Sencore Drive  Sioux Falls, South Dakota

... for more details circle 122 on Reader Service Card
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An Extraordinary Offer
to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

AN v
for a limited time only you can obtain

OF
THESE
UNIQUE yours foF ul9
BOOKS ...with Trial

(Combined List Price $39.80) Club Membership earn

May we send you your choice of
any three books on the facing

page as part of an unusual offer of a
Trial Membership in Electronics Book
Club ?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics-radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering-you will find
that Electronics Book Club will help
you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.
I. Charter Bonus: Take any three of
the books shown (combined values up
to $39.80) for only 99(' each with your
Trial Membership.
2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.
3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.
5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

SPECIAL FREE BONUS
. . if you act now !

Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

1970 TUBE/TRANSISTOR
SUBSTITUTION GUIDE

A completely updated, quickreference source
for popular tube & transistor substitutions.

Regular List Price $4.95

tional Club Selection you purchase
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.
6. Prevents You From Missing New
Books: The Club's FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest ...
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!
Here, then, is an interesting oppor-

tunity to enroll on a trial basis . . . to
prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is appealing, to act

promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage -paid airmail card to-
day. You will receive the three books
of your choice for 10 -day inspection.
SEND NO MONEY! If you are not
delighted, return them within 10 days
and your Trial Membership will be
cancelled without cost or obligation.
Electronics Book Club, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club
Members on Recent Selections

Electronic Musical Instruments
List Price $7.95; Club Price $4.95

Understanding Solid -State Circuits
List Price $7.95; Club Price $4.95

RCA Monochrome TV Service Manual
List Price $7.95; Club Price $4.95

TV Trouble Diagnosis Made Easy
List Price $7.95; Club Price $4.95

Electronic Designer's Handbook
List Price $9.95; Club Price $5.95

Dictionary of Electronics
List Price $6.95; Club Price $5.50

Computer Circuits & How They Work
List Price $7.95; Club Price $4.95

Commercial Radio Operator's License
Study Guide

List Price $7.50; Club Price $5.95
Admiral Color TV Service Manual

List Price $7.95; Club Price $4.95
FET Applications Handbook -2nd Edition

List Price $14.95; Club Price $9.95
Solid -State Circuit Design & Operation

List Price $9.95; Club Price $7.95
How to Read Electronic Circuit Diagrams

List Price $7.95; Club Price $3.95
Electronic Test & Measurement Handbook

List Price $7.95; Club Price $4.95
Pulse & Switching Circuits

List Price $7.95; Club Price $4.95
Circuit Consultant's Casebook

List Price $9.95; Club Price $5.95
Sylvania Color TV Service Manual

List Price $7.95; Club Price $4.95
Small Appliance Repair Guide

List Price $7.95; Club Price $4.95
Handbook of Magnetic Recording

List Price $7.95; Club Price $4.95
125 One -Transistor Projects

List Price $7.95; Club Price $4.95
Computer Architecture

List Price $12.50; Club Price $8.95
Servicing Modern Hi-Fi Stereo Systems

List Price $7.95; Club Price $4.95
104 Easy Projects for the Electronics

Gadgeteer
List Price $6.95; Club Price $3.95

7N-1fl,\ - I I -I Th Th
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Club Membership Advantages

Charter Bonus: The three introductory books of
your choice carry publisher's retail price of up to
$39.80. They are yours for only 99C each with your
Trial Membership.

Continuing Savings: The Club guarantees to save
you 15% to 75% on the books you need.

Wide Selection: Members are annually offered
over 50 of the new and authoritative books on all
phases of electronic servicing.

Editorial Advisory Service: The Club's Editorial
Advisory Board selects only the important books of
direct interest to you.

Bonus Books: If you continue in the Club after
fulfilling your Trial Membership, you will receive a
Bonus Dividend Certificate with each additional
Club Selection you purchase. For the small charge
of only $1.99, plus three (3) Certificates, you may
select a book of your choice from a special list of
quality books periodically sent to Members.

Prevents You From Missing New Books:
The Club's FREE monthly -News" provides advance
notice of new books vital to your continued pro-
fessional advancement.

Fill In Other Side and Mail Today!



How to Use Test Instruments in
Electronics Servicing

Connecting Diagrams For How to Build a Working
Induction Motors Digital Computer

A long -needed, practical
handbook on test equip-
ment applications -
ranging from the use
of audio gear to tube
and transistor checkers.
Just what you need to
put your test equip-
ment to work. Not a
"how -it -works" treat-
ment, but a "how-to"
manual describing spe-
cific tests and trouble-
shooting techniques for
the electronic techni-

cian. You'll discover new ways to use your
scope and several new "tricks" you can per-
form with multitesters. You'll learn signal -in-
jection troubleshooting, how to measure induc-
tance and capacitance with the help of your
signal generator, pointers and pitfalls for us-
ing markers, sweeps and pattern generators,
shortcuts and special techniques for color TV
troubleshooting, how to test audio circuits and
FM stereo equipment, and much more, 256
pin., over 200 illus. Hardbound.
List Price $7.95 Order No. 485

C,

.01

a 11

! 0 tt
I d

Working with Semiconductors

IISEMICONDUCTORS

pACIC.MWWI

A BRAND-NEW work-
ing guidebook to semi-
conductor circuit oper-
ation of value to tech-
nicians and others who
work with solid-state
equipment. The won-
derful aspect of this
book is that you can
really develop a thor-
ough understanding of
semiconductors - and
actually enjoy doing
it! In striking contrast
to the usual textbook

approach, this up-to-the-minute volume avoids
theoretical mathematical explanation-it

tells you simply how and why things work ...
backed up by large, clear expository illustra-
tions. More advanced circuits covered are:
transistor oscillators, multivibrators, Eccles -
Jordan and Schmitt trigger circuits, crystal -
controlled generators, counters, power supplies,
high -frequency circuits, field-effect transistors,
unijunction transistors, tunnel diodes, SCRs.
etc. 224 pps., over 185 illus., 15 Chapters.
List Price $7.95 Order No. 501

How to Use Signal Generators ...
in Radio, Color TV, Hi-Fi Servicing

Conorerioso Diagrono. for

lorlortion Mown.

Or 11

Anyone who works on
electric motors will ap-
preciate the value of
this selection. Not only
does it contain wiring
diagrams for all types
of induction motors, but
it explains how to
change connections for
110-220 to 220-440 sup-
ply voltages. Dual volt-
age diagrams are pro-
vided for two and four
parallel 4 -pole, thre,
and six parallel 6 -pole.

two nil four pa-: Ilel 8 -pole, and four and
icht parallel 8 -pole connections. Connections

for both two-phase and three-phase (star and
delta 1 designs are included. In addition, con-
necting diagrams for 10- and 12 -pole three-
phase motors are illustrated, with instructions
for changing from star to delta or delta to
star, in accordance with available power line
voltages. Chuck full of practical data on re-
winding and reconnecting induction motors.
132 pos., 99 illus. and charts. Combbound.
List Price 55.95 Order No. 96

Electronic Circuit Design
Handbook

New Third Edition-A '
brand-new, enlarged
edition of the ever pop-
ular circuit designer's
"cookbook," now con-
taining over 600 proven
circuits, for all types of
functions, selected from
thousands on the basis
of originality and prac-
tical application. Nose'
you can have, at your
fingertips, this careful-
ly -planned reference
source of tried and

tested circuits. Selected from thousands sub-
mitted engineers, these
"thought -starters" are a collection of original
circuits selected on the basis of their useful-
ness. This detailed compilation of practical de-
sign data is the answer to the need for an or-
ganized gathering of proved circuits . . . both
basic and advanced designs that can easily
serve as stepping stones to almost any kind
of circuit you might want to build. 384 pps.,
19 big sections, over 600 illus., 10,:," x 11".

List Price $17.95 Order No. T-101

Digital Computer Theory

How to use

Signal Generators
In servicing

Radio
Television
Hi-Fi
Color TV

GIANT "2 -Volumes -in -
One" coverage - ALL
the know-how required
to use any type of sig-
nal generator in your
troubleshooting work.
Covers the use of RF,
audio, sweep, marker,
stereo FM, keyed rain-
bow, NTSC, and video
generators of all types,
and is devoted strictly
to signal generators
used in service shops;
written specifically to

provide guidance in the use of such equipment
for troubleshooting and aligning all types of
home -entertainment receivers. A variety of
test procedures, using specified generators as
the basic tool, are clearly detailed in step-by-
step form. Shows how the various instruments

ork, and how to test and calibrate your own
instruments. Everything you need to know
about signal generators for servicing radio and
TV sets, hi-fi sets, audio amplifiers, and an-
tenna systems. 240 pps., 182 illus., 16 chapters.
List Price $8.95 Order No. 274

DIGITAL

COMPUTER

THEORY

Whether you are a
technician or engineer
who needs comprehen-
sive knowledge of com-
puter operation, or sim-
ply a hobbyist with a
passing interest in the
subject, this outstand-
ing text is for you. In
the first section you are
acquainted with basic
computer technology.
including computer
codes and language pro-
gramming. The second

section presents a detailed study of modern
computer logic circuits. such as AND, Olt.
NAND, and NOR gates. In addition, thorough
explanations of basic circuit blocks are dis-
cussed-- bistable, monostable, and astable mul-
tivibrators. Schmitt trigger circuits, etc. Final-
ly, the third section covers memory, control.
arithmetic, and input-output units. An excep-
tional, easy -to -understand reference and self -
study text, complete with example problems.
320 pps. Hardbound.
List Price $7.95 Order No. 276

"non -engineering"
level book on how digi-
tal computers work,
with step-by-step in-
structions on how to
build-and learn from
-your own working
model ! You "learn by
doing"-by actually
constructing a working
model digital computer
using inexpensive, read-
ily -available compo-
nents. And your com-
puter will be much

more than a mere gadget-it will add, sub-
tract, multiply, and perform many other com-
plicated functions. You'll also learn computer
programming and how to run the programs
you develop. Specifically written for those who
want or need to understand computers, but
with no formal training or education in com-
puter technology. Will provide many pleasur-
able hours from your computer-both during
construction and actual operation. 184 pps.
Hardbound.
List Price $7.95 Order No. 278

Home -Call TV Repair Guide

With this handy, quick -
reference home -call

HOME- crease your ability to
trouble guide, you'll in -

CALL
complete more service
calls per day. It's ar-

TV
ranged in logical ref-
erence sections-cover-

REPAM
raster, video, chro-

minance, and other cir-
mg.

GME cult troubles-to guide
you right to the cause.
By simply comparing
the symptoms in each
ease with the handy

charts, be guided, step by step, through
quick checks for the most logical causes of any
malfunction. In minutes you'll know whether
the set can be repaired on the spot or if it's a
bench job because you'll have your own port-
able "memory jogger" right at your fingertips !
Specifically planned to serve as an on -the -
spot TV repair guide, with numerous quick -
reference charts for use by the home -call ser-
vice technician. 144 pps., 14 quick -reference
charts. Hardbound.
List Price $6.95 Order No. 517

It JAW MO5
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G. E. Color TV Service Manual

URAL BETE
COI OR TV SERVICE MANUAL

Provides complete ser-
vice and repair data
for all G.E. color sets
using CA through KE
chassis. Included are 12
full-size schematic dia-
grams, with waveforms,
plus complete factory -
authorized service

data. Also,
the numerous case -his-
tories data will lead

service and

you directly to the
cause of many tough -
dog problems. The con-

tent begins with a look at the Porta-Color Se-
ries, featuring extensive troubleshooting data.
Eight Chapters are devoted to a specific chas-
sis series, featuring alignment and setup data,
plus helpful servicing information. The last
four Chapters include trouble case histories
and factory -issued field -modification instruc-
tions. 160 pps. 81/2" x 11", plus 36 -page fold-
out section containing 12 full-size schematic
diagrams. Long -life vinyl cover.

List Price $7.95 Order No. 536

SEND NO MONEY! Simply fill in and mail postage -paid Airmail card today!

... for more details circle 102 on Reader Service Card
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NEW PRODUCTS

sistorized circuit regardless of imped-
ance or type of circuit being tested.
The curve tracer is used with a moni-
tor oscilloscope to display the patterns

which are developed when a circuit
under test is checked with a special
probe included with the instrument.
The curve tracer produces two sig-
nals: a 120Hz pulsating dc voltage
variable from 0 to 80v, which appears
across the collector -to -emitter portion
of the transistor under test; and a syn-
chronous staircase generator, which
applies six steps of current to the base
of the transistor. This current is vari-
able from 10/.ta/step to I ma/step in
a 1-2-5 sequence. The two signals act
to "turn oN" the transistor under test,

displaying the results on the oscillo-
scope monitor as a family of curves.
An open transistor appears as a single
horizontal line while a shorted tran-
sistor appears as a single vertical line.
This technique for testing transistors
in circuit is reportedly performed
without endangering the transistor un-
der test. Inadvertent lead reversal is
said to merely result in a false reading
without damage to either the transis-
tor or its circuitry. When used for out
of circuit testing the curve tracer dis-
plays a conventional family of charac-
teristic curves on a monitor oscillo-
scope. The horizontal axis of the scope
measures the collector -to -emitter volt-
age while the vertical axis of the scope
measures the collector current of the
transistor under test. The display of
characteristic curves indicates the po-
larity, gain, leakage and cut off volt-
age of a transistor. By switching be-
tween the two sockets, transistors may
be compared. Jud Williams.

DISTRIBUTION CENTER 709

Feeds up to 32 TV
sets from a single drop

An active distribution center has
been designed to feed up to 32 TV

Nfromoriginatorshte

3 years of
constant research and
testing have put us way
ahead! NO NOISE has been an innovative

:N0
oisEFF

You've tried others, now try the best!

force in the development and production of cleaners
and lubricants for 25 years. Our technical peo-
ple. who made us No. 1, were turned loose
to create a new line that would out -per
form anything on the market Three
years of experimentation and
testing developed these 2 new
products. Approved by
leading service

% organizations

t

ll

SUPER
- LUBE

A miracle concentrated for-
mulation for heavy duty jobs. Its

clinging action foams away corrosion,
dirt and oxidation-and polishes all tuners con-

tinuously without drift or detuning. SUPER-LUBE's
built-in lubricating quality makes channel selecting smooth

and easy. For color and black & white.
IIIMI fi IM NMI NM MN =I MN
Introductory BUY 4 CANS OF SUPER-LUBE AND

Offer ! GET 2 EXTRA CANS FREE FROM YOUR
JOBBERS! MONEY BACK GUARANTEE!

SUPER SPRAY BATH dissolves and flushes
away grease, dirt, oil and oxidation. Simply spray
tuners, its penetrative action cleans and
restores tuners inside
and out.

All NO NOISE products
are non-toxic - non-flam-

mable - no carbon tet -
safe for all plastics.

Often imitated but never duplicated
813 Communipaw Avenue
Jersey City, N. J. 07304

Ntim ELECTRONIC CHEMICAL CORP.
... for more details circle 106 on Reader Service Card
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8 oz.
$2.35

91r
st.a01111074

uhe

ill IMN
24 oz.
$3.25

sets from a single drop. The plug-in
amplifier has its gain adjusted to com-
pensate for the splitter insertion losses.

The distribution center is said to also
come with a spare amplifier. The elec-
tronics is housed in a lockable, elec-
trical box. View -All.

MAGNETIC DRIVER 710

Features three-way
ratchet

A magnetic screwdriver, Model
70081, features a ratchet design which
allows the operator to continue driv-
ing without releasing the hand grip
and keeps the bit squarely placed in
screw slot. This feature reportedly al-
lows faster and more accurate driving
of all regular and cross slot screws.

-woe Forwardion
mein Reverse

Tip Held In
Magnetically-
Acts As Screw Holder

The tool is magnetized to provide a
screw holding driver for starting
screws in inaccessible places. The
screwdriver also works as a pick-up
tool for retrieving screws or bolts that
have dropped into tight quarters. The
four bits can reportedly be stored in
the blue Comfordome handle when
not in use. The tool is said to include
No. I and No. 2 Phillips hits plus
3/16 -in. and 9/32 -in. regular straight
slot bits. Price $5.95. Vaco Products
Co.

UHF PREAMPLIFIER 711

Housed in a mast -mounted
aluminum casting

A de-snower, Model DSU-105 for
channels 14 through 83, is a high -gain,
low -noise, 75f1 (in and out) pream-
plifier which reportedly employs strip-
line constructed transistors having low
radial lead inductance to reduce the
noise figure over the entire 470 to 890
MHz UHF band. Housed in a mast-



mounted aluminum casting, it is said
to be radiation -proof and ready for
immediate installation. The preampli-
fier is relatively small, measuring 51/2
in. by 51/4 in. by 2 in. and weighs 2 lb.
An indoor mounting power supply,
Model 105, is reportedly also supplied
for base station use. Specifications:
gain -470 to 800MHz 26dB, 800 to

890MHz 23dB; Flatness of response
-±-1.25dB; noise figure-470MHz,
6.5dB, 800MHz, 7dB, 890MHz,
7.5dB. Jerrold.

WIRE AND CABLE
MERCHANDISER RACK 712

Serves as a complete,
compact wire department

This wire and cable merchandiser
rack is said to come complete with
a display header, measuring ruler,
cable cutter and a complete micro-
phone cable assortment or a complete

electronic cable assortment. Both as-
sortments serve as complete, compact
wire departments and are reportedly
ideal for one- or two-step operations.
The rack's rigid metal frame is 42 in.
high by 22 in. wide by 18 in. deep and
requires only 3 sq ft of floor space.
The colorful header card is included to
give specific applications for all items
displayed. Columbia Electronic Ca-
bles.

Put the Heathkit® 10-101 & IG-57A

on your service bench...

and the $600 savings in your pocket.
$259.95* ... that's all the Heathkit 10-101 & IG-57A cost together ... compared
to well over $800 for the competitive equipment you'd need to do the same
job (vectorscope, color generator and sweep/ marker). Compare features, capa-
bility & price ... Heath always comes out ahead ... and so do you.

Heathkit 10-101 Vectorscope/Color Generator ... only $124.95*
Gives you the means to accurately, quickly perform all these adjustments: raster,
static & dynamic convergence, purity, gray scale, 3.58 oscillator, reactance coil, phase
detector transformer, demodulator angle check and chroma bandpass touchup.
Vector pattern shows you at a glance missing or weak colors, misadjustment of burst
phase transformer, reactance & oscillator coils, bandpass transformer. Pattern lets
you diagnose any color problem quickly, easily, without guesswork or a bench full
of extra instruments. IC circuitry produces 12 patterns plus clear raster, in either
9x9 or exclusive Heath 3x3 display. Rear panel switch keeps vector pattern in same
position regardless of whether CRT is grid or cathode driven. Variable front panel
tuning, channels 2 thru 6. Front panel sync output. Switchable 4.5 MHz crystal
oscillator. Gun shorting switches & grid jacks built-in. 12 lbs.

Heathkit IG-57A sweep/marker generator ... only $135.00*
Provides 15 crystal -controlled markers for color bandpass, TV sound, IF, picture &
sound carriers for channels 4 & 10, FM IF . . . new Video Sweep Modulation allows
injection of chroma-sweep directly into IF amplifiers or through antenna terminals

. two built-in variable bias supplies ... 400 Hz modulated or CW output of any in-
dividual marker . . . exclusive Heathkit external attenuator provides up to 70 dB
attenuation, eliminates guessing 6 dB points ... stable, linear sweep signals for the
five most used frequency ranges . . . complete scope matching controls . . . quick
disconnect BNC connectors . . . complete with all necessary probes, test leads &
terminated cables. Famous Heath manual includes a comprehensive treatment of
TV alignment. 14 lbs.
Assembled IGW-57A, 11 lbs. $199.00*

FREE '71
CATALOG

Describes these and
over 300 other Heath.
kits. Save up to 50%
by building them your.
self. Use coupon and
send for your FREE
copy!

s.

HEATH COMPANY, Dept. 24.1
Benton Harbor. Michigan 49022

Enclosed is S
Please send model (51

E Please send FREE Heathkit Catalog.

Name_

Address

a Schlumberger company

_, plus shipping,

City State Zip
Prices i specifications subiect to change without notice.

Mall order prices: F.O.B. factory. 7E.235

... for more details circle 110 on Reader Service Card
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DEALER SHOWCASE output and earphone. The carrying
handle retracts when not in use, and

For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

CASSETTE RECORDER 713

Solid-state with a frequency
response of 50 to 10,000Hz

The MILOVAC Model No. CR-202,
a vertically -styled monaural cassette
recorder, plays instantly by inserting
a cassette-the cassette popping out
automatically at the conclusion of the
program material. Its features arc said

to include single lever control for fast
forward, rewind, play and stop, a fully
solid-state circuit and a 3- by 5 -in.
full -range speaker. The recorder re-
portedly has a frequency response of
50 to I0,000Hz and is provided with
a remote control, a highly sensitive dy-
namic microphone, a VU meter and a
pause control. The ac line cord is self -
storing and a full complement of aux-
iliary jacks reportedly include input,

IIllell1111011111111111M11
IIMMMIE111111111111111111E1
11111111111111111111111.1111MMI
111111111M111111111111ffi

Two new B&K digitals that don't
stand a chance of a ghost.

Ghosts, blurs, wiggles, jitters ... whatever
you call them, you won't get them with our
two new digital color generators. You
can converge, install or trouble -shoot color
TV's quickly and accurately. Because these
two units employ totally new concepts that
take the trouble out of trouble -shooting.

Integrated circuit flip-flops perform all
binary counting functions. Just no way they
can jump a count. Result: Crisp, clean,
stable test patterns.

And all IC's (nine of them) and transistors
are silicon devices, which means they can
withstand severe weather changes with no
effect on performance.

The 1243 is a basic 6 pattern color
generator. The deluxe 1246 has nine
patterns, three more than the 1243, and

(Ask your distributor
or write us for

complete catalog)

1. BAK Model
1246 Color
Generator
$149.95

2. BAK Model
1243 Color
Generator

$99.95

also features a 41/2 MHz sound carrier,
crystal controlled RF for channels 3 and
4, gun killers, and comes with its own
instant -use case.

All the accuracy and reliability of a
computer in these compact units, and
they're guaranteed to be maintenance free,
making your job a lot easier.

So don't get a CBG that may come back
to haunt you. Get one of B&K's new digital
generators: They don't have a chance of
a ghost.

Products of
DYNASCAN CORPORATION

1801 W. Belle Plaine
Chicago, Illinois 60613

The new standard of stability

. . . for more details circle 101 on Reader Service Card
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the unit is provided with a blank cas-
sette and earphone for private enjoy-
ment. Retail priced at $69.96. Selec-
tron International.

TAPE CASSETTES 714

Popular -priced blister packed
unrecorded tape cassettes

The Vibrant, a line of popular -
priced unrecorded tape cassettes, re-
portedly offers a tensilized polyester,
silicone lubricated, splice -free tape in
30, 60, and 90 min cassettes. Color -
coded according to playing time, the

cassettes are said to be blister packed
for maximum sales appeal, display -
carded to minimize pilferage, pre -
priced to save selling time, and color-
fully packaged to create point -of -pur-
chase attention. A money -saving con-
sumer premium tape caddy offer is
featured on the reverse side of the
blister card to help dealers develop
repeat customers. Prices $1.39, $1.69
and $2.49 each. RCA.

MULTIMETER DISPLAY 715

Displays six models
of the line

A line of multimeters is now avail-
able with a convenient eye-catching
counter/wall display to hold all six
models. Measuring 18 in. H by 18 in.



Winter can't drag the new ruggedized
Color Crossfire down!

Now the world's most popular color TV
antenna has even greater strength to keep
it standing firm through the Winter storms!

The new ruggedized Color Crossfire fea-
tures30% stronger rear elements that take
heavy snow and ice loading and still de-
liver their message.

Other body building improvements include
a rugged, one-aiece all aluminum harness

that won't rust or wrench out of shape, and
will keep all elements working in perfect
harmony. And preassembled hardware that
makes the Color Crossfire the world's
easiest, as well as strongest antenna
installation.

So now, with Winter wind, snow and ice
dragging lesser antennas down to earth,
tie Color Crossfire is keeping its new
blue boom up, and its elements on target!

The new ruggedized Color Crossfires
CHANNEL MASTER

DR. OF AVNET, INC., ELLENVILLE, N.Y. 12428

. . . for more details circle 104 on Reader Service Card
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Hew
14 -Piece, 1/4 " Sq. Drive

socket

wrench set
drives fasteners 7 different ways

iftrieirr*90.01.10,M0011,

REVERSIBLE RATCHET -
Precision made, long life,
fully enclosed mechanism.
Short handle swing for close
quarter work.
UNIQUE SPINNER/EXTEN-
SION - 5-3/4" overall.
Plastic (UL) handle with
1/4" sq. drive socket insert
for ratchet. Use also as

2" DRIVE EXTENSION -
Fits on ratchet or either end
of spinner/extension.

RUGGED, HEAT TREATED,
ALLOY STEEL SOCKETS -
Nine for hex sizes 3/16" thru
1/2". Two dual purpose for
hex and square sizes 1/4"
and 5/16".
FREE STICK -ON INITIALS
personalize the sturdy plas-
tic case and help prevent
loss or mix-up.

Made
in U.S.A.

nationwide availability through
local distributors

REQUEST BULLETIN N770

XCELITE, INC., 14 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.

... for more details circle 126 on Reader Service Card
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DEALER SHOWCASE

W by 31/2 in. D, it consumes mini-
mum space on counter or wall. The
multimeters are said to offer profes-
sional versatility at lowest cost and
range from the 1,00011/v Model I AI

TRUVOHM .4.1 Ow Iwo ,11.
PoIessoosal

Gm. ww al (oak%  &v...

at $6.95 to the 100,00012, v Model
100A4 for $34.95. All models are
complete with test leads and batteries.
EICO.

PHONO CABLES 716

Variable configurations
for ease of adaptation

A series of -Y" jumper cables are
available with molded ends and vari-
able configurations for ease of adapta-
tion. Also available are RCA type

open-end plugs with tinned ends in 72
in. lengths, and RCA type female con-
nectors at the other end of the plugs.
All items are packaged individually
for peg rack impulse sales. Weltron.

MIXER/PREAMPLIFIER 717

Permits custom design
with up to six inputs

The "Mixable Mixer," Model MIX -
6, is developed to permit custom de-
sign of a mixer/preamp with up to six
inputs. The modular construction re-
portedly also permits the integration
of telephone, microphone and pro-
gram preamps with signaling or alarm

tone generator. Control functions such
as priority paging, remote volume con-
trol, or volume limiting are also said
to be available as standard plug-in
modules. Among the functions avail-
able in the modules are: high and low
impedance microphone preamplifier;
60011 balance input preamplifier; re-
mote volume control; volume limiter;
and siren, chime or yelp tone genera-
tor. The basic unit consists of one
power supply module and one 60011
unbalanced output module. A 60011
balanced output module is an avail-
able option, if required. Any combi-
nation of one to six preamplifiers,
generators, or control modules may be
ordered. This flexibility provides the
systems engineer with design freedom
to create exactly the input 'output con-
figuration required, or to change the
configuration as the need dictates. The
complete unit measures 16 in. by 3 in.
by 81/2 in. List price $87.50. Bell P/A.

Save Time

on PC Board

Repairs!

MODEL 100A

,/
Melted solder
disappears up
hollow tip
into tube

The ENDECO Desoldering Iron
Removes Soldered Components
in seconds...without damage!
Endeco melts solder; removes last trace
by vacuum. Leaves terminals and
mounting holes clean. Resolders PC
boards better than regular iron. One -
hand operation. Temperature controlled
for continuous use. Standard tip furn-
ished, 5 other tip sizes. Pays for itself.
$20.65 net. Smaller size available. See
your distributor or write:

ENTERPRISE
DEVELOPMENT
CORPORATION

5127 E. 65th Indianapolis, Ind. 46220
.. for more details circle 107 on Reader Service Card



INTERNATIONAL
TECHNICAL DIGEST...

continued from page 53

leakage currents than germanium tran-
sistors, even higher input resistances
may be realized by using a configura-
tion known as a Darlington circuit.
When comparing Fig. 2 and 3 we see
that resistor R3 has been eliminated
from the Darlington circuit so that
transistor Q1 need only supply the
base current for transistor Q2. Also,
the collector of transistor Q2 is con-
nected to the collector of transistor Q1
to furnish a negative feedback path,
which provides the required bias sta-
bility at higher temperatures. Consid-
ering that transistor Q I needs only
supply base bias for transistor Q2, the
conditions are such that the actual in-
put resistance is determined by the
compounded beta of the two transis-
tors. For example, beta times resist-
ance R5 yields a base input resistance
of 270K. Using 270K as the emitter
resistance for transistor QI and multi-
plying this figure by the beta of tran-
sistor Q1 results in a 27M base input
resistance for transistor Q I. This high
resistance is still subject to the shunt-
ing effects of paralleled resistors RI
and R2. These resistances can, in prac-
tice, be quite high because of the in-
herent stability of the silicon devices
and the extremely low base bias cur-
rent of transistor Q I. Thus, the input
resistance of this Darlington circuit is
about 3.1M.

With the advent of integrated -circuit
technology it became practical to put
two transistors on a single silicon wa-
fer, making fabrication of the Darling-
ton circuit rather simple. This single
package Darlington, Fig. 3B, is
thought of as a single transistor having
a beta equal to the product of the indi-
vidual betas of the compounded tran-
sistors. The beta of a typical Darling-
ton transistor may range upwards to
the neighborhood of 16,000.

Darlington transistors are being used
today in many circuits. One use of the
Darlington transistor is the integrated
circuit impedance matching device
that is part of the cartridge in some
RCA RP 228 record changers. In this
application, the Darlington matches
the output of a high -compliance, low -
capacitance, ceramic pickup to the
relatively low input impedance of a
solid-state stereophonic amplifier.
More recently Darlington transistors
have been used for function keyer cir-
cuits in RCA color -TV remote control
systems. It is evident from these two
applications that the Darlington tran-
sistor is a versatile component. For
this reason, Darlington transistors will
find increasing use in the products of
the future.

Frequency
meter

MOBILE

WRITE FOR CATALOG!

 Tests Predetermined Frequencies
25 to 1000 MHz

 Extended Range Covers 950 MHz
Band

 Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

 Measures FM Deviation

FM-2400CH

The FM-2400CH provides an accurate frequency standard for testing
and adjustment of mobile transmitters and receivers at predetermined
frequencies.
The FM-2400CH with its extended range covers 25 to 1000 MHz. The
frequencies can be those of the radio frequency channels of operation
and/or the intermediate frequencies of the receiver between 5 MHz
and 40 MHz.
Frequency Stability: ± .0005% from +50° to +104°F.
Frequency stability with built-in thermometer and temperature cor-
rected charts: ± .00025% from + 25° to + 125° (.000125% special
450 MHz crystals available).
Self-contained in small portable case. Complete solid state circuitry.
Rechargeable batteries.

FM-2400CH
(meter only) $595.00

RF crystals (with temper-
ature correction) 24.00 ea.

RF crystals (less temper-
ature correction) 18.00 ea.

IF crystals catalog price

INTERNATIONAL

CRYSTAL MFO. CO., INC.
10 NO. LEE  OKLA. CITY. OKLA. 73102
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ELECTRONICS' LATEST
TROUBLE-SHOOTER

A compaet-eomplete-
circuit analyzer

The SERVISET

Model EC
PATENTED

Intro -Price

$2495Postpaid
A precision engineered professional quality
electronic test instrument. Ideal for field or
bench servicing of all types of Communica-
tions gear.
CHECKS: sync, sweep, video, audio circuits,
high voltage supplies (DC, RF or Pulse), low
voltage supplies, coils, capacitors, resistors,
tubes, transistors, diodes, transformers,
speakers, etc. Will locate trouble to a partic-
ular stage, determine defective component
and can actually be clamped in circuit to re-
store circuit operation temporarily in 80%
of component or tube defects. Ideal for locat-
ing and confirming intermittents.

SPECIFICATIONS:

RF & AF Signal Tracer, RF & AF Signal Injec-
tor, AC & DC Voltage Indicator 0/60/550/
20,000 DC Polarity Indicator 60/550/20,000
volts, Lo ohms 0-5. Hi ohms 0-500k-20 meg-
ohms. Tests Condensers, .00025-12 mfd., Tests
Resistors 2 ohms -20 megohms, 2 Capacitance
Sub ranges .01-.1 & 4-40 mfd., 3 Resistance
Sub ranges 50-500 ohms, 5k -25k, 100k-1 meg.

30 DAY MONEY -BACK GUARANTEE

LEE ELECTRONIC LABS., CO. INC.

(teat)

88 Evans Street
Watertown. Massachusetts 02172

... for more details circle 114 on Reader Service Card
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BRIGHTENERS
For Those

Problem Picture Tubes

BLACK & WHITE COLOR

UNIVERSAL 
for all voltages

and currents

TYPE MODEL

QOUDECAL CR-69

RCA 110° CR-154

SYLVANIA

110° CR-159

MINIATURE
BASE CR-12

70° -CR-200

90° -CR-250

2 IN ONE
ISOLATION COLOR

Test for and cure

Cathode -Heater shorts

and low emission.

70° -CR-300

90 ° -CR-350

Ask Your Distributor

READERS
SERVICE
INDEX
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NEW PRODUCTS

701 VHF Monitor Receiver 30

702 Stereo Car Cassette Tape Recorder 30

703 Ratchet Handles 56

704 Replacement TV Tuners 56

705 Desoldering Tool 56

706 Antenna Stacking Kit 56

707 TV Tuner Cleaner 56

708 Dynamic In -Circuit

Transistor Curve Tracer 56

709 Distribution Center 62

710 Magnetic Driver 62

711 UHF Preamplifier 62

712 Wire and Cable Merchandiser Rack 63

713 Cassette Recorder 64

714 Tape Cassettes 64

715 Multimeter Display 64

716 Phone Cables 66

717 Mixer/Preamplifier 66

TEST INSTRUMENT

900 EICO Model 685 Transistor Analyzer .50

Technicians, Earn Your Associate

DEGREE
mostly by correspondence

Accredited by the Accdt. Comm. of National Home
Study Council. G.I. Bill Approved. Free catalog.
Writ' Dept. T

Grantham School of Engineering
1505 N. Western, llollytvood, Calif. 90027
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700 CB Transceiver Tester 30
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FOR MORE INFORMATION fill out and mail today!

GET

MORE

FACTS
NO POSTAGE

NECESSARY

Please send more information on items circled.

ADVERTISED PRODUCTS (Please type or print) 1/71

101 102 103 104 105 106 107 108 109

110 111 112 113 114 115 116 117 118 Name

119 120 121 122 123 124 125 126 127

128 129 130 131 132 133 134 135 136 Position

137 138 139 140 141 142 143 144 145

146 147 148 149 150 151 152 153 154 Company

TEST INSTRUMENTS Street
900 901 902 903 904 905 906 907 908

NEW PRODUCTS City

700 701 702 703 704 105 706 707 708

709 710 711 712 713 714 715 716 717 State Zip Code

718 719 720 721 722 723 724 725 726

727 728 729 730 731 732 733 734 735 Please describe your type of business.

CATALOGS & BULLETINS

400 401 402 403 404 405 406 407 408

409 410 411 412 413 414 415 416 417

Note: Inquiries serviced until April 5, 1911.

FOR MORE INFORMATION fill out and mail today!
Please send more information on items circled.

ADVERTISED PRODUCTSCircle
101 102 103 104 105 106 107 108 109
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409 410 411 412 413 414 415 416 417

Note: Inquiries serviced until April 5, 1971.
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State Zip

GET THIS FREE BONUS WITH YOUR PERSONAL SUB-

SCRIPTION TO ELECTRONIC TECHNICIAN/DEALER!

Enter your subscription for a two- or three-year term and
we'll send you the new TEKFAX 109 Book of Schematics --

FREE!

L: $13 for 3 Years $10 for 2 Years $6 for 1 Year

E Payment Enclosed [ 1, Bill Me Later.

PLEASE CHECK BELOW:
1. In the TV, Radio and other consumer products fields, is your firm
PRIMARILY a: (check most descriptive item)

Retailer with service 2. Title: (please check one)
department

 Service/repair firm ' Owner, manager, buyer,
with some retail other executive

 Industrial electronics Service manager
service firm Service repairman or

r Manufacturer other employee
Other (please describe)

(11 If you are renewing your subscription, check here and attach your address label. If you renew
your subscription for 2 to 3 years, you are still eligible to receive the TEKFAX 109 as your free bonus.
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A broad new line of exciting, laboratory grade
test instruments from Leader, for servicing all
electronic equipment - priced to give you the
best dollar -for -dollar value and built to the
highest standards n the industry!
Leader's got it in New, Portable Triggered Scopes;
Battery Operated Color Bar Generators; Post
Injection Sweep Marker Generators; and lots
more. Accessories too. Seeing is believing. Send
for your new cata og. See your distributor.

TS

NEW
FROM

LEA J ER

From left to right here's our
LBO -501-5" Triggered Scope/

Vectorscope $339.50
LSW-330-Solid State Post

Injection Swemar
Generator $399.50

LBO -32B-3" Wideband
Osci I I iscope $189.50

LDM-810-Grid Dip
Meter $44.50

LOTS OF SCOPE ...
Here's the only 3" Portable Triggered Scope with vertical and
horizontal calibration! All solid state, it features highest sensi

LBO -301 tivity, wide bandwidth and an easy -to -use, horizontal panel design
for testing under all conditions. Great for servicing color TV and
computer circuitry. It's compact, it's portable, it's remarkably
low-priced. $334.50

LOTS OF STABILITY...
Our fabulous, new, Mini -Portable Color Bar Generator that's battery
operated, yet offers test patterns of the highest stability. Features

LCG-384
Leader's digital clock and binary system that acts as a miniature
computer. Has two switch selectable frequencies, four basic pat-
terns including gated rainbow for testing NTSC color sets. With
carry case, extra battery compartment and all accessories. $109.50

LOTS OF SENSITIVITY...
This 5" Wideband Scope features calibrated vertical input, 10MVp-
p/cm sensitivity and unstinting operational stability. Bandwidth

LBO -54B is DC to 10MHz and the high linearity sweep range has automatic
synch. DC coupling and push-pull amplifiers help deliver distortion -
free displays. $249.50

AND LOTS MORE ...

Os* ift
`No 0 .los

Seeing is believing.

TEST INSTRUMENTS
37-27 27th Street, Long Island City

New York 11101.
Telephone: (212) 729-7410
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10 million reasons why ,
it pays to promote matrix,
the brightest, sharpest color picture tube
in RCA history!
Reasons 1 to 10,000,000. Large -screen MATRIX can up-
grade the performance of at least 10 million color TV sets
now in use. The RCA MATRIX 23VALP22 is a direct replace-
ment for the 23VANP22, 23VARP22, 25AP22A, 25BAP22
(Chromacolor), 25BCP22, 25BGP22, 25XP22, and 45 other
industry types! Giant -screen sales potential for the RCA
MATRIX - practically unlimited!

More RCA Color Picture Tubes are stocked and sold by

The RCA Jet-black matrix"
It soaks up room -light normally reflected
back at the viewer from the face of the tube.
Result: brighter pictures because now there's
no need to "filter out" brightness to maintain
contrast under strong room -light conditions.

distributors than any other color picture tubes in the in-
dustry. So, MATRIX is more readily available to you no
matter where you are, to give your customers faster service
and ring up more profitable sales.

MATRIX is the brightest and sharpest color picture tube
in RCA history!

Here's why:

The RCA MATRIX phosphor -dot process*
First, we developed brilliant new phosphors
and a unique screening process incorpo-
rating a jet-black matrix. Then we deposited
the 1.200,000 red, green, and blue high -
intensity phosphor dots precisely within the
black matrix. Result. brightness doubled with
dramatic improvement in contrast and clarity.

The RCA MATRIX picture-
Spectacular' In operation, a new, unique
high -resolution gun "shoots" the phosphors
with more energy than any other gun pre-
viously available. Result black matrix
phosphors high -resolution gun maximum
sharpness over the entire brightness range,
truer colors under all viewing conditions.

fhatnx 4r. New 4 -color consumer flyer on MATRIX is available from your RCA Distributor.
RCA I Electronic Components l Harrison, N. J. 07029

*Magnified drawing **Simulated


