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:
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.
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.

2
N
1
3
5

T
R
3
 
2
N
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p
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i
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u
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c
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R
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L
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N
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h
e
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o
d
e
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P
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9
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A
,
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n
d
 
P
7
9
7
A
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r
e
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i
s
t
o
r
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t
t
e
r
y
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p
e
r
a
t
e
d
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o
r
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l
e
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d
i
o
s
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p
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i
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o
l
t
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e
 
b
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t
t
e
r
i
e
s

p
r
o
d
u
c
i
n
g
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h
e
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H
A
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S
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M
O
V
A
L

a
l
l

t
r
a
n
-

f
l
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s
h
l
i
g
h
t

6
v
o
l
t
s
.
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R
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o
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R
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o
v
e
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h
e

4
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r
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3
.
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e
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o
v
e
 
c
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i
n
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t
 
r
e
t
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r
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r
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p
.
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n
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o
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r
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h
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o
 
l
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n
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h
e
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p
e
a
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e
r
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5
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n
s
c
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e
w
 
t
h
e
 
5

s
c
r
e
w
s
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o
l
d
i
n
g
 
c
h
a
s
s
i
s
 
t
o
 
c
a
b
i
n
e
t
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h
e
n
 
r
e
p
l
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c
i
n
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c
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r
c
u
i
t
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i
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t
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a
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d
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c
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c
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c
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c
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c
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.
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c
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c
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c
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c
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n
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l
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n
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c
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n
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c
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c
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i
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i
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c
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c
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c
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c
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c
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e
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a
b
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n
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t
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l
i
g
h
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d
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u
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h
e
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r
i
m
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h
e
n

c
l
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e
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e
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a
b
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n
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t

a
n
d
 
r
e
c
h
e
c
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a
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n
u
e
 
t
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e
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o
c
e
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u
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e
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n
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l
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p
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p
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p
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i
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h
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b
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r
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r
v
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c
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i
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n
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h
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h
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c
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c
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c
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n
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t
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c
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i
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c
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c
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c
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c
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l
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c
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n
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b
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c
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b
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p
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p
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p
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c
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c
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p
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p
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.
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i
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.
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c
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c
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e
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e
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e
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R
i
n
g
,
 
C
o
m
p
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p
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.
0
4

.
3
0

.
3
0

.
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.
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c
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p
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u
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.
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P
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e
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i
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p
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c
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c
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p
e
r
l
y
.

T
o

m
e
a
s
u
r
e
 
t
h
e

c
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c
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c
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f
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c
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b
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c
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b
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b
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c
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t
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r
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n
 
i
s
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e
a
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u
r
e
d
 
w
i
t
h
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o

s
i
g
n
a
l
 
c
o
n
d
i
t
i
o
n
s
 
(
t
u
n
i
n
g
 
g
a
n
g
 
c
l
o
s
e
d
)

a
n
d

v
o
l
u
m
e

c
o
n
t
r
o
l
 
a
t
 
m
a
x
i
m
u
m
.

I
f
 
a
n
 
e
x
c
e
s
s
i
v
e

c
u
r
r
e
n
t
 
d
r
a
i
n
 
i
s

r
e
c
o
r
d
e
d
,

t
h
e

i
n
d
i
v
i
d
u
a
l

c
o
l
l
e
c
t
o
r

c
u
r
r
e
n
t
 
r
e
a
d
i
n
g
s

s
h
o
u
l
d

b
e

c
h
e
c
k
e
d

o
n

e
a
c
h
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r
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n
s
i
s
t
o
r
.

C
u
r
r
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n
t

d
r
a
i
n

i
s
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n

i
m
p
o
r
t
a
n
t

i
n
d
i
c
a
t
i
o
n

o
f
 
t
h
e
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r
a
n
s
i
s
t
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r
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p
e
r
a
t
i
n
g
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o
n
d
i
t
i
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n
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e

p
r
o
p
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r
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u
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r
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t
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a
l
u
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s
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r
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a
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h
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r
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n
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i
s
t
o
r
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r
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
s
c
h
e
m
a
t
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c
.

A
n
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x
c
e
s
s
i
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e

c
u
r
r
e
n
t
 
r
e
a
d
i
n
g
 
m
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y
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n
 
a
 
s
h
o
r
t
e
d
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r
a
n
s
i
s
t
o
r
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n
d
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o

c
u
r
r
e
n
t
 
w
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l
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n
d
i
c
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p
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c
y
 
4
5
5
K
C

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N

T
h
e
 
m
o
d
e
l
s
 
P
7
4
5
A
,
B
 
a
n
d
 
P
7
4
6
A
,
B

a
r
e
 
a
l
l

b
a
t
t
e
r
y
 
o
p
e
r
a
t
e
d
 
p
o
c
k
e
t
 
p
o
r
t
a
b
l
e
 
r
a
d
i
o
s
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
"
A
"
 
a
n
d
 
"
B
"

v
e
r
s
i
o
n
s
 
i
s

t
h
e
 
"
p
u
s
h
 
p
o
i
n
t
"
 
(
d
e
t
e
n
t
)
 
t
u
n
i
n
g

f
e
a
t
u
r
e
 
o
n

t
h
e
 
"
B
"

v
e
r
s
i
o
n
.

S
t
a
t
i
o
n
 
f
r
e
q
u
e
n
c
i
e
s
 
a
r
e
p
r
e
-
s
e
t
 
b
y

i
n
s
e
r
t
-

i
n
g
 
a
 
b
l
u
n
t
 
p
o
i
n
t
 
o
r

p
e
n
c
i
l

f
i
r
m
l
y

i
n
t
o
 
t
h
e

s
m
a
l
l

h
o
l
e
 
l
o
c
a
t
e
d
 
o
p
p
o
s
i
t
e
 
7
5
0
K
C
 
o
n
 
t
h
e

t
u
n
i
n
g
 
k
n
o
b
.

T
h
e

s
l
i
g
h
t
 
p
r
e
s
s
u
r
e
 
a
p
p
l
i
e
d
 
t
o
 
t
h
e
 
p
e
n
c
i
l
 
m
a
k
e
s

a
d
e
c
e
n
t

i
n
 
t
h
e

d
e
t
e
n
t

i
n
s
e
r
t

u
n
d
e
r
 
t
u
n
i
n
g
 
k
n
o
b
.

A
s
p
r
i
n
g

a
t
t
a
c
h
e
d

t
o

t
h
e
 
b
o
t
t
o
m

o
f
 
k
n
o
b
 
w
i
l
l
 
"
f
a
l
l

i
n
t
o

a
d
e
t
e
n
t
"
 
a
s
 
t
h
e
 
t
u
n
i
n
g
 
k
n
o
b
 
i
s

t
u
r
n
e
d
,
 
t
h
e
r
e
b
y

"
l
o
c
k
-

i
n
g
"
 
k
n
o
b
 
o
n
 
t
h
e
 
s
t
a
t
i
o
n
 
f
r
e
q
u
e
n
c
y
 
t
h
a
t

w
a
s

p
r
e
-
s
e
t
.

A
n
 
e
a
r
p
h
o
n
e
 
j
a
c
k
 
f
o
r
 
p
r
i
v
a
t
e

l
i
s
t
e
n
i
n
g
 
i
s
 
p
r
o
v
i
d
e
d

o
n
 
t
h
e
 
s
p
e
a
k
e
r
 
e
n
d
 
o
f
 
t
h
e
 
r
e
c
e
i
v
e
r
.
 
W
h
e
n
 
t
h
e

e
a
r
p
h
o
n
e

i
s
 
p
l
u
g
g
e
d
 
i
n
,
 
t
h
e
 
s
p
e
a
k
e
r
 
i
s

a
u
t
o
m
a
t
i
c
a
l
l
y
 
s
i
l
e
n
c
e
d
.

T
O
 
R
E
M
O
V
E
 
C
I
R
C
U
I
T
 
B
O
A
R
D

t
r
a
n
s
i
s
t
o
r

1
.

R
e
m
o
v
e
 
c
a
b
i
n
e
t
 
b
a
c
k
 
b
y
 
t
w
i
s
t
i
n
g
 
a
 
c
o
i
n
 
i
n

t
h
e
 
t
w
o

s
l
o
t
s
 
p
r
o
v
i
d
e
d
 
a
l
o
n
g
 
b
o
t
t
o
m
 
o
f
 
t
h
e

c
a
b
i
n
e
t
.

2
.

R
e
m
o
v
e

t
h
e

f
o
u
r
 
s
c
r
e
w
s
 
t
h
a
t

s
e
c
u
r
e
 
t
h
e
 
c
i
r
c
u
i
t

b
o
a
r
d
 
t
o
 
c
a
b
i
n
e
t
 
b
o
s
s
e
s
.

(
S
E
E
 
C
O
M
P
O
N
E
N
T

W
I
R
I
N
G

D
I
A
G
R
A
M
 
F
O
R
 
M
O
U
N
T
I
N
G
 
S
C
R
E
W

P
O
S
I
T
I
O
N
S
.
)

3
.

R
e
m
o
v
e

t
h
e
 
t
w
o
 
s
c
r
e
w
s

t
h
a
t
 
s
e
c
u
r
e
 
c
i
r
c
u
i
t
 
b
o
a
r
d

t
o
 
s
p
e
a
k
e
r
.

(
S
E
E

C
O
M
P
O
N
E
N
T
 
W
I
R
I
N
G
 
D
I
A
G
R
A
M

F
O
R

M
O
U
N
T
I
N
G
 
S
C
R
E
W
 
P
O
S
I
T
I
O
N
S
.
)

4
.

S
w
i
n
g
 
c
i
r
c
u
i
t

b
o
a
r
d

o
u
t

o
f

c
a
b
i
n
e
t
 
f
r
o
n
t
.

L
e
a
v
e

a
l
l
 
c
o
n
n
e
c
t
i
n
g

l
e
a
d
s
 
a
t
t
a
c
h
e
d
 
t
o

v
o
l
u
m
e

c
o
n
t
r
o
l
 
a
n
d
 
t
u
n
i
n
g
 
c
a
p
a
c
i
t
o
r
.

T
O
 
R
E
M
O
V
E
 
T
U
N
I
N
G
 
C
A
P
A
C
I
T
O
R

F
o
l
l
o
w
 
s
t
e
p
s
 
1
 
a
n
d
 
2
 
a
s
 
a
b
o
v
e
.

R
e
m
o
v
e
 
t
u
n
i
n
g
 
k
n
o
b
 
b
y
 
u
n
s
c
r
e
w
i
n
g

t
h
e

t
h
u
m
b
s
c
r
e
w

i
d
 
i
t
s
 
c
e
n
t
e
r
 
i
n
 
a
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e

d
i
r
e
c
t
i
o
n
.

3
,

R
e
m
o
v
e

t
h
e
 
f
l
a
t
 
h
e
a
d
 
s
c
r
e
w
s
 
l
o
c
a
t
e
d
 
u
n
d
e
r

t
u
n
i
n
g

k
n
o
b
.

I
.

3
,

4
.

T
O
 
R
E
M
O
V
E
 
V
O
L
U
M
E
 
C
O
N
T
R
O
L

F
o
l
l
o
w
 
s
t
e
p
s
 
1
 
t
h
r
o
u
g
h
 
3
 
a
s
 
s
h
o
v
e
.

R
e
m
o
v
e
 
o
n
 
-
o
f
t
 
v
o
l
u
m
e
 
k
n
o
b
 
b
y
 
u
n
s
c
r
e
w
i
n
g
 
t
h
e

s
c
r
e
w

i
n
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
k
n
o
b
.

R
e
m
o
v
e
 
h
e
x
 
n
u
t
 
f
r
o
m
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
s
h
a
f
t
.

M
o
v
e

t
u
n
i
n
g

c
a
p
a
c
i
t
o
r

s
l
i
g
h
t
l
y

a
n
d

l
i
f
t

o
u
t

v
o
l
u
m
e
 
c
o
n
t
r
o
l
.

T
R
O
U
B
L
E
S
H
O
O
T
I
N
C

A
 
C
h
e
:
k
 
o
f
 
t
h
e
 
b
a
t
t
e
r
y
 
c
o
n
d
i
t
i
o
n
 
a
n
d
 
t
o
t
a
l

c
u
r
r
e
n
t

d
r
a
i
n

,
!

t
h
e

r
e
c
e
i
v
e
r

s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
f
i
r
s
t
.

A
l
l

.
A
.
1
1
1
9
0
6
#
0
C
S
a
r
e
 
m
a
d
e
 
a
t
 
s
n
i
t
,
,
,
f
w
e
 
w
i
t
h

t
h
e

S
-P

74
5A

-1
R

A
D

IO

M
O

D
E

LS
P

74
5A

,B
P

74
6A

,B

r
e
c
e
i
v
e
r
 
t
u
r
n
e
d
 
o
n
,
 
v
o
i
n
s
w
 
,
o
l
i
t
r
o
i

a
t
 
m
a
x
i
m
u
m
,

t
u
n
-

i
n
g
 
g
a
n
g
 
c
l
o
s
e
d
,
 
a
n
d
 
w
i
t
h
 
n
o
 
s
i
g
n
a
l
c
o
n
d
i
t
i
o
n
s
.

T
h
e
 
t
o
t
a
l

r
e
c
e
i
v
e
r

c
u
r
r
e
n
t

d
r
a
i
n

i
s

1
5
 
t
o

2
0

m
i
l
s
.

T
h
i
s
 
i
s
 
m
e
a
s
u
r
e
d
 
b
y
 
i
n
s
e
r
t
i
n
g
 
a

m
i
l
l
i
a
m
m
e
t
e
r

i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
b
a
t
t
e
r
i
e
s
.

I
f
 
a
n
 
e
x
c
e
s
s
i
v
e
 
t
o
t
a
l
 
c
u
r
r
e
n
t
 
d
r
a
i
n
 
i
s

r
e
c
o
r
d
e
d
,

t
h
e

i
n
d
i
v
i
d
u
a
l
 
c
o
l
l
e
c
t
o
r

c
u
r
r
e
n
t
 
r
e
a
d
i
n
g
s
 
o
f

e
a
c
h

t
r
a
n
s
i
s
t
o
r

s
h
o
u
l
d
 
b
e

c
h
e
c
k
e
d
.
 
A
n
 
e
x
c
e
s
s
i
v
e
 
c
u
r
r
e
n
t

r
e
a
d
i
n
g
 
m
a
y
 
m
e
a
n
 
a
 
s
h
o
r
t
e
d
 
t
r
a
n
s
i
s
t
o
r
;

n
o

c
u
r
r
e
n
t

w
i
l
l
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
a
 
t
r
a
n
s
i
s
t
o
r

o
r
 
a
s
s
o
c
i
a
t
e
d
 
c
i
r
c
u
i
t

c
o
m
p
o
n
e
n
t
s
 
a
r
e
 
d
e
f
e
c
t
i
v
e
.

A
 
s
i
n
g
l
e
 
-
e
d
g
e
 
r
a
z
o
r
 
b
l
a
d
e
 
i
s
 
a

s
a
t
i
s
f
a
c
t
o
r
y

t
o
o
l

f
o
r
 
c
u
t
t
i
n
g

t
h
e
 
c
o
p
p
e
r

c
i
r
c
u
i
t

w
i
r
i
n
g
,
 
s
o
 
c
h
a
t

a
m
i
l
l
i
a
m
m
e
t
e
r
 
c
a
n
 
b
e

i
n
s
e
r
t
e
d
 
i
n
 
s
e
r
i
e
s

w
i
t
h

t
h
e

b
r
e
a
k

t
o

m
e
a
s
u
r
e

t
h
e
 
c
u
r
r
e
n
t

f
l
o
w
.

A
f
t
e
r

e
a
c
h

c
u
r
r
e
n
t
 
c
h
e
c
k
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
s
o
l
d
e
r
 
t
h
e

c
u
t
 
c
a
r
e
f
u
l
l
y

t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
c
i
r
c
u
i
t
 
a
g
a
i
n
.

N
O
 
R
E
C
E
P
T
I
O
N
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
a
n
d
 
b
a
t
t
e
r
y

c
o
n
t
a
c
t
s
.

2
.

C
h
e
c
k
 
o
n
 
-
o
f
f
 
s
w
i
t
c
h
.

3
.

C
h
e
c
k
 
a
l
l
 
a
n
t
e
n
n
a
 
l
e
a
d
 
c
o
n
n
e
c
t
i
o
n
s
.

4
.

C
h
e
c
k
 
c
o
i
l
 
L
2
.

W
E
A
K
 
A
U
D
I
O
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
f
o
r
 
4
.
5
 
v
o
l
t
s
.

2
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
c
u
r
r
e
n
t
.

3
.

C
h
e
c
k
 
t
r
a
n
s
i
s
t
o
r
 
c
o
l
l
e
c
t
o
r

c
u
r
r
e
n
t
s
.

4
.

C
h
e
c
k
 
a
l
i
g
n
m
e
n
t
.

I
N
T
E
R
M
I
T
T
E
N
T
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
c
o
n
t
a
c
t
s
 
f
o
r
 
c
o
r
r
o
s
i
o
n
.

2
.

C
h
e
c
k
 
s
o
l
d
e
r
 
c
o
n
n
e
c
t
i
o
n
s
 
o
n
 
d
i
p
 
-
s
o
l
d
e
r
e
d

s
i
d
e
 
o
f

c
i
r
c
u
i
t
 
b
o
a
r
d
.

I
n
t
e
r
m
i
t
t
e
n
t
 
a
u
d
i
o
,
 
m
o
t
o
r
b
o
a
t
i
n
g
,
 
a
n
d
p
o
o
r
 
r
e
c
e
p
-

t
i
o
n
 
i
s
 
f
r
e
q
u
e
n
t
l
y
 
c
a
u
s
e
d

b
y
 
p
o
o
r
 
b
a
t
t
e
r
y

c
o
n
t
a
c
t
.

T
h
e

b
a
t
t
e
r
y
 
t
e
r
m
i
n
a
l
s

s
h
o
u
l
d
 
b
e

c
l
e
a
n
e
d
 
t
o
 
i
n
s
u
r
e

p
o
s
i
t
i
v
e
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
t
a
c
t
.

T
R
A
N
S
I
S
T
O
R
 
R
E
P
L
A
C
E
M
T

W
h
e
n

r
e
p
l
a
c
i
n
g
 
a
 
d
e
f
e
c
t
i
v
e

t
r
a
n
s
i
s
t
o
r
.
 
h
e

s
u
r
e

t
o
 
o
b
s
e
r
v
e
 
c
o
r
r
e
c
t

l
e
a
d
 
p
o
s
i
t
i
o
n
s
,
 
a
s
 
s
h
o
w
n
 
o
n

t
h
e

s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
 
i
n
 
o
u
t
l
i
n
e
 
f
o
r
m
.

T
R
5

h
a
s
 
a
 
"
h
e
a
t
 
S
i
n
k
"
 
m
o
u
n
t
e
d
 
o
n
 
i
t
.

I
t

i
s

i
m
-

p
o
r
t
a
n
t
 
t
h
a
t
 
t
h
e
 
"
h
e
a
t
 
s
i
n
k
"
 
r
e
m
a
i
n
 
i
n
s
u
l
a
t
e
d

f
r
o
m

a
n
y
 
c
o
n
t
a
c
t
 
w
i
t
h
 
g
r
o
u
n
d
 
a
n
d
 
a
l
l
 
c
o
m
p
o
n
e
n
t
 
l
e
a
d
s
.

R
E
P
L
A
C
E
M
E
N
T
 
O
F
 
C
O
M
P
O
N
E
N
T
S

A
f
t
e
r
 
r
e
m
o
v
i
n
g
 
a
 
d
e
f
e
c
t
i
v
e

p
a
r
t
,
 
c
l
e
a
n
 
t
h
e
 
m
o
u
n
t
-

i
n
g

h
o
l
e
s

o
f
 
a
l
l
 
s
o
l
d
e
r
;

r
e
p
l
a
c
e
m
e
n
t

p
a
r
s

c
a
n

t
h
e
n
 
b
e
 
i
n
s
e
r
t
e
d

m
o
r
e
 
e
a
s
i
l
y

a
n
d
 
a
 
b
a
t
t
e
r

*
o
l
d
e
r

c
o
n
n
e
c
t
i
o
n
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
.

A
p
p
l
y
 
a

s
o
l
d
e
r
i
n
g

i
r
o
n
 
j
u
s
t
 
l
o
n
g
 
e
n
o
u
g
h
 
t
o
 
h
e
a
t
 
t
h
e
t
e
r
m
i
n
a
l
 
c
o
 
r
e
m
o
v
e

t
h
e
 
c
o
m
p
o
n
e
n
t
.

T
o
o
 
m
u
c
h
 
h
e
a
t
 
m
a
y

d
a
m
a
g
e
 
a

c
o
m
p
o
-

n
e
n
t
.

P
R
E
L
I
M
I
N
A
R
Y
 
R

P
A
R
T
S
 
L
I
S
T

C
A
T
.
 
M
3
.

S
Y
M
B
O
L

e
E
s
c
a
i
r
T
i
o
n

P
R
I
C
E

C
A
P
A
C
I
T
O
R
S

4
 
-
R
S
 
-
1
3
7
8
C
A
,
B
,
C
,
D

T
u
n
i
n
g
 
C
a
p
.
 
P
7
4
1
A
,
P
7
4
6
*

4
.
1
5

.
-
R
S
-
2
0
1
.
4

C
A
,
R
,
C
,
0

T
u
n
i
n
g
 
C
a
p
.
 
F
7
4
5
1
1
,
p
7
4
0
4

4
.
1
0

R
S
 
-
I
0
2
2

C
1
,
7

.
0
1
m
f
.
,
 
4
5
0
V

.
3
0

R
S
 
-
1
0
2
4

C
1
0
,
1
7
,
1
9

.
0
m
f
.
,
 
5
0
V

.
5
0

R
S
 
-
1
0
4
7

C
1
6

1
2
a
f
.
,
 
6
V

1
.
4
5

*
-
1
1
S
.
1
4
6
0

C
1
1
,
1
2
,
1
.

l
m
f
.
,
 
6
V

1
.
1
0

s
 
-
R
S
 
-
1
4
6
2

C
$

8
n
 
t
.
,
 
p
V

L
a
i

R
S
 
-
1
5
1
.

c
t
s

.
0
0
.
i
.
,
 
1
0
3
V

.
2
5

R
S
 
-
1
9
9
4

C
4

L
5
0
m
m
t
.
,
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.
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R
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c
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-
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=
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r
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.
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i
d
e
r

M
O

D
E

LS
 P

74
5

B
,

t4
6A

r 
B



M
O

D
E

L
S 

P7
85

A
, P

78
6A

, P
78

7A

T
O
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E
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R
4

R
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C

C
8

C
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"9

C
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R
I9

T
O

 C
T
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N

 R
I I

T
O
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W

R
I7

R
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0

R
20

R
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N
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R
!8

E
B

T
R
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B

T
R
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24

I
8

`L
P

N
 P

T
O

 P
H

O
N

E
 J

A
C

K

R
e
c
e
i
v
e
r
s
 
a
r
e

m
a
n
u
f
a
c
t
u
r
e
d

w
i
t
h
 
e
i
t
h
e
r

i
d
e
n
t
i
c
a
l

N
P
N
 
t
r
a
n
s
i
s
t
o
r
s
 
i
n
 
t
h
e
 
T
R
6
 
a
n
d
 
T
R
7
 
s
t
a
g
e
s

o
r
 
i
d
e
n
t
i
-

c
a
l
 
P
N
P
 
t
r
a
n
s
i
s
t
o
r
s
 
i
n
 
t
h
e
s
e
 
s
t
a
g
e
s
.
 
W
h
e
n
 
r
e
p
l
a
c
i
n
g
 
a

T
R
6
 
o
r
 
T
R
7
 
a
l
w
a
y
s
 
r
e
p
l
a
c
e
 
i
t
 
w
i
t
h
 
t
h
e
 
s
a
m
e
 
t
y
p
e
 
t
r
a
n
-

s
i
s
t
o
r
 
a
s
 
t
h
e
 
o
r
i
g
i
n
a
l
.

A
 
P
N
P
 
a
n
d

N
P
N

c
a
n
n
o
t

b
e

i
n
t
e
r
m
i
x
e
d
 
i
n
 
t
h
e
s
e
 
t
w
o
 
s
t
a
g
e
s
,

t
h
e
r
e
f
o
r
e
 
t
h
e
 
o
u
t
p
u
t

s
t
a
g
e
s

m
u
s
t

h
a
v
e
 
t
w
o
 
N
P
N

t
r
a
n
s
i
s
t
o
r
s

o
r

t
w
o

P
N
P

t
r
a
n
s
i
s
t
o
r
s
.

I
f
 
a
n
 
i
d
e
n
t
i
c
a
l
 
t
r
a
n
s
i
s
t
o
r
 
i
s
 
n
o
t
 
o
b
t
a
i
n
a
b
l
e
,

T
R
6

a
n
d
 
T
R
7
 
m
u
s
t
 
b
e
 
c
o
v
e
r
t
e
d
 
t
o
 
e
i
t
h
e
r

P
N
P
s

o
r

N
P
N
s
 
a
s

p
e
r
 
n
o
t
e
s
 
1
 
a
n
d
 
2
 
o
n
 
t
h
e
 
s
c
h
e
m
a
t
i
c
.

C
J
o
h
n
 
F
.
 
R
i
d
e
r



P
R

E
LI

M
IN

A
R

Y
 S

E
R

V
IC

E
D

A
T

A
S
U
P
E
R
S
E
D
E
S
 
S
E
R
V
I
C
E
 
N
O
T
E
 
S
-
P
7
4
5
A

s
'
E
C
I
F
I
C
A
T
1
O
N
S

C
A
B
I
N
E
T
:

P
l
a
s
t
i
c
,
 
P
7
4
5
A
,
B
,
 
E
b
o
n
y

P
7
4
6
A
,
B
,
 
A
n
t
.
 
W
h
i
t
e
 
a
n
d
 
T
u
r
q
u
o
i
s
e

E
L
E
C
T
R
I
C
A
L
 
R
A
T
I
N
G
:

4
.
5
 
V
o
l
t
s
 
D
.
C
.

B
A
T
T
E
R
I
E
S
:

C
a
r
b
o
n
 
P
e
n
 
-
L
i
g
h
t
 
C
e
l
l
s
;

(
3
)
 
E
v
e
r
e
a
d
y
 
#
9
1
5
,
 
#
1
0
1
5
,
 
o
r

(
3
)
 
B
u
r
g
e
s
s
 
Z
,
 
#
9
3
0
,
 
o
r

(
3
)
 
M
a
l
l
o
r
y
 
M
I
5

M
e
r
c
u
r
y
 
C
e
l
l
s
:

(
3
)
 
E
v
e
r
e
a
d
y
 
E
9
,
 
o
r

(
3
)
 
M
a
l
l
o
r
y
 
U
S

O
P
E
R
A
T
I
N
G

F
R
E
Q
U
E
N
C
I
E
S
:

T
u
n
i
n
g
 
R
a
n
g
e
 
5
4
0
 
-
 
1
6
0
0
K
C
.

I
F
 
F
r
e
q
u
e
n
c
y
 
4
5
5
K
C

G
E
N
E
R
A
L
 
I
N
F
O
R
M
A
T
I
O
N

T
h
e
 
m
o
d
e
l
s
 
P
7
4
5
A
,
B
 
a
n
d
 
P
7
4
6
A
,
B
 
a
r
e
 
a
l
l

b
a
t
t
e
r
y
 
o
p
e
r
a
t
e
d
 
p
o
c
k
e
t
 
p
o
r
t
a
b
l
e
 
r
a
d
i
o
s
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
"
A
"
 
a
n
d
 
"
B
"

v
e
r
s
i
o
n
s
 
i
s

t
h
e
 
"
p
u
s
h
 
p
o
i
n
t
"
 
(
d
e
c
e
n
t
)
 
t
u
n
i
n
g

f
e
a
t
u
r
e
 
o
n

t
h
e
 
"
B
"

v
e
r
s
i
o
n
.

S
t
a
t
i
o
n
 
f
r
e
q
u
e
n
c
i
e
s
 
a
r
e
 
p
r
e
-
s
e
t
 
b
y

i
n
s
e
r
t
-

i
n
g
 
a
 
b
l
u
n
t
 
p
o
i
n
t
 
o
r

p
e
n
c
i
l

f
i
r
m
l
y

i
n
t
o
 
t
h
e

s
m
a
l
l

h
o
l
e
 
l
o
c
a
t
e
d
 
o
p
p
o
s
i
t
e
 
7
5
0
K
C
o
n
 
t
h
e
 
t
u
n
i
n
g
 
k
n
o
b
.

T
h
e

s
l
i
g
h
t
 
p
r
e
s
s
u
r
e
 
a
p
p
l
i
e
d
 
t
o
 
t
h
e
 
p
e
n
c
i
l
 
m
a
k
e
s

a
d
e
t
e
n
t

i
n
 
t
h
e

d
e
t
e
n
t

i
n
s
e
r
t

u
n
d
e
r
 
t
u
n
i
n
g
 
k
n
o
b
.

A
s
p
r
i
n
g

a
t
t
a
c
h
e
d

t
o

t
h
e
 
b
o
t
t
o
m

o
f
 
k
n
o
b
 
w
i
l
l
 
"
f
a
l
l

i
n
t
o

a
d
e
t
e
n
t
"
 
a
s
 
t
h
e
 
t
u
n
i
n
g
 
k
n
o
b
 
i
s
 
t
u
r
n
e
d
,

t
h
e
r
e
b
y

"
l
o
c
k
-

i
n
g
"
 
k
n
o
b
 
o
n
 
t
h
e
 
s
t
a
t
i
o
n
 
f
r
e
q
u
e
n
c
y
 
t
h
a
t

w
a
s

p
r
e
-
s
e
t
.

A
n
 
e
a
r
p
h
o
n
e
 
j
a
c
k
 
f
o
r
 
p
r
i
v
a
t
e

l
i
s
t
e
n
i
n
g
 
i
s
 
p
r
o
v
i
d
e
d

o
n
 
t
h
e
 
s
p
e
a
k
e
r
 
e
n
d
 
o
f
 
t
h
e
 
r
e
c
e
i
v
e
r
.
 
W
h
e
n
 
t
h
e

e
a
r
p
h
o
n
e

i
s
 
p
l
u
g
g
e
d
 
i
n
,
 
t
h
e
 
s
p
e
a
k
e
r
 
i
s

a
u
t
o
m
a
t
i
c
a
l
l
y
 
s
i
l
e
n
c
e
d
.

T
O
 
R
E
M
O
V
E
 
C
I
R
C
U
I
T
 
B
O
A
R
D

t
r
a
n
s
i
s
t
o
r

1
.

R
e
m
o
v
e
 
c
a
b
i
n
e
t
 
b
a
c
k
 
b
y
 
t
w
i
s
t
i
n
g
 
a
 
c
o
i
n
 
i
n

t
h
e
 
t
w
o

s
l
o
t
s
 
p
r
o
v
i
d
e
d
 
a
l
o
n
g
 
b
o
t
t
o
m
 
o
f
 
t
h
e

c
a
b
i
n
e
t
.

R
e
m
o
v
e

t
h
e

f
o
u
r
 
s
c
r
e
w
s
 
t
h
a
t

s
e
c
u
r
e
 
t
h
e
 
c
i
r
c
u
i
t

b
o
a
r
d
 
c
o
 
c
a
b
i
n
e
t
 
b
o
s
s
e
s
.

(
S
E
E
 
C
C
e
W
O
N
E
N
T

W
I
R
I
N
G

D
I
A
G
R
A
M
 
F
O
R
 
M
O
U
N
T
I
N
G
 
S
C
R
E
W

P
O
S
I
T
I
O
N
S
.
)

3
.

R
e
m
o
v
e

t
h
e
 
t
w
o
 
s
c
r
e
w
s

t
h
a
t
 
s
e
c
u
r
e
 
c
i
r
c
u
i
t
 
h
o
a
r
d

t
o
 
s
p
e
a
k
e
r
.

(
S
E
E

C
O
M
P
O
N
E
N
T
 
W
I
R
I
N
G
 
D
I
A
G
R
A
M

F
O
R

M
O
U
N
T
I
N
G
 
S
C
R
E
W
 
P
O
S
I
T
I
O
N
S
.
)

S
w
i
n
g
 
c
i
r
c
u
i
t

b
o
a
r
d

o
u
t

o
f

c
a
b
i
n
e
t
 
f
r
o
n
t
.

L
e
a
v
e

a
l
l
 
c
o
n
n
e
c
t
i
n
g

l
e
a
d
s
 
a
t
t
a
c
h
e
d
 
t
o

v
o
l
u
m
e

c
o
n
t
r
o
l
 
a
n
d
 
t
u
n
i
n
g
 
c
a
p
a
c
i
t
o
r
.

T
O
 
R
E
M
O
V
E
 
T
U
N
I
N
G
 
C
A
P
A
C
I
T
O
R

1
.

F
o
l
l
o
w
 
s
t
e
p
s
 
1
 
a
n
d
 
2
 
a
s
 
a
b
o
v
e
.

2
.

R
e
m
o
v
e
 
t
u
n
i
n
g
 
k
n
o
b
 
b
y
 
u
n
s
c
r
e
w
i
n
g

t
h
e

t
h
u
m
b
s
c
r
e
w

i
n
 
i
t
s
 
c
e
n
t
e
r
 
i
n
 
a
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e

d
i
r
e
c
t
i
o
n
.

3
.

R
e
m
o
v
e

t
h
e
 
f
l
a
t
 
h
e
a
d
 
s
c
r
e
w
s
 
l
o
c
a
t
e
d
 
u
n
d
e
r

t
u
n
i
n
g

k
n
o
b
.

T
O
 
R
E
M
O
V
E
 
V
O
L
U
M
E
 
C
O
N
T
R
O
L

1
.

F
o
l
l
o
w
 
s
t
e
p
s
 
1
 
t
h
r
o
u
g
h
 
3
 
a
s
 
a
b
o
v
e
.

2
.

R
e
m
o
v
e
 
o
n
 
-
o
f
f
 
v
o
l
u
m
e
 
k
n
o
b
 
b
y
 
u
n
s
c
r
e
w
i
n
g
 
t
h
e
 
s
c
r
e
w

i
n
 
t
h
e
 
C
a
n
t
e
r
 
O
f
 
t
h
e
 
k
n
o
b
.

3
.

R
e
m
o
v
e
 
h
e
x
 
n
u
t
 
f
r
o
m
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
s
h
a
f
t
.

4
.

M
o
v
e

t
u
n
i
n
g

c
a
p
a
c
i
t
o
r

s
l
i
g
h
t
l
y

a
n
d

l
i
f
t

o
u
t

v
o
l
u
m
e
 
c
o
n
t
r
o
l
.

T
I
t
O
U
B
L
E
S
N
O
O
T
I
N
G

A
 
c
h
e
c
k
 
o
f
 
t
h
e
 
b
a
t
t
e
r
y
 
c
o
n
d
i
t
i
o
n
 
e
n
d
 
t
o
t
a
l
 
c
u
r
r
e
n
t

.
t
r
a
i
n

O
i

t
h
e

r
e
c
e
i
v
e
r

e
h
o
u
l
d
 
b
e
 
m
a
d
e
 
f
i
r
s
t
.

A
l
l

,
e
a
s
u
r
a
m
e
n
t
s
 
a
r
e
 
m
a
d
e
 
a
t
 
q
u
i
e
s
e
e
n
c
e
 
w
i
t
h

t
h
e

S
-P

74
5A

-I
R

A
D

IO

M
O

D
E

LS

P
74

5A
,B

P
74

6A
,B

r
e
c
e
i
v
e
r
 
t
u
r
n
e
d
 
o
n
,
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
a
t
m
a
x
i
m
u
m
,

t
u
n
-

i
n
g
 
g
a
n
g
 
c
l
o
s
e
d
,
 
a
n
d
 
w
i
t
h
 
n
o
 
s
i
g
n
a
l
 
c
o
n
d
i
t
i
o
n
s
.

T
h
e
 
t
o
t
a
l

r
e
c
e
i
v
e
r

c
u
r
r
e
n
t

d
r
a
i
n

i
s

1
5
 
t
o

2
0

m
i
l
s
.

T
h
i
s
 
i
s
 
m
e
a
s
u
r
e
d
 
b
y
 
i
n
s
e
r
t
i
n
g
 
a

m
i
l
l
i
a
m
m
e
t
e
r

i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
b
a
t
t
e
r
i
e
s
.

I
f
 
a
n
 
e
x
c
e
s
s
i
v
e
 
t
o
t
a
l
 
c
u
r
r
e
n
t
 
d
r
a
i
n
 
i
s

r
e
c
o
r
d
e
d
,

t
h
e

i
n
d
i
v
i
d
u
a
l
 
c
o
l
l
e
c
t
o
r

c
u
r
r
e
n
t
 
r
e
a
d
i
n
g
s
 
o
f

e
a
c
h

t
r
a
n
s
i
s
t
o
r

s
h
o
u
l
d
 
b
e

c
h
e
c
k
e
d
.
 
A
n
 
e
x
c
e
s
s
i
v
e
 
c
u
r
r
e
n
t

r
e
a
d
i
n
g
 
m
a
y
 
m
e
a
n
 
a
 
s
h
o
r
t
e
d
 
t
r
a
n
s
i
s
t
o
r
;

n
o

c
u
r
r
e
n
t

w
i
l
l
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
a
 
t
r
a
n
s
i
s
t
o
r
 
o
r

a
s
s
o
c
i
a
t
e
d
 
c
i
r
c
u
i
t

c
o
m
p
o
n
e
n
t
s
 
a
r
e
 
d
e
f
e
c
t
i
v
e
.

A
 
s
i
n
g
l
e
 
-
e
d
g
e
 
r
a
z
o
r
 
b
l
a
d
e
 
i
s
 
a

s
a
t
i
s
f
a
c
t
o
r
y

t
o
o
l

f
o
r
 
c
u
t
t
i
n
g

t
h
e
 
c
o
p
p
e
r

c
i
r
c
u
i
t

w
i
r
i
n
g
,
 
s
o
 
t
h
a
t

a
m
i
l
l
i
a
m
m
e
t
e
r
 
c
a
n
 
b
e

i
n
s
e
r
t
e
d
 
i
n
 
s
e
r
i
e
s

w
i
t
h

t
h
e

b
r
e
a
k

t
o

m
e
a
s
u
r
e

t
h
e
 
c
u
r
r
e
n
t

f
l
o
w
.

A
f
t
e
r

e
a
c
h

c
u
r
r
e
n
t
 
c
h
e
c
k
 
i
s
 
c
o
m
p
l
e
t
e
d
,
 
s
o
l
d
e
r
 
t
h
e

c
u
t
 
c
a
r
e
f
u
l
l
y

t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
c
i
r
c
u
i
t
 
a
g
a
i
n
.

N
O
 
R
E
C
E
P
T
I
O
N
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
a
n
d
 
b
a
t
t
e
r
y

c
o
n
t
a
c
t
s
.

2
.

C
h
e
c
k
 
o
n
 
-
o
f
f
 
s
w
i
t
c
h
.

3
.

C
h
e
c
k
 
a
l
l
 
a
n
t
e
n
n
a
 
l
e
a
d
 
c
o
n
n
e
c
t
i
o
n
s
.

4
.

C
h
e
c
k
 
c
o
i
l
 
L
2
.

W
E
A
K
 
A
U
D
I
O
:

1
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
v
o
l
t
a
g
e
 
f
o
r
 
4
.
5
 
v
o
l
t
s
.

2
.

C
h
e
c
k
 
b
a
t
t
e
r
y
 
c
u
r
r
e
n
t
.

3
.

C
h
e
c
k
 
t
r
a
n
s
i
s
t
o
r
 
c
o
l
l
e
c
t
o
r

c
u
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MOTOROLA RADIO PAGE 26-I

MOTOROLA
e)vvi-r-e,

GENERAL INFORMATION

TYPE - Portable superheterodyne radio using a plated
chassis board, six transistors and two diodes. An
earphone jack is provided on side of radio; inser-
tion of earphone automatically disconnects speaker
for private listening. A 2000 ohm accessory ear-
phone (Motorola Part No. 50K640710 or 50K641488)
is available through Motorola Dealers or Distribu-
tors.

TUNING RANGE - 535 to 1620 Kc IF - 455 Kc

POWER SUPPLY - Operates from six 1-1/2 volt batteries;
use six of the following or equivalent:

Eveready 635, Burgess 1, Ray -0 -
Vac 1LP

NOTE: To insure satisfactory perform-
ance, all six batteries used in this ra-
dio must be in good operating condition.
Therefore, when battery replacement
becomes necessary, it is recommended
that all six be replaced with fresh ones.

Battery Drain -(see.Service Notes)

CABINET BACK MTG SCREWS

I,PLACEMENT IS REQUIRED,

NOTE: WHEN BATTERY RE

- ''' + c; REPLACE ALL SIX BATTER-
V_IES AT SAME TIME.

II

RECEPT

I I I
II

REAR VIEW OF RADIO WITH PANEL REMOVED
SHOWING BATTERY LOCATIONS

OUTPUT STAGE CIRCUIT DESCRIPTION

HOME RADIO

MODEL CHASSIS
L12G HS -728
L12N HS -728

POWER 8 SERIES

L12 SERIES
t

TRANSISTOR COMPLEMENT (NOTE:. Replace with same
type originally used in set)

Ref.
No. Type Function
V-1

V -2

V-3

V-4

V -5,V-6

2N411
2N486(B)

4366
2N483(B)

4367
ZN483(B)

4315
2N362(B)

2N407
2N633(B)

SERVICE NOTES
SERVICING PRECAUTIONS

The output stage of this receiver functions in a mannersimilar to one used in the Motorola 7X25 Series. For a
more detailed description of this circuit, refer to the 7X25
Series Service Manual, Motorola Part No. 68P644007.

CIRCUIT DESCRIPTION

I. The circuit of this chassis is conventional - there are
no built-in resistors or capacitors. Leads are plated on
both sides of the chassis base, thereby replacing the usual
connecting wires and making wiring more uniform.

2. The metal plating extends through all the holes on the
chassis, connecting circuits on the top with those on the
bottom.

3. Reference to the chassis photographs, plated chassis
board wiring diagrams, schematic diagram, and to chassis
will permit the circuit to be traced easily.
NOTE: To facilitate servicing, phantom views showing
plated chassis wiring of both sides of the chassis plus loca-tion and wiring of electrical components are given. Thisis done in two ways; the chassis as viewed from the top(component side) and the chassis as viewed from the bottom
with components as they would appear on opposite side, To
further aid servicing, the plated chassis bottom locates the
emitters of V-1 through V-6 by use of the letter "E" on the
chassis (s ee PLATED CHASSIS BOARD WIRING AS VIEWEDFROM BOTTOM).

Converter

1st IF Amp

2nd IF Amp

Driver

Power Amp

1. When servicing this radio, probing with a screwdriver
(checking for "clicks" from various points) must be avoided,
because the transistors are susceptible to damage from thistype of check. If the transistor BASE electrode is shorted
to certain points in the circuit, the BASE bias will be al-
tered, allowing excessive current to flow through the tran-sistor, causing permanent damage.
2. Do not service the chassis on a metal plate because ofthe possibility of a short circuit.
3, When making circuit resistance checks, transistor
shunting paths may exist, which can, in some cases, causeerroneous readings or possible damage to transistors.
Therefore, when checking resistances, it may be neces-
sary to remove one or more transistors from associated
circuits.

COMPONENT REPLACEMENT

Refer to "Plated Circuit Chassis Servicing Techniques"
Manual (Motorola Part No. 68P636536) for recommended
tools and procedures to he used when servicing Motorola
plated chassis.
TRANSISTOR CHECK

Substituting a knowngood transistor for a suspected oneis the simplest and most positive method of checking tran-sistors.
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MOTOROLA RADIO PAGE 26-5

MOTOROLA
SeAnn-oz, Ma,,A.,42t

GENERAL INFORMATION

TYPE - Portable superheterodyne radio using a plated chas-
sis board, seven transistors and two diodes. An
earphone jack is provided on side of radio; inser-
tion of earphone automatically disconnects speaker
for private listening. A 2000 ohm accessory ear-
phone (Motorola Part No. 51K640710 or 50K641488)
is available through Motorola Dealers or Distribu-tors.

TUNING RANGE - 532 to 1620 Kc IF - 455 Kc

POWER SUPPLY -Operates from six 1-1/2 volt batteries;
use six of the following or equivalent:

Eveready 635, Burgess 1, Ray -0 -
Vac 1LP

NOTE: To insure satisfactory perform-
ance, all six batteries used in this ra-
dio must be in good operating condition.
Therefore, when battery replacement
becomes it is recommended
that all six be replaced with fresh ones.

ON., f n't

LUI>140.4 httli

HOME RADIO

MODEL CHASSIS
L13S HS -129
L13W HS -729

POWER 9 SERIES

00, .1,011,A1P0,1,,,,I,

L13 SERIES

TRANSISTOR COMPLEMENT - (NOTE: Replace with same
Battery Drain - (see Service Notes) type originally used in set.)

Ref. No. Type Function
V - I 2N411 Converter

2N486(B)

4364, 1st IF Amp

CABINET BACK MTG TEST RECEPT

V -2

SCREWS

NOTE MEN BATTERY RE

PLACEMENT

LREPLACE ALL
IES AT SANE

IS REQUIRED,

SIX RATTER-)
TIME.

-
L....it

V -3

2N483(H)

4367
2N483(B)

2nd IF Amp

I
V -4 4315 AF Amp

21,1364B)

V -5 4315 DriverREAR VIEW OF RADIO WITH PANEL REMOVED 2N362(B)SHOWING BATTERY LOCATIONS

V -6, V-7 2N407 Power Amp
2N633(B)

SERVICE NOTES
OUTPUT STAGE CIRCUIT DESCRIPTION

The output stage of this receiver functions in a mannersimilar to one used in the Motorola 7X25 Series. For amore detailed description of this circuit,. refer to the 7X25Series Service Manual, Motorola Part No. 68P644007.
CIRCUIT DESCRIPTION

1. The circuit of this chassis is conventional - there areno built-in resistors or capacitors. Leads are plated onboth sides of the chassis base, thereby replacing the usualconnecting wires and making wiring more uniform.
2. The metal plating extends through all the holes on thechassis, connecting circuits on the top with those on thebottom.

3. Reference to the chassis photographs, plated chassisboard wiring diagrams, schematic diagram, and to chassiswill permit the circuit to be traced easily.NOTE: To facilitate servicing, phantom views showingplated chassis wiring of both sides of the chassis plus loca-tion and wiring of electrical components are given. Thisis done in two ways; the chassis as viewed from the top(component side) and the chassis as viewed from the bottom

with components as they would appear on opposite side. Tofurther aid servicing, the plated chassis bottom locates theemitters of V-1 through V-7 by use of the letter "E" on thechassis(see PLATED CHASSIS BOARD WIRING AS VIEWEDFROM BOTTOM).

SERVICING PRECAUTIONS

1. When servicing this radio, probing with a screwdriver(checking for "clicks" from various points) must be avoided,because the transistors are susceptible to damage from thistype of check. If the transistor BASE electrode is shortedto certain points in the circuit, the BASE bias will be al-
tered, allowing excessive current to flow through the tran-sistor, causing permanent damage.

2. Do not service the chassis on a metal plate because ofthe possibility of a short circuit.

3. When making circuit resistance checks, 'transistorshunting paths may exist, which can, in some cases, causeerroneous readings or possible damage to transistors.Therefore, when checking resistances, it may be neces-sary to remove one or more transistors from associatedcircuits.
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MOTOROLA RADIO PAGE 26-5

MOTOROLA
SlAruciz, N1 ,

GENERAL INFORMATION

TYPE - Portable superheterodyne radio using a plated chas-
sis board, seven transistors and two diodes. An
earphone jack is provided on side of radio; inser-
tion of earphone automatically disconnects speaker
for private listening. A 2000 ohm accessory ear-
phone (MotorolaPart No. 501E640710 or 501E641488)
is available through Motorola Dealers or Distribu-
tors.

TUNING RANGE - 532 to 1620 Kc IF - 455 Kc

POWER SUPPLY -Operates from six 1-1/2 volt batteries;
use six of the following or equivalent:

Eveready 635, Burgess 1, Ray -0 -
Vac 1LP

NOTE: To insure satisfactory perform-
ance, all six batteries used in this ra-
dio must be in good operating condition.
Therefore, when battery replacement
becomes necessary, it is recommended
that all six be replaced with fresh ones.

Battery Drain - (see Service Notes)

CABINET BACK MTG SCREWS RECEPT

NOTE: WHEN BATTERY FIE \
III PLACEMENL T IS REQUIRED,

q"2 'LIESREPACEAT SANE TIME,

ALL SIX BATTER-

4- I I
4+

REAR VIEW OF RADIO WITH PANEL REMOVED
SHOWING BATTERY LOCATIONS

OUTPUT STAGE CIRCUIT DESCRIPTION

0/1 -OR

HOME RADIO

MODEL CHASSIS
L13S HS -729
L13W HS -729

POWER 9 SERIES

Ll3 SERIES

TRANSISTOR COMPLEMENT - (NOTE: Replace with same
type originally used in set.)

Ref. No. Type Function
V-1

V-2

V-3

V-4

V -5

V -6,V-7

SERVICE NOTES

The output stage of this receiver functionsin a mannersimilar to one used in the Motorola 7X25 Series. For amore detailed description of this circuit, refer to the 7X25Series Service Manual, Motorola Part No. 68P644007.

CIRCUIT DESCRIPTION

1. The circuit of this chassis is conventional - there areno built-in resistors or capacitors. Leads are plated onboth sides' of the chassis base, thereby replacing the usualconnecting wires and making wiring more uniform.
2. The metal plating extends through all the holes on thechassis, connecting circuits on the top with those on thebottom.

3. Reference to the chassis photographs, plated chassisboard wiring diagrams, schematic diagram, and to chassiswill permit the circuit to be traced easily.NOTE: To facilitate servicing, phantom views showingplated chassis wiring of both sides of the chassis plus loca-tion and wiring of electrical components are given, Thisis done in two ways; the chassis as viewed from the top(component aide) and the chassis as viewed from the bottom

2N411
2N4116(B)

4364
2N4113(B)

4367
2N483(B)

4315
2N362(B)

4315
2N362(B)

2N407
2N633(B)

Converter

1st IF Amp

2nd IF Amp

AF Amp

Driver

Power Amp

with components as they would appear on opposite side. Tofurther aid servicing, the plated chassis bottom locates theemitters of V -I through V-7 by use of the letter "E" on the
chassis(see PLATED CHASSIS BOARD WIRING AS VIEWEDFROM BOTTOM).

SERVICING PRECAUTIONS

1, When servicing this radio, probing with a screwdriver(checking for "clicks" from various points) must be avoided,
because the transistors are susceptible to damage from thistype of check. If the transistor BASE electrode is shorted
to certain points in the circuit, the BASE bias will be al-
tered, allowing excessive current to flow through the tran-sistor, causing permanent damage.

2. Do not service the chassis on a metal plate because ofthe possibility of a short circuit.

3. When making circuit resistance checks, transistor
shunting paths may exist, which can, in some cases, causeerroneous readings or possible damage to transistors.Therefore, when checking resistances, it may be neces-sary to remove one or more transistors from associatedcircuits.
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MOTOROLA RADIO PAGE 26-5

MOTOROLA.
SeilArt-oz. M cl,AA-cue,

GENERAL I NFORMATI ON

TYPE - Portable superheterodyne radio using a plated chas-
sis board, seven transistors and two diodes. An
earphone jack is provided on side of radio; inser-
tion of earphone automatically disconnects speaker
for private listening. A 2000 ohm accessory ear-
phone (MotorolaPart No. 50K640710 or 50K641488)
is available through Motorola Dealers or Distribu-
tors.

TUNING RANGE - 532 to 1620 Kc IF - 455 Kc

POWER SUPPLY -Operates from six 1-1/2 volt batteries;
use six of the following or equivalent:

Eveready 635, Burgess 1, Ray -0 -
Vac ILP

NOTE: To insure satisfactory perform-
ance, all six batteries used in this ra-
dio must be in good operating condition.
Therefore, when battery replacement
becomes necessary, it is recommended
that all six be replaced with fresh ones.

Battery Drain - (see Service Notes)

CABINET BACK MTG SCREWS RECEPT

NOTE WHEN BATTERY RE
PLACEMENT IS REQUIRED,

REPLACE ALL SIX BATTER-
k.LIES AT SAYE TIME.

- + +

1 I

HOME RADIO

MODEL CHASSIS
L13S HS -729
L13W HS -729

POWER 9 SERIES

,110MOOCORYwomm.

L13 SERIES

TRANSISTOR COMPLEMENT (NOTE: Replace with same
type originally used in set.)

Ref. No.
V-1

V-2

V-3

14+ V-4

REAR VIEW OF RADIO WITH PANEL REMOVED
SHOWING BATTERY LOCATIONS

OUTPUT STAGE CIRCUIT DESCRIPTION

Type Function

V-5

V-6, V -7

SERVICE NOTES

The output stage of this receiver functions in a mannersimilar to one used in the Motorola 7X25 Series. For amore detailed description of this circuit, refer to the 7X25Series Service Manual, Motorola Part No. 68P644007.
CIRCUIT DESCRIPTION

1. The circuit of this chassis is conventional - there areno built-in resistors or capacitors. Leads are plated onboth sides of the chassis base, thereby replacing the usualconnecting wires and making wiring more uniform.
2. The metal plating extends through all the holes on thechassis, connecting circuits on the top with those on thebottom.

3. Reference to the chassis photographs, plated chassisboard wiring diagrams, schematic diagram, and to chassiswill permit the circuit to be traced easily.NOTE: To facilitate servicing, phantom views showingplated chassis wiring of both sides of the chassis plus loca-tion and wiring of electrical components are given. Thisis done in two ways; the chassis as viewed from the top(component side) and the chassis as viewed from the bottom

2N411
2N486(B)

436-6
2N483(B)

4367
2N483(B)

4315
2N362(B)

4315
2N362(B)

2N407
2N633(B)

Converter

1st IF Amp

2nd IF Amp

AF Amp

Driver

Power Amp

with components as they would appear on opposite side. To
further aid servicing,the plated chassis bottom locates theemitters of V-1 through V-7 by use of the letter "E" on the
chassis(see PLATED CHASSIS BOARD WIRING AS VIEWEDFROM BOTTOM).

SERVICING PRECAUTIONS

1. When servicing this radio, probing with a screwdriver(checking for "clicks" from various points) must be avoided,because the transistors are susceptible to damage from thistype of check. If the transistor BASE electrode is shortedto certain points in the circuit, the BASE bias will be al-
tered, allowing excessive current to flow through the tran-sistor, causing permanent damage.

2. Do not service the chassis on a metal plate because ofthe possibility of a short circuit,

3. When making circuit resistance checks, transistor
shunting paths may exist, which can, in some cases, causeerroneous readings or possible damage to transistors.
Therefore, when checking resistances, it may be neces-sary to remove one or more transistors from associated
circuits.
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RADIO PAGE 26 -14 MOTOROLA

MOTOROLA
vvoi-'1L,ct,A,vue,

GENERAL INFORMATION

TYPE - Pocket portable superheterodyne radio using a
printed circuit board, 6 transistors, 1 diode and 1
thermistor. An earphone jack is provided on side
of radio; insertion of earphone automatically dis-
connects speaker for private listening: A 16 ohm
accessory earphone (Motorola Part No. 50D640709
or 50D641487) is available through Motorola Deal-
ers or Distributors.

POWER SUPPLY - Operates from one nine -volt battery;
use one of the following or an equivalent
type:

Eveready 216, Burgess 2U6, Ray -0 -
Vac 1604

Battery Drain -(see Service Notes)
START

LOCATE KNOT HERE

AND CEMENT KNOT.

UNDER

FINISH

GANG SET TO LOW END 4532 KC).

DIAL STRINGING DETAIL

SERVICE

CIRCUIT DESCRIPTION

1. The circuit of this chassis is conventional - there are
no built-in resistors or capacitors. Leads are printed on
one side of the chassis board, thereby replacing the usual
connecting wires and making wiring more uniform.

2. Reference to the chassis photograph, printed circuit
board wiring diagram, schematic diagram and to chassis
will permit the circuit to be traced easily.

NOTE: To facilitate servicing, the printed circuit board
wiring diagram is shown from the conduction side of the
chassis with the components on the opposite side "phan-
tomed" in. To further aid servicing, the base, emitter and
collector voltages are included.

SERVICING PRECAUTIONS

1. When servicing this radio, probing with a screwdriver
(checking for "clicks" from various points) must be avoided,
because the transistors are susceptible to damage from
this type of check. If the transistor BASE electrode is
shorted to certain points in the circuit, the BASE bias will
be altered, allowing excessive current to flow through the
transistor, causing permanent damage.

2. Do not service the chassis on a metal plate because of
the possibility of a short circuit.

RESISTANCE CHECKS

Unlike vacuum tubes, transistors and germanium diodes
will conduct even though no power is applied to set. This

EARPHONE
JACK

ON -OFF &
VOLUME

HOME RADIO

MODEL CHASSIS

X11B HS -759
XI1E HS -759
XI1G HS -759
XIIR HS -759

DIAL

N
1CNING

COVER OPENING SLOT

X11 SERIES (ON BOTTOM OF RAD101

TUNING RANGE - 532 to 1620 Kc IF - 455 Kc

TRANSISTOR COMPLEMENT

Ref.
No. Type Function

V-1
V-2
V-3
V-4
V-5, V-6

2S-52
2S-53
2S-53
2S -54
2S-56

Converter
1st IF amp
2nd IF amp
Driver
Power amp

NOTES
means that when ohmmeter tests are applied to a circuit,
ohmmeter readings may not agree with numerical values of
resistors, etc., because of the shunting paths transistors
and diodes offer. Likewise, reversal of ohmmeter leads
may give completely different readings because transistors
and diodes are rectifiers; similarly, electrolytics in set
will affect readings - depending on ohmmeter battery po-
larity. Low voltage high -capacity electrolytics can be dam-
aged by reversing the supply voltage polarity or applying
some potential above their voltage rating. Do not use a
VTVM that uses more than 3 volts for measuring resistance
or you may damage transistors and electrolytics.

EMITTER RESISTOR VOLTAGES

Voltages across the emitter resistors are provided on
the schematic and the printed circuit board wiring diagram
as an additional aid in servicing this receiver. A check of
these voltages will indicate whether or not a transistor stage
is functioning normally.

The current values in each stage will vary slightly even
with transistors of the same type, so the values stated are
average values.

 TROUBLESHOOTING PROCEDURE

When servicing this receiver, regardless of the symp-
tom encountered, it is advisable to check battery voltage
before troubleshooting is begun. If the radio does not op-
erate or operates very weakly, use the following trouble-
shooting chart before attempting toremove or replace com-
ponents. .Many faults can be localized By the use of this
chart.
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RADIO PAGE 26 -16 MOTOROLA

ON -OFF SWITCH
ION VOL CONT)

'NFIT

9V -

B -.73V
E -.6V
C -8.4V

B -.14V

E 0 TO -5V
(WITH MAX SIGNAL)

C -9V

VI
25-52
CONV

NOTES:

CAPACITORS - Decimal values In MF, all others In MMF
unless otherwise specified.

VOLTAGES - Measured Irons point Indicated to ground
with a VTVM +IOW. No signal in.

TUNING RANGE-- 532 KC to 1620 KC.
IF - 455 KC,

Resistances Treasured with transistors removed from
associated circuitry.

*See Replacement Paris List.

V4

2S-54
DRIVER

V5

2S-56
PWR AMP

15

12 CONN
(Bat VIEW)

V6
2S-56

PWR AMP

taco B

V2
25-53

1ST IF AMP

BLK

RI3 50K
iivvV0-41

RI5 150

E -.9V
C -8.8V
B -.95V

C13 50 M

NOTES:

CAPACITORS: DECIMAL VALUES IN MF.
ALL OTHERS IN MMF UNLESS OTHERWISE
SPECIFIED.

VOLTAGES - MEASURED FROM POINT INDICATED
TO GROUND WITH A VIM +10%. NO SIGNAL IN.

YEL

ON SCHEMATIC.

LOCATED ON CONDUCTION SIDE OF BOARD.
grge SEE REPLACEMENT PARTS LIST.

E2

EARPHONE

JACK

PRINTED CIRCUIT BOARD WIRING DIAGRAM

3 5

4

T1, T2 & T3 CONN
on, VIEW)

V3

2S-53
2ND IF AMP

MI MI tor

TRANSISTORVIDO CONN
MEAD

SCHEMAT IC DIAGRAM

V4

2S-54
DRIVER

V2

2S-53
1ST IF AMP

VS

2S-56
PWR AMP

-.23V
B -.37V
C 8.8V

E .76V
B -.9V
C -8.8V

ON -OFF SWITCH
(ON VOL

®
CONTI+1111110j

E2

EARPHONE

JACK



R6

Ti

CHASSIS
MTG

SCREW

V2

R4

T2

C7

C9

V3

R9

R7

R8

T3

L2 LI Cl V1 C2 RI R2 C12 C14 R11 E2

C11

C3

R13

R12

R14

V4

CHASSIS
MTG

SCREW

CI5

4

R15

R18

V6

V5

R16

T5

C16

R17

R19

R3

BATTERY

PARTS LOCATION

MOTOROLA RADIO PAGE 26-17

11110m1M}i,

:::12!1.1)1
4)

1ST IF 0455 KC
1P1- ......;;;;T,

4; 4 ti94-
G

2ND IF
O.

455 KC
Ora.

411 Atf OSC CORE

532 KC
3RD IF
455 KC

ALIGNMENT POINTS LOCATION

ALIGNMENT
Conner an output meter across the speaker. Set volume to maximum. Attenuate signa generator output so as not to exceed .68V
on output meter at all times to prevent overloading and AGC action. Alignment should be performed with the chassis in the cabinet.

STEP GENERATOR CONNECTION
GEN.FREQ.

(400 cycle mod) GANG SETTING ADJUST REMARKS

IF ALIGNMENT
1. Radiation loope

RF ALIGNMENT

455 Kc Fully opened
(1620 Kr)

1, 2 & 3 Adjust for maximum.

NOTE: Before performing RF alignment, checkosc tuning range: with gang fully opened set shouldtune to 1620Kc _15 Kc;
with gang fully closed 5321.5 Kr. If osc does not cover this range, perform steps A, B & C at this point -- other-
wise skip over them and go on to step 2.

A. Radiation loop* 532 Kc Fully closed 75* Adjust for maximum.
(532 Kr)

1620 Kc Fully opened 4 Adjust for maximum.
(1620 Kc)

C. Repeat steps A and B until osc covers required range; step B should be last adjustment.

Radiation loop* 1620 Kc Fully opened
(1620 Kc)

4 Adjust for maximum.

3. 1400 Kc Tune for max 5 Adjust for maximum.

4. 600 Kc 6 Adjust for max (adj is made by sliding
antenna winding along the ferrite core
until maximum output is obtained).

5. Repeat steps 3 &4 until no further increase; step 3 should be last adjustment, then cement antenna winding to core with wax.
*Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver antenna. Keep radiation loop

at least 12" from receiver antenna.
**In some sets, this adjustment is performed from the bottom of the chassis.

ANT CORE

600 KC

ANT TRIM
1400 KC

OSC TRIM
1620 KC
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RADIO PAGE 26-22 MOTOROLA

2ND IF 1ST IF ANT TRIM OSC TRIM OSC CORE

455 KC 455 KC 1400 KC 1620 KC 532 KC

TOP BOT

C7 4 C4 R4 C5 SPEAKER

LEADS

AC-DC
I NTER LOC

PLU

AC -DC

INTERLOCK

PLUG

NOTES:
CAPACITORS - Decimal values in
MF, all others in MMF unless
otherwise specified.

PLATED PANEL WIRING LEGEND

13+ r. AVC sOFIIAMENT

LOOPANI

TO YU.
00111T V34

10.1.

C21 SO

`-;

CI

3V4 1DN5 1U4

R5 R7 E3 C6 PWR AMP T3 DET-AVC-AF T2 IF AMP T1 RI

"A" BATTERY
CONNECTOR

"B" BATTERY
CONNECTOR

ALIGNMENT ADJUSTMENTS & PARTS LOCATIONS

3V4

PWR AMP

B BATTERY
CONNECTOR

12 CONN
Olaf VIVO

IRS
CONK

2

'A' BATTERY

'A' BATTERY CONNECTIONS

CONNECTOR IN SOME SETS

f I GOWNIL. fir.

3

11

ir -I,

T2 CONN

1114

IF MAP

I Fgl7-1
"

1 5

R2 ICOK

NOTES:
CAPACITORS - Decimal values In MF, all others In AM

unless otherwise Indicated.
VOLTAGES - Measured from point indicated to II -St) with
a VIM. No signal input +10S. Where two readings
are shown, upper value Is for Battery operation and lower
value ler NC aye/alien.

INN!. VOLTAGE ON AC OPERATION - 120V AG.
TUNING RANGE - 5Y2 KC 10 162011C.

IF- 454 KC.
MATED PANEL WIRING LEGEND

AC F UMW,

KM

1DN5 12

DET-AVC-AF AMP

TOP PLATING

PLATED PANEL WIRING

_12_

arm A 72

I LI

El CONN
cor rxr 

7

lb

u
IONS

00-AVC-AF AMP

C2

R3

1R5

CONV

LI
LOOP ANT

TUNING CAPACITOR FRAME R2 100K

1U4 TI 1R5

IF AMP CONVERTER

BOTTOM PLATING

El

T3 CONN
.05 tvav/

15.14

R41 I

1M I 4
vat I

10

Ir

%! 1B

50.--1

32

B

3114

PWR AMP

1 a. 2 n au 3

II

5 9

liAto co Ect Go lo,
BO DO FO HO I

E3 CONN
out 51w

CM 45 0

"1

SCHEMATIC DIAGRAM

900

`I

o VIII

ON -OFF SW

R.5 IK
MY

AG OCBATT

CSC

30001

oc

.0 127150,...+4

C50 °

33

1200 AC DC
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RADIO PAGE 26 - 24 MOTOROLA

LI 150

S

RF AMP

CI

2m
3

BICEt O

IRS

CONV

929

yy 41

IT

27 42

IT

3T

27

.1- t t -1
rd I

L
IB

\109
-L aL sat

TT..°3
118 osc

COIL

L_

.01

BB 18

71 tt CONN
tom vtoo3

104
IF NAP

909

r

J

8,3

- -2-

601.1INE

4

48

38

58 6B 'B ,

1B 128 DB

62 -am

IONS

DET-AVC-AF

811 AT

91

116 101

AT 4

IT

2 3T tar

1.0
21

111 121 IT

ER -TOP 21211

E2

031

41 'o.

11T

91

3.30
MA2

p 38

fZ

304
PAR AMP

2

28

la
228 10E1 -150

NOTES:
CAPACITORS - Decimal values in MF, all others in MMF Unless

othendSe Specified.

VOLTAGES - Measured from point indicated to ground With a
VTVM+105. No signal input Where two voltages are show..
upper value is for battery coeration and bottom value for AC

thwration.

INPUT VOLTAGE ON AC OPERATION - IITV AC.

TUNING RANGE - 535 KC b 1620 KC.

IF. - 455 KC.

`7 s GROUND TO CABINET.

B -

PLATED PANEL WIRING LEGEND

.. B-1
_EA AVC

ILAMENT

I Am Co Em G. to I

I DO DO FO HO

ES eta sirs

C5A I at.1-

1.,0171'4rLjeg911321.
IMPTIPG MUM

SCHEMATIC DIAGRAM

ALIGNMENT

ON -OFF SW -

R3R3 820

ES

AC -DC -w-A- BATT

MEM

z

tsj, E6

+ 0 css

oar

R5 153

19100 02062904,2

61.

Use an isolation transformer between the power line and the receiver. If not available, connect low side of generator to B -
through a . I mf capacitor. Connect a low range output meter acro s the speaker voice coil and set volume control to maxi-
mum. Attenuate generator output to maintain .4 volts on output meter to prevent overloading the receiver. Use an insulated
3/32" hex alignment tool for RF core (9) adjustment, and a fibre screwdriver for all other adjustments except as noted **.

STEP
GENERATOR
CONNECTION

1

GENERATOR
FREQUENCY
(400 cycle mod)

GANG
SETTING ADJUST REMARKS

17 ALIGNMENT
1. 1R5 grid (pin 6 of

IRS, 12B on mod-
ule E -I) thru . I
mf & B-.

455 Kc Fully opened 1, 2, 3 & 4 Adjust for maximum.

RF ALIGNMENT
2. ft 1620 Kc Fully opened 5 Adjust for maximum.

3.

4.

IT4 grid (pin 6)
thru . 1 mf & B-,

Radiation loop*

1400 Kc

1400 Kc

Tune for max

Tune for max

6

7

Adjust for maximum.

With radio installed in cabinet, adjust
for maximum.

NOTE: Do not perform the lot owing steps unless the antenna, RF or oscillator cores have been tampered with or associated

5.

6.

components have been replaced.

1R5 grid (pin 6 of 1620 Kc
IRS, 1ZB on mod-
ule E -I) thru .1
mf & B-.

It

7. Repeat steps 5 and 6 until

8.

9.

IT4 grid (pin 6)
thru . I mf & B-.

It

Fully opened

535 Kc Fully closed

scillator covers required range; ste

1400 Kc Tune for max

600 Kc Tune for max

5

8

Adjust for maximum.

Adjust for maximum.

5 should be last adjustment.

6 Adjust for maximum.

9

10. Repeat steps 8 and 9 until no further increase; step 8 should be last adjustment.

12.

Radiation loop*

Radiation loop*

1400 Kc

600 Kc

Tune for max

Tune for max

13. Repeat steps 11 & 12 until no further increase; step 11

*Connect generator output across 5" diameter, 5- urn loop
least 2" from receiver antenna.

**Two kinds of antenna core adjusting slugs are used in the
colo dot next to the core adjusting hole require a 5/64"
lilac color dot require a thin fibre screwdriver.

7

10**

Adjust for maximum.

With radio installed in cabinet, adjust
for maximum.

With radio installed in cabinet, adjust
for maximum. A*

should be last adjustment.

and couple inductively to receiver loop. Keep radiation loop at

antenna handles. Handles that have green, white, yellow or no
hex alignment tool for adjustment; handles that have a red or

[ARNOW JACK

111+ AC -0C



MOTOROLA RADIO PAGE 26-25

'8' ATTER Y

CONNECTO

'A' BATTERY

CONNECTOR

VOL CONT

MTG BRKT

4,,,?4 BOTTOM PLATING
TOP PLATING

RI 1M
/NM

ON -0 F1SW

U U

LINE CORD

BRACKET

RI

TUNING C A PAC ITOR FRAM

C

1.Ye??1/13L9LAP

TI

EZ & IONS WIRING

NOTES:
CAPACITORS - Decimal values In

MF, all others In MMF unless
otherwise specified.

PLATED PANEL WIRING LEGEND

 . D+ r. A VC a FILAMENT

,;7. GROUND TO CABINET

 GROUND TO CABINET thru
volume control mounting bushing.

2ND IF 1ST IF

455 KC 455 KC

BOT TOP BOT

"A" BATTERY
CONNECTOR

3.2 OHM

J

T2 IF AMP

ESQ vrafill 0'0

.1" I °?
0 01 - MI/ 0 0

O 0
0

10U0

0

NOTES:
B INDICATES CONNECTION TC BOTTOM OF MODULE;
T INDICATES CONNECTION TO TOP OF MODULE.

PLATED PANEL WIRING

0

LI

LOOP t
AD?

COP'

REP

RF CORE RF TR IM OSC TR IM ANT TRIM

600 KC 1400 KC 1620 KC 1400 KC

TOP

R4 C2 L2 C8 R7

RA 2.21,3

61'4 1-2F6YF

4

3

10I3 9B a8

8

68

18 5B

28 1

105 WIRING

NOTES:

B INDICATES CONNECTION TO BOTTOM OF MODULE;

T INDICATES CONNECTION TO TOP OF MODULE.

ANT CORE OSC CORE

600 KC 535 KC

koettri-

E2 3V4 1DN5 1U4 114 1R5 LINE CORD

PWR AMP T2 DET-AVC-AF T1 IF AMP C4 Cl RF AMP CONV BRACKET

1*,-4-arrt"; R5

CF'"C.1

C7 R6

El

"B" BATTERY
CONNECTOR

ALIGNMENT ADJUSTMENTS 4 PARTS LOCATIONS
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LI

LOOP ANT

C91 150

3

oor5

12 CONS
lPIN VIEV,

IRS

CONY

21

0

o

1-1 /
1.4

5

11 IS) 12 CO N

TL

41- 11

RI 1COK

5

L2

_L F.. k-3;

4

OSC -0

1.01

e

2

104
IF AMP

!I1s

.41 Mi /0 /I El Ol

40 0 Al 4'

III 91 ir

VII 106 101

III 120 118

I .110I VII
IONS

DETAVCAf

06' 01

111

VOL 1Wt

I( ,002

38

120

111 121 II
11 - r,a)  .

31. f..13161

SI ITS

) 41

.017

J3

1 IM

T

' I

-1

304
PWR AMP

06

E I

NOTES'
CAPACITORS  Decimal values in MF, all others in

MIME unless otherwise specified.
VOLTAGES  Measured from point indicated to

ground with a VTVIA No signal input.
10% tolerance. Where Ice voltage readings are shown,
upper .luc is for lately operation and bottom value
for AC operation.

INPUT VOLTAGE ON AC OPERATION -120VAC.
TUNING RANGE -532 KC to 1620 KC.
IF - 455 KC.

1-_8- = Ground to cabinet

* Ground to cabinet thru volume control mounting
bushing.

r
1M IN ).)

116 108
06J

15

10

Ao CO Eo Go 10

I BO DO 70 DO

E3

PLAYED PANEL WIRING LEGEND

1.13
out
FILAMENT

SCHEMATIC DIAGRAM

ALIGNMENT

90V

-111111

ON -OFF SW
0

65 820
AM/

1-1120

E3

AC -DC --- EIATI

43

+ to" C.I1A1 150

10001;

°
01 070440431- I

NOTE: When aligning this receiver, it will be necessary to connect a jumper from the volume control mounting bracket to
the speaker frame; this is necessary to complete the speaker circuit. Use an isolation transformer between the power line
and radio; if not available, connect low side of signal generator to B- through a .1 mf capacitor. Connect an output meter
across the speaker voice coil. Set volume control to maximum. Attenuate generator output to maintain .4 volts on output
meter to prevent overloading the receiver. Use an insulated 3/32" hex alignment tool for osc core adjustment and a fibre
screwdriver for all other adjustments, except as noted 5*.

ST EP
GENERATOR
CONNECTION

GENERATOR
FREQUENCY
(400 cycle mod) GANG SETTING ADJUST REMARKS

IF ALIGNMENT
I.

RF ALIGNMENT
2.

3.

Cony grid (pin 6)
thru . I mf & H-

Cony grid (pin 6)
thru . I mf & 13-

Radiation loop*

455 Kc

1620 Kc

1400 Kc

Fully open

Fully open

Tune for max-
imum

1, 2, & 3

4

5

Adjust for maximum.

Adjust for maximum.

With radio installed in cab-
inet, adjust for maximum.

.

4.4.

5.

been
Do not perform step 4, 5 & 6 unless the oscillator core has been tamperedwithor associatedcomponentshave
replaced.

Cony grid (pin 6)
thru 1. mf & B -

It

1620 Kc

532 Kc

6. Repeat steps 4 & 5 until no further increase;

7. Radiation loop* 1400 Kc

Fully open 4

Fully closed 6

top 4 should be last adjustment.

Tune for max-
imum

5

Adjust for maximum.

Adjust for maximum.

With radio installed in cab-
inet, adjust for maximum.

8. Radiation loop* 600 Kc Tune for max- 7** With radio installed in cab -
imam Met, adjust for maximum. **

9. Repeat steps 7 & 8 until no further increase; step 7 (trimmer 5) should be last adjustment.

*Connect generator output across 5" diameter, 5 turn loop and couple inductively to receiver loop. Keep radiation loop at
least 2" from receiver an enna.

**Two kinds of antenna core adjusting slugs are used in the antenna handles. Handles that have green, white, yellow or no
color dot next to the core adjusting uole require a 5/64" hex alignment tool for adjustment; handles that have a red or lilac
color dot require a thin fibre screwdriver.

12

T3

,env. VIVO

(3
)1°. ';`c



RADIO PAGE 26 - 28 MOTOROLA

.ST7i2 R4

LINE CORD BRACKET
& CONNECTOR

T2

-4-- r

,441,so /as -re (01)/ --ii7+-4)*0*i
/NO IONS

-0-71.:10

eat, 1,40 1 I

3.4 P

'8' BATTERY
CONNECTOR

+YEL
'A' BATTERY
CONNECTOR

NOTES:

CAPACITORS- Decimal values In
MF, all others in MMF unless
oth er *Ise specified.

PLATED PANEL WIRING LEGEND

B+ r . A VC at, FILAMENT

'Kt,. GROUND TO CABINET

 . GROUND TO CAB I NE1 thr u
volume control mounting bushing

El & 1DN5 WIRING

NOTES

B INDICATES CONNECTION TO BOTTOM OF MODULE;
T INDICATES CONNECT ION TO TOP OF MODULE.

PLATED PANEL IF IR INC

4TK

T t

TOP PLATINGPLATING

BOT PLATING

4

LI

LOOP ADJ COIL.

1DN5 2ND IF 1ST IF ANT TRIM OSC TRIM OSC CORE ANT CORE
DET-AVC-AF 455 KC 455 KC 1400 KC 1620 KC 532 KC 600 KC

TOP BOT

SPEAKER T3 C5 R4 RI L2
LEAD\

"A" BATTERY "B" BATTERY
CONNECTOR CONNECTOR

AL I GNIODIT a. JUSTYINTS k PARTS LOCATIONS

LINE CORD

BRACKET &

CONNECTOR

1R5

CONV

C8

R7

Fi
O
ti
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MOTOROLA
Zenevi.ce.., AA aysdiA4AL

SUPPLEMENT TO 3H24, 3H25 SERIES SERVICE MANUAL PART NO. 6SP64046L

GENERAL INFORMAT ION

r opt( 1 0 Intla ,

plet:el party Uot salarat ,

.10(45-21110-3 sotto* Hi t It144(4teg *Isl. 0' r =.I ,t:.
latoramoUon. obasitio pboloo, ootsonossuc (tioorom,

rotor to )tl24. MIAS {Veit& Sorwiro Maaual(Motorolo Port.
Plumber 6lP640461).

TYPE -Portablo (31124-3. )1124-4) gad Mbla
3112S-1) Ill -Pi parmogropim oontatotno tor' -opted
automatic rocord cboagorts (aired for atoroophomie

oporarlon) sod mul1440 oProArf orttomo. A vlattt
rarmool oloroo output jack is providortoo thy roar
of tho cabinot tor coopoottoo to (Oa apptaprtmo
Motorola Storm) Coowortsion or tU(.39
(logo STCRCO votworastom). 'Moo. model* dolor
trans oath Oho' in Um typo of reword thong*, used
snot lo cabin*. doolgo. A4o4al sorts. to.
clod.. o istoroopboolc cortrirloyi oU mhos modolo
1061046 01100/401#101 cartridge*,

CHASSIS' - C2.4400 113-711 Ottl.r. gram
.11% Ibst tho ignpvdanc. at Um, pal (
s 4;60046r y hot boor. ctotogod 10 I ohms sod the
,oluo of R-1 it 120,000 ohm*. Tor octstroaUs
titetirtit0 at ago 115-60I b tt5-402., retort 10

4., ',rico 0411.40160 P6.#1 Ho. MIP64046}.

STEREO CONVERSION -Thom rood4rla may hth gonenrim4
to atorroptionig upgartiom by the n4444104 01 M0104'0141 3ier 4*
Canes' ratan Kit, 11K.11 or IS 14 , 0411001 1.2o sec-
ond ampltrinr, co,.-trtt and npeahaorp, rod

HOME 1<AIII0
SUPPUMENI NO, 1

MOUE/ CHASSIS
'01748-3 It': 11 f
FIZ4S -3
3H248--4 NS -61JI
3H/4S -4 85-601
',O2511-7 H1-602
itl75M H5-602
38C/58 1 If 5 -602
3L25M i HS -602

' ) 040 0.1
....:40rot4dt tor 001 nt 049/4010000

t(-1,14911 0-400,14 4 (AU at a g =.. 40444 401,
(hot. {41.41444 haat. tar* Wee 4,rtn 1444e a .4, e te" for
aaac 4.2.aka atra4,,,ak.a. 44240 ).

ief'

Ottr+ - I eke*tee 1.1.1:-
'

t .0 V1417P1
(Motarat.

n94610426 604 4)eso4 et et -,0 r,Assmb

stegee
K. Ws.

r **cot,/ Clorogor Sons.. 1416
11,91,14 moat, Oslotarala Port Is.., 11P4 t41 ),
3. 119400040 *44 4114,44 1434) tor ty.,rt-  lo'
004 oporottoo,

sroot,a,,, y mettC, P 44 44 41 ("11,4.4# 0197/9446 Mao-
ooJo (Adotwrois, ),) 4411,09910 load
b1PIO440 IS ter tharopor "fora-
rtoo.

SUPPLEMENTARY REPLACEMENT PARTS LIST
40700: Vaea ord.rtap ports, sp.aPttp art -Prat staseet ct est tn , tt.

Ktectretato Pa,in sh,stratteat rat tag are amt
(tatted 14 [41.4 :14.44{,a4 hitratati titre bee, playstra. tor
cIrchtts thr r>tr Oklitiitatelt CAP 4144 to /04 , tee -...Is parts ropiea.saatrata

Rat. Par
00. lumber

113-713 11.0{-7111C01 eccmc

C-1 80 121002
C-2
C-3 21112 LAU
C-4 61121770
C-5 2 11 121838
C-6 8112 1906
C-7 232634990

1 -1 501442000
1-2 50{64213-4
h-3 30(643154
0-4 500134473
1-5 300636446
1-8 5019038446
c-7 acauslos

gmagrtni tom

Crpaal tor, paper 1.81 .00 a/ 4001
Capac 1 tor ref d.0sci 100 Ott SOX
Cagan I rag, ear 41.011 .002 6d *000
Capacitor, paper tub( .02 at 4001
Capat liar, CW4 4004) .602 tat 6004
Cavanlini ,,spar tab) .01 at 4400c.p. = t ratit 40.44,4004/320,

9p.aker :4

Sc,t,-
Sphtt.
Spa -

Spe..
Holt

Rev:store - Note: Alt , =1,r
a/slat: aIa4444 I -

I- 61122322 220 ,,,,, 101 .

0-2 188838 447 Coat rut, so lust,
0-3 61123445 1100 WS 11."4

-4 61 122332 330,000 1177
R-5 81 121298 47,000
3-7 180638447 Control, bet
9.-A 184836447 COit rot, tree
0-9 61119933 10,000 MI 1 .4
0-10 61 121847 4700 107 1, .74
R-11 8E121279 470,000 WA t .4
R-12 6E121279 470,004) 101 L. 21
0-13 61 488037 330 101 29

1st. P.,
No. lusher

010 ICC 132244, 3124-4
nsl rt (31244, 14124.4 8.01 ..±i

WC 03324-3, 2224.4 2.0119.
,-10 90 (2122-3, 31122.2 24014.1)
,(1 VC (3402-4, 2022.4 *mgt..)
., re (31244 t.r.Pro*)

*1141) 109

.ammimtott mondom %goo
1 tia4.

DelahrIptloo

-S

558642076 Randle ( 1 144)
150839400 Stage, loft hand
551638402 Slugs, right 0044
91638954 Jack, eat spkr (1.1 lochnnt A 4400144r)
360638435 Knob, control
302633247 Lisa Cord A Plug
2E636607 Lockout text spkr Jack)
131638557 0414311150, 11-011
2117005 Nut, hex: 96-32 (spkr gets)
20838896 Nut. speed: overlap ntg
21838497 Nut, speed (smda1110. eta)
21631277 sot, speed (pilot light rod 44%0
130639 118 Oyer ts7, gri 11., aluminum
281635391 Plug, linauorn
28E039662 Plug, photo
80642235 ReceptAc le, photo
421639820 at (Alter, 418211 aplodle

453129109 Rivet, catch ntg
056129108 givet, chassis 0009000 brtt ntg

59129111 Rivet, d0.11e 415
458129107 Rivet, recept atg

59129110 Rivet, stud Ott
471638508 Rod, pilot light
316341.57 Scree, machine: 00-32 (140. tag)
331282.13 Scree, tapping: 04 tt 3/4 (chasals 501,14 stg -

top)
391271168 Scree, tripping; 06 x 3/8 (chassis phleld 4

spindle rat ;lag)
35129103 Scree, tapping: #8 x 1/2 (blotto rat)
39127947 Scree, tapping: #8 x 7/8; brass (motor...

Ott - rear)
39127941 Scree, wood: 08 x 1; brass (notorhoard block

Ott)
38127848 5504., wood, 08 X 1-1/41 bream( (motor...nth - top cont.)
4106396-49 Spring, hinge rot

'460642121 Stud, catch Latch
41634887 Washer, countersunk (changer board ntg)
41839648 Washer, cup (111110, rot)
41636808 Washer (eat spkr jack)
40639852 tether, flat (hinge)
41839102 Washer (pilot light rod)

440641597 {globes, rubber

.1,054 IAA,

1:( IA VI4 4.13,-.

I t

44 ,
94016414
4472144:

111011906
211/3414142
0110101982
04700000
odouram

424

Root. -

See.
#33.3, alt,
8.1.840. taloa(

C2143101 POTS (3404-) tan

SOC.
No.

09643204
11442201
10443014
11242074
11140414 I
1011132444

5734064084011
 88.4421120

431631763

PVil
00604.

Aseornstety tOr 1.*371 0

A40et1601, , 4.00.1 9 .

64049460114.
"est. oe-

Aissonti#49.,
640V.Pr, two./
Omoomg, <ippon

00,150
0wtlt., main

0,...441144

41

I now Tt
tta 1,

4864.1964 ..AK1 I, 4 020.4 0,41

CAII INV PARTS el= -4 haltigh,
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U

LINE CORD BRACKET
& CONNECTOR

VOL CONE

h' 1rG K

R4 1M

ON -OFF S

--4-

'B' BATTERY 'A' BATTERY

CONNECTOR CONNECTOR

NOTES:

CAPACITORS - Decimal values In
MF, all others in MMF unless
otherwise specified.

PLATED PANEL WIRING LEGEND

r. AVC FILAMENT

..c1.7. GROUND TO CABINET

*= GROUND TO CABINET thru
volume control mounting bushing

C5 R4

TUNING CAPACITOR FRAME

88 18
60

WB
-

IONS '7"' 5B

II011-A VC AK).
118 AMP 4B

128 (-1- 771

TOP PLATING au. -
LOOP ADJ COIL

_BOT PLATING

10®

NOTES:

B INDICATES CONNECTION TO BOTTOM OF MODULE;
T INDICATES CONNECTION TO TOP OF MODULE.

PLATED PANEL WIRING

RI 100K

5

6 4

7:-.77.77,171

1DN5 2ND IF 1ST IF ANT TRIM OSC TRIM OSC CORE ANT CORE
DET-AVC-AF 455 KC 455 KC 1400 KC 1620 KC 532 KC 600 KC

TOP BOT

3V4 1U4

PWR AMP C4 IF AMP T1 R9 R3 C9

AMOTAI=OMIIIPIM511w
"A" BATTERY "B" BATTERY
CONNECTOR CONNECTOR

ALIGNMENT n. ,SUSTNENTS & PARTS LOCATIONS

LINE CORD

BRACKET &
CONNECTOR

RI L2

1R5

CONV

C8

R7
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12333 West Olympic Blvd.
Los Angeles 64 SERVICE MANUAL

MODEL 6RT2 PERSONAL TRANSISTOR RADIO

Model 6RT2 (plastic)

DESCRIPTION:
Model 6RT2 is an all transistor, battery powered,

superheterodyne radio receiver, with either a plastic
or leather case. The antenna is a ferroloop mounted
on the chassis. There are two controls, the tuning
knob, and the volume control with on -off switch. Six
semi -conductors are used: five transistors and one
diode.

An earphone jack is provided; the earphone should
be of low impedance (about 15 ohms) such as Packard -
Bell earphone asembly EP -1 (part number 10615).

SPECIFICATIONS:
DIMENSIONS:

31/8"h by 61/2" w by 13/4"dp
WEIGHT:

11/8 lb
BATTERY DATA:

One nine -volt battery is required. The following
single batteries may be used: RCA VS305, Mallory
1602, Eveready 246, Burgess 2N6.

Six Penlite cells of 11/2 volts each may be used.
These are placed in an adapter furnished with the
receiver. Directions for installation are on inside of
receiver case.

Approximate battery life: Single cell, 100 hrs, Pen -

I ite cells, 60 hrs.

POWER OUTPUT:
Undistorted: 70 milliwatts
Maximum: 115 milliwatts

TUNING FREQUENCY RANGE:
535 to 1620 kc

Manual BC -64
Dec. 20, 1958

SPEAKER:
Permanent magnet dynamic, cone diameter 23/4

in., impedance 12 ohms at 1000 cycles, magnet 0.68
oz Alnico V.

DC RESISTANCE MEASUREMENTS:
1st I -F Coil:

Primary, 4.0 ohms
Secondary, 1.0 ohms

2nd I -F Coil:
Pritmmary, 3.8 ohms total, 2.2 ohms tap (tm 3 to

5)
Secondary, 1.6 ohms

Oscillator Coil:
Primary, 0.8 ohms
Secondary, 6.3 ohms

Ferroloop antenna:
Primary, 1.4 ohms
Secondary, 0.1 ohms

ALIGNMENT:
Alignment is accomplished by following the steps

listed below. Connect output meter to speaker voice
coil. Connect test oscillator across antenna section of
variable capacitor (C-1) for step one. Ground lead of
generator goes to chassis. For other steps, couple
generator loosely to ferroloop with three or four turns
of wire.

Each adjustment should be made using a minimum
input signal.

EARPHONE
JACK

C-7

Adjustments, Model 6RT2

Leave speaker in place; adjust
L-2, L-3, & L-4 from rear.
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REPLACEMENT PARTS LIST

Reference Service
Symbol Description Part

-3Cl Condenseer, tuning gang ..................................._..........31-2788-3
C2 Condenser, converter base by-pass,

.01 mfd, disk
C3 Condenser, osc. coupling, .01 mfd, disk

301272-2C4 Condenser, IF base to emitter, .025 mfd, disk3012
C5 Condenser, electrolytic, AVC by-pass,

25 mfd, 6 volt , ,30-2599-36
C6 Condenser, 2nd detector base to emitter,

.01 mfd, disk .30-1272-2
C7 Condenser, 2nd detector by-pass,

.025 mfd, disk -.30-1272-4
C8 Condenser, electrolytic, supply filter,

25 mfd, 6 volt .30-2599-36
C9 Condenser, otuput filter, .02 mfd, disk ........30-1272-11
JI Jack, private listening .. ....42-1975-4
LAI Antenna, magnecore ..76-10982
LS1 Speaker . .36-1684-1
R1 Resistor, converter base bias, 22,000 ohms .66-3228340
R2 Resistor, converter base bias, 3300 ohms ......66-2338340
R3 Resistor, converter emitter, 680 ohms 66-1688140
R4 Resistor, IF base bias, 22,000 ohms .................66-3228540
R5 Resistor, IF base bias, 2200 ohms .....................66-2228340
R6 Resistor, IF emitter, 220 ohms ...66-1228340
R7 Resistor, AVC delay, 100 ohms 66-1108340
R8 Resistor, 2nd det. base bias, 39,000 ohms. 66-3398340
R9 Resistor, 2nd det. base bias, 1800 ohms ......66-2188340
RIO Resistor, 2nd det. IF filter, 33 ohms ....._.._._-66-0338340
R11 Volume Control, 30,000 ohms, with switch -33-5583-10
R12 Resistor, output base, 1800 ohms _66-2188340

CONVERTER
T 1504

4.6V

OV

IF = 455 KC
1-

1 [

21

22K 2.2K

31
PHONE JACK
(FRONT VIEW)

Figure 3.

IF AMP.
11460

OV

l% 4"I .9541 _._j V

Reference
Symbol Description

Service
Port No.

R13 Resistor, output emitter, 100 ohms . 66-1108340
R14 Resistor, output base, 1800 ohms ....66-2188340
R15 Resistor, output emitter, 100 ohms ..................66-1108340
RI6 Resistor, supply filter, 100 ohms ...........................66-1108340

Part of R11
.32-4669-6
32-8911-1

34-6000-19
34-6000-23
34-6000-35

output 34-6013
..32-4775-4

Si Switch, on-off
Ti Transformer, oscillator .

T2 Transformer, audio driver
T1460 Transistor, IF amp.
T1504 Transistor, converter
11618 Transistor, 2nd Detector .

11624 Transistor, matched pair, audio
Z1 Transformer, 1st IF
Z2 Transformer, 2nd IF

Printed Panel
32.4775-5

.54-6968

CABINET PARTS
Service

Description Part No.
Cabinet _54-6956
Cabinet front, aqua .54-6955
Cabinet front, terra cotta -54-6955-1
Door, battery compartment .. -54-6957
Contact, battery, 2 used . 28-12770
Contact spring, battery , _28-12771
Knob, tuning ......54-6959
Knob, volume .54-6958
Private listening unit 326-8006

2ND GET.
TI618 *

I.5 V

39
4 R8

.01

1106

I.61
R9

RIO
33 *

NOTES:
ALL RESISTORS I/2W, 10%, CARBON.
VOLTAGES MEASURED TO GROUND WITH

A 20,000 .0./ VOLT METER UNDER
NO SIGNAL CONDITION.

COIL RESISTANCES READ WITH COIL
IN CIRCUIT.

* FIRST PRODUCTION -
AUb10 OUT. WAS T1009 RED DOT
2ND DET. WAS TI460 RED DOT.
RUN 50-R11, VOL. CONT., WAS 100K,

PART tt 33-5583-8.
RUN 51- RII CHANGED TO 30K,

PART It 33-5583-8-10.
RUN 52-R11, 30K, 33-5583-10.

VOL.
CONT.

T2

AUDIO OUTPUT
(MATCHED PAIR)

R12 TI624 *
1800
W.

R13
100

100
R15

RIE
1001. Ns.%

L

7

I 1

I-

1 2

BV X C9

SI

2

.2V 5 4

L2

I
CL t-PRI. FIN. . ST

SEC. FIN.
PRI. ST.

LAI, ANTENNA TERMINALS

Schematic Diagram of Philco Transistor Portable Model T-50

SERVICE NOTES
When signal tracing, inject signal at transistor collector and

limit input to keep signal across speaker below 1.0 volts.
Normally, the transistor should be the last item suspected.

LSI
(lem
V.C. IMP
10011

20

PHONE
JACK

.1. 5.2V

4 TYPE P640
MERCURY CELLS.

1.3 V/CELL.

PANEL LEAD CONNECTIONS
Black lead from negative battery contact to s, itch lug #".
Bare wire from switch lug #6 to ground tab of volume control
and to frame of gang.
Red lead from positive battery contact to switch lug#4.
Red lead from switch lug #5 to L2.
Yellow lead from voltage supply center -tap to J1, lug #1.
Orange lead from J1, lug #1, to speaker.
Orange lead from Jt, lug #3, to speaker.
Brown lead from J1, lug #2 to panel L3.
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RADIO PAGE 26-8 PH IL CO

REPLACEMENT PARTS LIST -MODEL T-60, CODE 124

Reference
Service

Symbol Description Part No.

Cl Condenser, variable tuning, gang 31-27132-1

C2 Condenser, converter base by-pass, .01 mfd, disc _30.1272.2

C3 Condenser, oscillator coupling, .01 mid, disc 30-1272-2

C4 Condenser, electrolytic, aye filter, 10 mfd 30-2599-8

C5 Condenser, 2nd IF base by-pass, .01 mid, disc 30.1172-2

CG
Condenser. 2nd IF emitter by-pass, .01 mfd, disc _30-12724

C7 Condenser, &doctor filter, .01 mid. disc 304272-2

C8 Condenser, audio coupling .47 mfd 30.1274-3

C9 Condenser, electrolytic, B -1- filter, 150 mid 30-2599-19

JI Jack, private listening 42.1975-4

LAI Antenna. coil, magnecore 7410946.1

LS1 Speaker, 23/4 in. Pm., 15 ohms Impedance 34-1684-6

111
Resistor, converter bias, 3900 ohms 86-2398340

R2 Resistor, converter bias, 1500 ohms 66-2156340

R3 Resistor. converter emitter, 560 ohms 66-1568340

114 Resistor. 2nd LT bias, 3300 ohms 66-2338340

R5 Resistor, 2nd I -F bias, 6800 ohms 66-2689340

116 Resistor, 2nd I -F emitter, 330 ohms 68-1338340

R7 Resistor, detector filter. 470 ohms 64478340

R8 Volume Control, 15,000 ohms with on -of switch 33-5583-7

R9 Resistor, 1st audio base, 330 ohms 66-1336340

RIO Resistor, audio driver base, 150,000 ohms 8-4158340

All Resistor, avc filter. 47,000 ohms 66-3478340

R12 Resistor, avc load, 82,000 ohms 66-3820340

R13 Resistor, audio output No. I base bias, 1000 ohms -664108340

R14 Resistor, audio output No. 1 bias, 100 ohms 684108340

R15 Resistor, audio output No. 2 base bias, 1000 ohms _66-3108340

R18 Resistor, audio output No. 2 bias, 100 ohms 66-1108340

R17 Resistor, feedback, 1200 ohms 664128340

R19 Resistor output load, phone jack, 33 ohm ...... 66-0338340

R19 Resistor, 11-1- filter, 82 ohms 66-0828340

LAI T -1300
4 3

I

L

1 8 V

1.9
V

R2
1500

2

C3
.01 MF

C2
.01-
mF--

A FIN.
(PRI. FIN.) I PRI.

3900
RI

3

CIB

/

xu

Reference
Service

Symbol Description Part No.

SWI Switch, on -o8
Part of R8

TI Transformer, oscillator 32.4669-2

T2 Transformer, audio driver 324885-1

X1 Choke, 1st audio emitter. 400 uh 32-4865.1

ZI Transformer. 1st IF 324775-1

Z2 Transformer, 2nd IF 32-4775-2

Z3 Transformer, 3rd IF 32.4775-3

T1033 Transistor. converter 34.6000-3

TI459 Transistor, let 1-F ampl. 34-6000-18

T1460 Translator. 2nd T -F ampl. 34.600149

T1001 Transistor, audio driver 344001-16

T1008 Translators, audio output. matched pair 34.6009

IN60A Crystal diode, 2nd detector 3441022.3

Printed panel 54-6907

CABINET PARTS
Service

Description
Part No.

Cabinet front kit, ivory and grey 4244008

Insert, cabinet, ivory and grey 54-54514

Knob, tuning, ivory and grey 544911-1

Knob, volume, ivory and grey 54-8912-1

Cabinet front kit. black 424.80041

Insert, cabinet, black 5444514

Knob, tuning, black 54-6911

Knob, volume, black .
64-6912

Handle
Spring, battery contact, short. panel 28-12716-1

Spring. battery contact. long. panel 24127164

Contact, battery center tap 38-12717

Private listening unit......_.........»....___.__......»....»..».»,,_, 3263008

PRINTED -WIRE PANEL REMOVAL

To remove the printed -wire panel assembly for service purposes proceed as
follows:

1. Remove the snap -on back of the cabinet and the batteries.

2. Remove the tri-mount fastener next to the battery clips.

3. Carefully spread the sides of the cabinet to free the panel from each of the
4 slotted cabinet supports.

4. Withdraw the panel assembly by sliding it toward the speaker end of the
cabinet to free the tuning knob.

-2 1ST t: 2ND IF
Z2

I 1-A1459 IT -1460

to
I2V OV I ± 1 OV

I

L 3J 2.4V

,a10,
10/VF

"Mr

"r_.nrJ
Lam_

R5
6800

R4

23 2NDr DET.

.1N604
R7
47C

31240-
I

C7 F

R6 0 MF
33° T.C6

AUDIO
DRIVER
1 -Am_

CO
.47MFL9

RIO

330
R9

VOL.
51( R/3

V

XI
400
.)-(k

3300

2V

RII
4714

:12J

2.4V

T-1005
MATCHED PAIR
AUDIO OUTPUT

C

T2

RI9
82

C

4
L3

R)4
100

RI3
V

Na 1

yn
FEIN

1000

213
6 V

L3

RI7
1200

GREEN

LSI
15:1

&
100

RI6

FIN.EC START

LAI
LIB

tPRI. ST.)
;SEC. FIN)

Uc
(SEC. sr.)

BASE
2

ECTOR

MARKING DOT YELLO
LINE OR KEY

3
EMITTER (DOT. VIEW)

SYMBOL BASING
TRANSISTOR

ORANGE

ORANGE
(BAT.)

IOLET

WHITE

VOL. CONT. er ON -OFF SW.
(REAR VIEW)

BLUE

1.150 MF
C9

GREEN

YELLOW

PHONE JACK,
JI

(REAR VIEW)

Figure 3 - Schematic Diagram of Philso Transistor Portable Model 1-60, Code 124

TRANSISTOR OPTIONS

As shown on the schematic, the converter stage uses one of two transistors as orig-

inal equipment. These options are to facilitate production schedules.

For replacement purposes only one type is indicated in the parts list for this stage.
This type should be ordered regardless of the original used.

+15V
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RADIO PAGE 26-10 PHILCO

Rem.
Symbol

Cl
C2

C3

C4

C5

C6

C7

C8

C9

LAI
LS1

RI
R2
R3
R4
R5
R6
R7

R8

REPLACEMENT PARTS LIST - MODEL T-65

Sinks
Douriptlob Pall No.

Condenser, tuning gang 31.2783-12

Condenser, converter base by-pass,
.01 mfd, disk 30.1272.2

Condenser, osc. coupling, .008 mfd,
disk 30.1262-1

Condenser, electrolytic, AVC by-pass,
10 mfd, 3V 30.2588-1

Condenser, 2nd 1-F base bypass,
.01 mfd, disk 30.1272-2

Condenser, 2nd I -F emitter by-pass,
.02 mfd, disk 30-1272.3

Condenser, 2nd detector I -F by-pass,
.02 mfd, disk 30-1272-3

Condenser, audio coupling, .47 mfd,
disk 30.1274-3

Condenser, electrolytic, supply filter,
100 mfd, 3V 30.2588-2

Antenna, magnecore 32-4668-9

Speaker, 31/2 -inch, 9 ohm V.C. 36-1652-1

Resistor, converter bias, 3900 ohms -66-2398340
Resistor, converter bias, 1500'ohms...66-2158340
Resistor, converter emitter, 560 ohms . .66-1568340
Resistor, 2nd I -F bias, 6800 ohms ....66.2688340
Resistor, 2nd I -F bias, 3300 ohms ....66-2338340
Resistor, 2nd I -F emitter, 330 ohms -66-1338340
Resistor, 2nd detector filter,

470 ohms 66-1478340

Resistor, 1st audio bias, 100,000 ohms 66-4108340

5Niono
Symbol °nullifies

Sinks
Putt Re.

R9 Volume control, 15,000 ohms,
with switch

RIO Resistor, AVC filter, 47,000 ohms 6633:5534778544340

RII Resistor, AVC load and diode bias,
82,000 ohms 66.3828340

R12 Resistor, 1st audio emitter, 10 ohms -66.0108240
R13 Resistor, audio output bias,

1000 ohms... 66.2108340

R14 Resistor, audio output bias, 100 ohms. 66-1108340
RIS Resistor, audio feedback, 680 ohms. , 66.1688240

R16 Resistor, Audio output bias,
66-21083401000 of tins

R17 Resist, ,r , audio output bias, 100 ohms . .66-1108340
R18 Resistor, supply filter, 100 ohms 66.1108340

SW I Switch, on -off Part of R.9

T1 Transformer, oscillator 32-4669.2

T2 Transformer. audio interstage 32.8838.2

T-1033 Transistor, ,.,Ruttier 34.6000.3
T-1459 Transistor, 1st I1' 34.6000-18

T-1460 Transistor, 2nd 1-F 34.600049
T-1001 Transistor, 1st audio 34.6001-16

T-1007 Transistor, audio output, matched pair...34-6008
XTAL Crystal diode, type INGO 324-0006-3

Z1 Transformer, 1st 1-F 32-4738.6

Z2 Transformer, 2nd 1-F 32-4738-7

Z3 Transformer, 3rd 1-F 324738-8
Printed Wiring Pancl 44-6375.2

CABINET AND MISCELLANEOUS PARTS

DescriptHn

Service

Part Deccepliee

Starke
Put Ne.

Cabinet and trim, ivory and turquoise 424-8007 Handle, top and bottom shells 425.0045

Cabinet and trim, ivory and gold 424-8007.1 Knob, tuning 54.6292-5

Back, cabinet, turquoise 54-6939-2 Knob, volume 54-6421-1

Back, cabinet, gold 54-6939-3 Screw, back retaining W2509-5FA63

Bearing, "Scan-tenna" mtg. 28-12746 Screw, "Scan-tenna" limit W2537.19FA3

Dial plate 28-12260 Spring, handle 28.12743

Hairpin, handle retaining W2648-1FA3 Spring, battery center contact 28-12250

CIA

LAI

.0
C2

F 3900
RI

CIB

L____

CONVERTER

JTOPT.-1300
T-1033

C3
.008 NIF

C4
10 MF
3V

ov

IF= 455 KC

2ND IF
7-1460 23

168400
R

2.25V

Schematic Diagram of Model T-65

2ND
DET.

MAL
INGO

RT
470 C

.47MF

N '(

3 Re
r

R9

47K
RIO

82K
RII

AUDIO
DRIVER
1-1001

AUDIO OUTPUT
T-1007

MATCHED PAIR

as

RI8
100

^Ae..

+ I. 5V

RIS
680

LSI
911

o ANT. SECTOR
Of WHO

3 2 4
TO AINC1101
Of a1.R25.21

* VOLTAGES READ UNDER NO SIGNAL CONDITIONS WITH A 20,000 PER VOLT METER.

COIL RESISTANCES READ WITH COIL CONNECTED IN THE CIRCUIT.

TO CABS. BASE

TO WO. LUG
Of GAON FRIAC.

CtUfrat

116111.
E

I
TER

BOTTOM VIEll

SERVICE NOTES

When signal tracing, inject signal at transistor collector
and limit input to keep signal across speaker below 0.4 volts.

Normally, the transistors should be the last item suspected.

TRANSISTOR OPTIONS
As shown on the schematic, the first stage may use either

KUM DOT.
1.1E art III

TRANSSTC41

*MK( USWe

of two transistors as original equipment. This option is to
facilitate production.

For replacement purposes only one type is indicated in
the parts list. This type should be ordered regardless of the
original used.
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RADIO PAGE 26-12 PHILCO

CO

Reference
Symbol

Cl
C2

C3

C4

C5

C6

C7

Ce

Cs

C12

Il

LAI
LS1

RI

R2

R3

R4

05

06

R7

Re

R9

RIO

RII
R12

R13

R14

Rl5

R16

R17

CONVERTER

7 - 1033
T- i30 jc

OPT.

L9V T
A LAI i

LII

\ C21

°° T
-4..

\./

OV 2 -.4

LAI

APRI ST

SYMBOL
COLLECTOR

BAS2T 1
3 EMITTER

Cl

REPLACEMENT PARTS LIST-MODEL T-75, CODE 124

Description
Condenser, variable tuning gang
Condonsot, converter base bypass,

.008 old, disk
Condenser. oscillator coupling, .008 mid, diek
Condenser, AVC filter, electrolytic. 10 mid

Condenser, 1st IF emitter bypass, .0011 told, disk
Condenser. 2nd IF base bpi... 008 old. disk
Condenser, detector filter. .02 mid. disk
Condenser. audio coupling. electrolytic. I odd

Condenser. IF filter, .01 mid, dick 4444

Condenser, supply litter, electrolytic, 100 odd

Jack, private listening

Antenna, coil. mug...
Speaker. 8 ohms impedance .... . ...... .

Resistor, convortet bias. G800 ohm,
Resistor. converter bias, 2200 ohms
Resistor. converter emitter, 330 ohm.
Resistor. let IF emitter. 1000 ohms 4444.

Resistor. 1st IF big.. 820 ohms
Resistor, 2nd IF bias. 47.000 ohms ............
Resistor. detector bias, 4700 ohms
Resistor, detector bias, 270 ohms ........... -. - ...... 664278340

600518340

8643311340

66.2471340

Resistor. detector emitter. 82 ohms
Resistor. detector film, 330 ohms
Resistor. AVC filter, 4700 ohms

30 12614

30.1201.1

30-1580 1

30 1262.1

JO 1111.1

30.1236.5

30 25945

30 1336 1

30 1580 2

43 1075 4

31 4800.7

36 1664.4

68 1686340

66 1220340

66 1330340

66 2106340

86 1626340

66 3478340

66.14743.40

Volume control, 2000 ohms with on.o11 switch 33.55631

Resistor. 1st audio bias. 82,000 ohms 66.3020340

Resistor. 1st audio coupling, 330 ohms 66.1330340

Resiolor. output bias. 680 ohms, 5% 66.16118240

Resistor. audio feedback. 680 ohms 66168614C

Resistor. output bias. 56 ohms. 5% 600564240

SEC, ST pm SEC.FIN
RED MN RED

BASING
MARKING DOT,
LINE OR KEY

GOT. VIEW

IF  455 KC

1 ST IF
AMP.

T-1299)
T - i2 3 3 r-OPT. Z2

Ov 16

2 ND IF AMP.
1-1298
T -I232

1-1299
T -I233

m 4A J 2v L .I5V
ti 235V

.008 eti .0066000

BLOCH

R12
VOL. CONT. 8
ON-OFF SW.

(REAR VIEW)

J 1
PHONE JACK

(FRONT VIEW)

Betel. Reforense
Part No. Symbol Description

31.3761 RIB 11.161or, eulpul bkm. 660 ohm,

Ills Reelstar, output bins. 56 ohms.

030 Resistor. nupply filler, 03 ohms

1131 Resistor. output load. 33 ohm.

31 Switch, on all
TI Traneformer. on<tlla for

72 rl0.101M.I. oudlo driver
X1 Choker, Int omit° 400 nh

DI Tranalormet. lot If'

22 Transformer, 2nd
23 Transformer. Std 11.

Printed panel

1.1033 If 0061010, converter and 'end deieeter.

1.1232 Ttrmmiot. 2nd IF ainpliliet
T 1233 Tranointor. lot IF amplther

I 1001 110.14101, audio drives

1.1008 Transistor, audio output, march. Ic,,,

CABINET PARTS

Deecription

Cabinet
Contact and lug aesembly battery. coder
Contact and lug uosembly, hooray end

Grille, cob. front

Insert, right bond
Insert. loft hand
Knob. tuning
Knob, volume

Spring. battery contact, negative

OPT.
Z3

13 N 1041235

.7v

2 ND
DETECTOR

T-1300}
OPT

RIO
330

RII

C8
IMF

NOTES:
ALL RESISTORS I/2W, 0%, CARBON

UNLESS OTHERWISE NOTED.
VOLTAGES MEASURED WITH A 20,000

n_/VOLT METER UNDER NO SIGNAL
CONDITION.

EMITTER VOLTAGE MEASURED TO GROUND.
EMITTER TO BASE VOLTAGE MEASURED WITH

POSITIVE LEAD TO EMITTER -
COIL RESISTANCES READ WITH COIL IN CIRCUIT.

Figure 2-Schematic Diagram of Philco Transistor Portable Model T-75, Code 124

TRANSISTOR OPTIONS

As shown on the schematic, each of the first four stages may use any one of
several transistors as original equipment. These options are to facilitate production
schedules.

For replacement purposes only one type is indicated in the parts list for each
stage. This type should be ordered regardless of the original used.
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REPLACEMENT PARTS LIST - MODEL T-78

Reference Sere.
Symbol Description Pad No.

Cl Condenser, tuning gang 31-2790.4

C2 Condenser, mixer base by-pass, .01 mfd 30-1262

C3 Condenser, oscillating coupling, .01 mfd 30-1262

C4 Condenser, 1st I -F base, .01 mfd 30-1262

C5 Condenser, 1st I -F emitter by-pass, .01 mfd 30-1262

a Condenser, 2bd I -F base, .01 mfd 30-1262

C7 Condenser, 2nd I -F emitter by-pass, 61 Mid 30-1262

C8 Condenser, 2nd detector I -F filter, .01 mfd 30-1262

C9 Condenser, electrolytic, 1st audio coupling, I mfd 30-2591-5

CIO Condenser, 1st audio emitter de -coupling,
100 mfd, 6 W.V D C 30-2588-4

C11 Condenser, audio feedback, .01 mfd 30-1262

C12 Condenser, audio feedback, .01 mfd 30-1262

C13 Condenser, electrolytic, A.G.C. filter, 20 mfd,
6 W.V D C 30-2588-1

C14 Condenser, electrolytic, filter,100 mfd, 6 W.V.D.C.....30-2588-4
LAi Magnecor antenna 32-4668-1

LSI Speaker 36-1654-20

R1 Resistor, converter bias, 8200 0/2221S 66-2828340

R2 Resistor, converter bias, 15,000 ohms 66-3158340

R3 Resistor, convener emitter, 2700 ohms 66-2278340

R4 Resistor, A.G.0 de -coupling, 1000 ohms 66-2108340

R5 Resistor, 1st I -F emitter, 1000 ohais 66-2108340

R6 Resistor, 1st I -F emitter return, 2200 ohms 66-2228340

R7 Resistor, 2nd I -F bias, 8200 ohms 66-2828340

R.8 Resistor, 2nd I -F bias, 15,000 ohms 66.3158340

R9 Resistor, 2nd I -F emitter, 2700 ohms 66-2278340

R10 Resistor, detector bias, 10,000 ohms 66-3108340

R11 Resistor, detector bias, 220 ohms 66-1228340

R12 Resistor, detector emitter, 82 ohms 66-0828340

RI3 Resistor, A -G -C filter, 6800 ohms 66-2688340

R14 Resistor, detector filter, 330 ohms 66-1338340

R15 Volume control, with on -off switch, 4000 ohms 33-5575.10

R16 Resistor, 1st audio bias, 1800 ohms 66-2188340

R17 Resistor, 1st audio emitter, 12 ohms 66-0128340

1ST

22 If 455KC
TIO

1

51

0.

Referents Service

Symbol Description Part No.

R18 Resistor, A -G -C delay, 27,000 ohms 66-3278340

R19 Resistor, 1st audio emitter B+ de -coupling,
560 ohms 66-1568340

R20 Resistor, output bias, 47 ohms, 10% 66-0478340

R21 Resistor, output bias, 1800 ohms, 5% 66-2188240

8.22 Resistor, audio output emitter, 4.7 ohms 66-9478360

R23 Resistor, B+ filter, 220 ohms 66-1228340

T1 Transformer, oscillator 32-4669.2

T2 Transformer, audio driver 32.8813

T3 Transformer, audio output 32.8812-1

T1033 Transistor, converter and 2nd detector, 2 used 34-6000-3

T1233 Transistor, 1st I -F amplifier 34-6000-12

T1232 Transistor, 2nd I -F amplifier 34-600041

Transistor, 1st audio, code 124, T1001 34-6001-16

Transistor, 1st audio, code 126, T1000 34-6001.15

Transistors, output, matched pair, code 124, T1007 34.6008

Transistors, output, matched pair, code 126, T1008 34-6009

Z I Transformer, 1st 14 32-4738-1

Z2 Transformer, 2nd 14 32-4738-2

Z3 Transformer, 3rd I -F 32-4738.3

Printed wiring panel 54-6497

Battery bracket and spring contact assy., end of panel...76-10141
Battery bracket 28.11942

Battery contact 28-911740

CABINET PARTS
Cabinet -Briarwood 51-0080

Knob, tuning 54-6959-1

Knob, volume 54-6959.2

Dial 54.5458

Seal, Plastic, Speaker to Panel 54.5423

Panel, front 54-5446

Bracket, panel mtg 28-12813

Bracket, mtg 28-11280-2

22

000 2200 1200

SV

R1

2100

10

xxo

Ct
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1

TRAX511510A

I Si AUDIO
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RADIO PAGE 26 - 18 P HILCO

REPLACEMENT PARTS LIST -MODEL T-1000

Reference
Symbol

Service
Description Part No.

Reference
Symbol Description

Service
Port No.

CI Condenser, variable, tuning, gang 31-2782-2 T2 Transformer, audio dryer 32.8885-I
C2 Condenser, converter base by-pass, .01 mid, disc 30.1272-2 XI Choke, 1st audio emitter, 400 oh 32.4685-1
C3 Condenser, oscIllator coupling, .01 mid, disc.... 30-1272.2

21 Transformer, 1st IF 32-4775-1
C4 Condenser, electrolytic, eve filter, 10 mid 30-2599.8

Z2 Transformer, 2nd IF 32-4775-2
C5 Condenser,2nd IF base by-pass, .01 mid, disc.. 30.1272-2

23 Transformer, 3rd IF 32-4775-3
C6 Condenser, 2nd IF emitter by-pass, .01 mid, disc 30-1272-2

11033 Transistor, converter 34-6000-3
C7 Condenser. detector filter, .01 mid, disc 30.1272-2 T1459 Transistor, let I -F ampl. 34.6000.18
C8 Condenser, audio coupling, .47 mfd 30.1279-4 1I460 Transistor, 2nd 1-F amp]. 34.6000-19
C9 Condenser. electrrolytic, B-1- filter, 150 mid 30.259949 T1001 Transistor, audio driver 34.6001.16
LAI Antenna, coil, magnecore 32-4668-10

T1009 Transistors, audio output, matched pair 34.6010
LSI Speaker, 4 in. Pm., 16 ohms impedance 36.1673-7

IN60A Crystal diode, 2nd detector 34.8022.3
LS2 Speaker, 4 in. Pm., 16 ohms impedance 36-1673-7

Printed panel 54.6907
RI Resistor, converter bias, 3900 ohms 66.2398340

R2 Resistor, converter bias, 1500 ohms 66-2158340 CABINET PARTS
R3 Resistor, converter emitter, 560 ohms 66-1568340 Reference

Symbol
Service
Port No.

R4 Resistor, 2nd I -F bias, 3300 ohms 66-2338390
Base, bubble mtg. 28.12847

R5 Resistor, 2nd I -F bias, 6800 ohms 66.2688340
Bezel 28-12850

R6 Resistor, 2nd I -F emitter, 330 ohms 66.1332340
Bottom 54-5466

R7 Resistor, detector filter, 470 ohms 664478390
Clock 41.2073-2

R8 Volume Control, 15,000 ohms 33-5563-9
Crystal, clock 54-5473-2

R9 Resistor, 1st audio base, 330 ohms 66-1338340
Grille, speaker 28-12852-1

R10 Resistor, audio driver base, 150,000 ohms 66.4158340
Housing, lower (ivory) 54-5465-2

R11 Resistor, avc filter, 47,000 Ohms 66.3478340
Housing, upper (ebony) 54.5464.1

R12 Resistor, aye load, 82,000 ohms 66.3828340
Housing, upper (iVory) 54-5464-2

R13 Resistor, audio output No. 1 base bias, 1000 ohms..66-2108340
Knob, volume (ebony) 54-6912

R14 Resistor, audio output No. I bias, 100 ohms 66-1108340
Knob, tuning 54-5475-1

R15 Resistor, audio output No. 2 base bias,1000 ohms..66-2108340
Knob, clock 54-5428-2

R16 Resistor, audio output No. 2 bias, 100 ohms 66-11083411
Knob, volume (ivory) 54-6912-2

R17 Resistor, feedback, 1200 ohms 66-2128340
Nameplate 76-11681

R18 Resistor, B+ filter, 82 ohms 66-0828340
Spring 28-12841SWI Switch, on -off Part of 'Clock
Stanchion 28.12848TI Transformer, oscillator 32-4669-2
Stanchion, back 28-12849
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Figure 3 - Schematic Diagram of Philco Transistor Portable Model T-1000

TRANSISTOR OPTIONS

As shown on the schematic, the converter stage uses one of two transistors as
original equipment. These options are to facilitate production schedules.
For replacement purposes only one type is indicated in the parts list for this
stage. This type should be ordered regardless of the original used.
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i.1iF 3900 A 4RI CIB_4..
Nr / W/

Reference
Symbol

CI

C2

C3

C4

C5

REPLACEMENT PARTS LIST -MODEL T-1000

Service
Description Part No.

Condenser, variable, tuning, gang 31-2782-2
Condenser, converter base by-pass, .01 mid, disc 30.1272-2

Condenser, oscillator coupling, .01 mid, disc 30.1272-2

Condenser, electrolytic, avc filter, 10 mfd 30-2599-8

Condenser,2nd IF base by-pass, .01 mfd, disc 30-1272-2

C6 Condenser, 2nd IF emitter by-pass, .01 mfd, disc 30-1272-2

Cl Condenser, detector filter, .01 mfd, disc 30-1272-2

C8 Condenser, audio coupling, .47 mfd 30-1279-4

C9 Condenser, electrrolytic, 5+ filter, 150 mfd 30.2599-19

LAI Antenna, coil, magnecore 32-4668-10

LSI Speaker, 4 in. Pm., 16 ohms impedance 36-1673-7

LS2 Speaker, 4 in. Pm., 16 ohms impedance 36-1673.7

RI Resistor, converter bias, 3900 ohms 66-2398340

82 Resistor, converter bias, 1500 ohms 66-2158340

R3 Resistor, converter emitter, 560 ohms 66-1568340

R4 Resistor, 2nd I -F bias, 3300 ohms 66-2338340

115 Resistor, 2nd I -F bias, 6800 ohms 66-2688340

R6 Resistor, 2nd I -F emitter, 330 ohms 66-1338340

R7 Resistor, detector filter, 470 ohms 86-1478340

R8 Volume Control, 15,000 ohms 33-5583-9

R9 Resistor, 1st audio base, 330 ohms 66-1338340

RIO Resistor, audio driver base, 150,000 ohms 66-4158340

R11 Resistor, avc filter, 47,000 ohms 66-3478340

812 Resistor, eve load, 82,000 ohms 66-3828340

R13 Resistor, audio output No. 1 base bias, 1000 ohms 66-2108340

814 Resistor, audio output No. 1 bias, 100 ohms 66-1108340

R15 Resistor,audio output No. 2 base bias,1000 ohms 66-2108340

1116 Resistor, audio output No. 2 bias, 100 ohms 66-1108340

R17 Resistor, feedback, 1200 ohms 66-2128340

R18 Resistor, 8+ filter, 82 ohms 66-0828340

SW1 Switch, on -off Part of 'Clock
T1 Transformer, oscillator 32-4669-2

CONVERTER Z I Z2

LA I T.I300-1033). OPT. T r- - -
A

I

1
Ov 11 I Illy

4 -.3

IV
L C3

2 I av
21 I T .11

L_ kJ 2.4V LI.

LA 1

95
6800

2ND IF
AMP.

T-1460

Reference Service
Symbol Description Part No.

T2 Transformer, audio dryer 32-8885-I
X1 Choke, 1st audio emitter, 400 uh 32.4685-1
Z1 Transformer, 1st IF 32-4775-1

Z2 Transformer, 2nd IF 32-4775-2
Z3 Transformer, 3rd IF 32-4775-3
T1033 Transistor, converter 34-6000-3
T1459 Transistor, 1M I F empl. 34-6000-18
11460 Transistor, 2nd I -F ampl. 34.6000-19
T1001 Transistor, audio driver 34-6001-16
T1009 Transistors, audio output, matched pair 34.6010
1N60A Crystal diode, 2nd detector 34-8022-3

Printed panel 54.6907

3 2NDr - - DET.

R4

3
V

C7

Reference

TC6MF

CABINET PARTS
ServiceSymbol Part No.

Base, bubble mtg. 28-12847
Bezel 28-12850
Bottom 54-5466
Clock 41-2073-2
Crystal, clock 54.5473-2
Grille, speaker 28-12852-1
Housing, lower (ivory) 54-5465.2
Housing, upper (ebony) 54.5464-1
Housing, upper (iVory) 54-5464-2
Knob, volume (ebony) 54.6912
Knob, tuning 54-5475-1
Knob, clock 54.5428-2
Knob, volume (ivory) 54-6912-2
Nameplate 76-11681
Spring 28-12841
Stanchion 28.12848
Stanchion, back 28.12849

Fg0 C
.47BM

AUDIO
DRIVER
2:1931

L9

RIO 2AV

330
R9

2 VOL.
15K R8

XI
400

3300

RII
471(

RI2
82K

2.4V

T-1009
MATCHED PAIR
AUD 0 OUTPUT

12 3
Ea

3V
4

V

NO. 1

RI4 t.5V
100we

5 1000 I L3

tri
2.8

6m V

R18
82
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I.5V
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I I I I I MINN 1111111111111111

I

A - PRIMARY START.
B - BRIMARY FIN SH
C - SECONDARY START
0 -SECONDARY

ECTOR
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2
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EMITTER
180T. VIEW)

SYMBOL BASING
TRANSISTOR

2

Figure 3 - Schematic Diagram of Philco Transistor Portable Model 7`,1000

TRANSISTOR OPTIONS

A8 shown on the schematic, the converter stage uses one of two transistors as
original equipment. These options are to facilitate production schedules.

For replacement purposes only one type is indicated in the parts list for this
stage. This type should be ordered regardless of the original used.
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PARTS LIST - RADIO CHASSIS

Schematic Part
Location Number Description

Cl A & B

C2T

C3

C4T

C5, C7

C6

C8

C9, CIO,

C14 I
Cll A & B 18-97-5

C12 18-84-5

C13 A & B 18-96-5

C15 15-20216

CAPACITORS

19-83-2 Variable Tuning

(Part of L1)

20-130-0 Disc., .02 mfd., 30VDC

(Part of L2)

Disc., .05 mfd., 30VDC

Disc., 8.2 mmfd.

Disc., 4.7 mmfd.

Disc., .05 mfd., 30VDC

20-136-0

15-829131

15-479131

20-140-0

Electrolytic, 20-50 mfd. @ 10V

Electrolytic, 6 mfd., 15V

Electrolytic, 50-50 mfd. @ 10V

Disc. .002 mfd., G.P.

RESISTORS

(All Resistors 1/2 W, 10%, unless otherwise noted)

RI

R2

R3

R4

R5

R6

R7

R8

63-18301

63-47201

63-10201

63-15201

63-18201

63-33201

24-356-0

63-56301

18K ohm

4.7K ohm

1K ohm

1.5K ohm

1.8K ohm

3.3K ohm

2.5K ohm, Volume Control

(Inc. Off/On Switch)

56K ohm
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Schematic Part
Location Number Description

R9, R12

R10

R11

R13

R14, R15

R16

RCI

TI

T2

T3

T4

T5

L I

L2

RESISTORS (cont'd)

63-56201

63-47101

63-15101

63-82001

63-10001

60-33901

13-34-3

5.6K ohm

470 ohm

150 ohm

82 ohm

10 ohm

3.3 ohm

Coup late

TRANSFORMERS & COILS

10-113-2

10-114-2

10-115-2

80-102-1

80-101-1

82-153-0

10-53-4

Transformer, 1st I.F.

Transformer, 2nd I.F.

Transformer, 3rd I.F.

Transformer, Audio Driver

Transformer, Audio Output

(mounted on speaker)

Antenna, Ferrite Rod

Coil, Oscillator

MISCELLANEOUS CHASSIS PARTS

33-413-4 Speaker (Inc. T5) 4" P.M.

45-16-0 Plug, Battery Connector

11-1530 Bracket, Antenna Mtg. (2)

25-20-1 Printed Board (less tubes)

*Not supplied as a repair part.
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6 
S

E
R

IE
S

S
Y
L
V
A
N
I
A
 
H
O
M
E
 
E
L
E
C
T
R
O
N
I
C
S
,
 
a
 
d
i
v
i
s
i
o
n
 
o
f
 
S
y
l
v
a
n
i
a
 
E
l
e
c
t
r
i
c
 
P
r
o
d
u
c
t
s
 
I
n
c

,
S
e
r
v
i
c
e
 
D
e
p
t
.
,
 
B
a
t
a
v
i
a
,
 
N
.
Y
.

M
O
D
E
L
 
3
4
0
6

S
P
E
C
I
F
I
C
A
T
I
O
N
S

F
R
E
Q
U
E
N
C
Y
 
R
A
N
G
E

5
4
0
 
K
C
 
t
o
 
1
6
5
0
 
K
C

4
5
5
 
K
C

S
P
E
A
K
E
R

3
"
 
P
M

P
O
W
E
R
 
S
U
P
P
L
Y
 
(
R
A
D
I
O
)

9
 
V
o
l
t
s

(
6
-
1
.
5
 
V
 
s
i
z
e
 
"
C
"
 
B
a
t
t
e
r
i
e
s
)

I
F
 
F
R
E
Q
U
E
N
C
Y

p
a
r
t
m
e
n
t
 
a
t

l
o
w
e
r
 
l
e
f
t
 
c
o
r
n
e
r
 
o
f
 
c
a
s
e
.

N
o
t
e
:
 
p
r
o
p
e
r
 
p
o
l
a
r
i
t
y
 
i
s
 
i
n
d
i
c
a
t
e
d
 
o
n

c
o
m
p
a
r
t
m
e
n
t
.

C
a
u
t
i
o
n
:

t
o
 
p
r
e
v
e
n
t
 
d
a
m
a
g
e
,
 
a
l
w
a
y
s
 
r
e
m
o
v
e

d
i
s
c
h
a
r
g
e
d
 
b
a
t
t
e
r
i
e
s
.

C
H
A
S
S
I
S
 
R
E
M
O
V
A
L

1
.
 
R
e
m
o
v
e
 
v
o
l
u
m
e
 
a
n
d
 
t
u
n
i
n
g
 
k
n
o
b
s
 
b
y
 
p
u
l
-

l
i
n
g
 
s
t
r
a
i
g
h
t
 
o
u
t
.

2
.
 
U
n
s
n
a
p
 
b
u
t
t
o
n
s
 
s
e
c
u
r
i
n
g
 
b
a
c
k
 
f
l
a
p
,

l
i
f
t

f
l
a
p
 
a
n
d
 
r
e
m
o
v
e
 
l
a
r
g
e
 
b
a
t
t
e
r
y
 
c
a
s
e
 
a
s

f
a
r
 
a
s
 
l
e
a
d
s
 
p
e
r
m
i
t
.

P
O
W
E
R
 
S
U
P
P
L
Y
 
(
C
L
O
C
K
)

1
5
 
V
o
l
t
s

3
.
 
R
e
m
o
v
e
 
f
o
u
r
 
(
4
)
 
n
u
t
s
 
a
n
d
 
i
n
s
u
l
a
t
i
n
g

(
1
-
1
.
5
 
V

s
i
z
e
 
"
D
"
 
B
a
t
t
e
r
y
)

w
a
s
h
e
r
s
 
s
e
c
u
r
i
n
g
 
c
h
a
s
s
i
s
 
t
o
 
c
a
s
e
,

(
2
)

l
o
c
a
t
e
d
 
l
e
f
t
 
e
d
g
e
 
o
f
 
b
o
a
r
d
,
 
(
1
)
 
l
o
c
a
t
e
d

T
R
A
N
S
I
S
T
O
R
 
C
O
M
P
L
E
M
E
N
T

c
e
n
t
e
r
 
o
f
 
b
o
a
r
d
 
a
n
d
 
(
1
)
 
l
o
c
a
t
e
d
 
l
o
w
e
r

r
i
g
h
t
 
c
o
r
n
e
r
 
o
f
 
b
o
a
r
d
.

R
e
m
o
v
e
 
c
h
a
s
s
i
s

2
N
2
1
2

f
r
o
m
 
c
a
s
e
.

(
S
p
e
a
k
e
r
 
a
n
d
 
c
l
o
c
k
 
l
e
a
d

O
s
c
i
l
l
a
t
o
r

2
N
1
9
3

l
e
n
g
t
h
s
 
p
e
r
m
i
t
 
r
e
m
o
v
a
l
 
o
f
 
c
h
a
s
s
i
s
 
f
r
o
m

1
s
t
 
I
F
 
A
m
p
l
i
f
i
e
r

2
N
9
4

c
a
s
e
 
w
i
t
h
o
u
t
 
u
n
s
o
l
d
e
r
i
n
g
.

I
f
 
n
e
c
e
s
s
a
r
y

2
n
d
 
I
F
 
A
m
p
l
i
f
i
e
r

2
N
9
4

t
o
 
r
e
m
o
v
e
 
c
h
a
s
s
i
s
 
f
r
o
m
 
c
a
s
e
 
c
o
m
p
l
e
t
e
l
y
,

A
F
 
A
m
p
l
i
f
i
e
r

2
N
3
5

i
d
e
n
t
i
f
y
 
a
l
l
 
l
e
a
d
s
,
 
u
n
s
o
l
d
e
r
 
s
p
e
a
k
e
r

A
F
 
O
u
t
p
u
t
 
A
m
p
l
i
f
i
e
r

2
N
2
1
4

l
e
a
d
s
 
a
t
 
s
p
e
a
k
e
r
,
 
c
l
o
c
k
 
l
e
a
d
s
 
a
t

t
e
r
 
-

A
F
 
O
u
t
p
u
t
 
A
m
p
l
i
f
i
e
r

2
N
2
1
4

m
i
n
a
l
s
 
o
n
 
c
h
a
s
s
i
s
.

D
e
t
e
c
t
o
r

C
r
y
s
t
a
l
 
D
i
o
d
e

(
P
a
r
t
 
o
f
 
3
r
d
 
I
F
 
T
r
a
n
s
f
o
r
m
e
r
)

4
.
 
T
o
 
r
e
p
l
a
c
e
 
c
h
a
s
s
i
s
,
 
r
e
v
e
r
s
e
 
t
h
e
 
a
b
o
v
e

p
r
o
c
e
d
u
r
e
,
 
m
a
k
i
n
g
 
c
e
r
t
a
i
n
 
a
l
l
 
l
e
a
d
s

B
A
T
T
E
R
Y
 
I
N
S
T
A
L
L
A
T
I
O
N

u
n
s
o
l
d
e
r
e
d
 
a
r
e

s
o
l
d
e
r
e
d
 
a
t
 
c
o
r
r
e
c
t

t
e
r
m
i
n
a
l
s
 
a
n
d
 
i
n
s
u
l
a
t
i
n
g
 
w
a
s
h
e
r
s
 
i
n

U
s
e
 
1
%
 
v
o
l
t
 
f
l
a
s
h
l
i
g
h
t
 
b
a
t
t
e
r
i
e
s
 
o
n
l
y
.

p
l
a
c
e
.

O
b
s
e
r
v
e
 
p
r
o
p
e
r
 
p
o
l
a
r
i
t
y
 
t
o
 
p
r
e
v
e
n
t
 
d
a
m
a
g
e

t
o
 
r
e
c
e
i
v
e
r
.

C
L
O
C
K
 
R
E
M
O
V
A
L

C
o
n
v
e
r
t
e
r

R
a
d
i
o
:

R
e
l
e
a
s
e
 
c
o
v
e
r
 
b
y
 
d
e
p
r
e
s
s
i
n
g
 
s
p
r
i
n
g
 
c
l
i
p
s
.

I
n
s
t
a
l
l
 
s
i
x
 
(
6
)
 
"
C
"
 
s
i
z
e
 
b
a
t
t
e
r
i
e
s
 
i
n

l
a
r
g
e
 
h
o
l
d
e
r
 
a
s
 
i
l
l
u
s
t
r
a
t
e
d
.

C
l
o
c
k
:

I
n
s
t
a
l
l

a
 
s
i
n
g
l
e
 
"
D
"
 
s
i
z
e
 
b
a
t
t
e
r
y
 
i
n
 
c
o
m
-

1
.
 
R
e
m
o
v
e
 
c
l
o
c
k
 
c
o
n
t
r
o
l
 
k
n
o
b
s
 
b
y
 
p
u
l
l
i
n
g

s
t
r
a
i
g
h
t
 
o
u
t
.

2
.
 
U
n
s
n
a
p
 
b
u
t
t
o
n
s
 
s
e
c
u
r
i
n
g
 
b
a
c
k
 
f
l
a
p
,

l
i
f
t
 
f
l
a
p
 
a
n
d
 
r
e
m
o
v
e
 
c
l
o
c
k
 
b
a
t
t
e
r
y

(
"
D
"
 
s
i
z
e
)
 
f
r
o
m
 
c
a
s
e
 
a
s

f
a
r
 
a
s
 
l
e
a
d
s

p
e
r
m
i
t
.

3
.
 
R
e
m
o
v
e
 
f
o
u
r
 
(
4
)
 
s
p
e
e
d
 
n
u
t
s
 
s
e
c
u
r
i
n
g

c
l
o
c
k
 
t
o
 
c
a
s
e
 
a
n
d
 
r
e
m
o
v
e
 
c
l
o
c
k
.

4
.

I
d
e
n
t
i
f
y
 
a
n
d
 
u
n
s
o
l
d
e
r
 
l
e
a
d
s
 
f
r
o
m
 
c
l
o
c
k
.

5
.
 
T
o
 
r
e
p
l
a
c
e
 
c
l
o
c
k
,
 
r
e
v
e
r
s
e
 
t
h
e
 
a
b
o
v
e

p
r
o
c
e
d
u
r
e
.

M
a
k
e
 
c
e
r
t
a
i
n
 
l
e
a
d
s
 
a
r
e

s
o
l
d
e
r
e
d
 
a
t
 
c
o
r
r
e
c
t
 
t
e
r
m
i
n
a
l
s
.
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C
H

A
SS

IS
 1

-6
16
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A
LI

G
N

M
E

N
T

P
R

O
C

E
D

U
R

E

P
R
E
L
I
M
I
N
A
R
Y
 
I
N
S
T
R
U
C
T
I
O
N
S

3
.

S
e
t
 
s
i
g
n
a
l
 
g
e
n
e
r
a
t
o
r
 
f
o
r
 
a
n

m
o
d
u
l
a
t
e
d
 
R
F
 
o
u
t
p
u
t
 
s
i
g
n
a
l
.

a
m
p
l
i
t
u
d
e

4
.
M
a
i
n
t
a
i
n
 
s
i
g
n
a
l
 
g
e
n
e
r
a
t
o
r

o
u
t
p
u
t
 
a
t

1
.
R
e
m
o
v
e
 
c
h
a
s
s
i
s
 
f
r
o
m
 
c
a
s
e
 
a
s
 
o
u
t
l
i
n
e
d

u
n
d
e
r
 
"
C
h
a
s
s
i
s
 
R
e
m
o
v
a
l
"
 
p
r
o
c
e
d
u
r
e
.

l
o
w
e
s
t
 
u
s
a
b
l
e
 
l
e
v
e
l
.

5
.

U
s
e
 
a
n
 
a
u
d
i
b
l
e
 
c
h
e
c
k
 
o
n
l
y
.

2
.

A
l
l
o
w
 
r
e
c
e
i
v
e
r
 
a
n
d
 
s
i
g
n
a
l
 
g
e
n
e
r
a
t
o
r

s
e
v
e
r
a
l
 
m
i
n
u
t
e
s
 
w
a
r
m
-
u
p
 
t
i
m
e
.

6
.
A
d
j
u
s
t
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
t
o
 
f
u
l
l
 
v
o
l
u
m
e
.

S
T
E
P

A
L
I
G
N
M
E
N
T
 
S
E
T
U
P
 
N
O
T
E
S

T
E
S
T
 
E
Q
U
I
P
M
E
N
T
 
H
O
O
K
U
P

A
D
J
U
S
T
 
F
O
R
 
M
A
X
I
M
U
M
 
V
O
L
U
M
E

1
.
S
e
t
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PART
NO.

CHASSIS PARTS
Chassis 6CT41Z1

DIA.
NO. DESCRIPTION PRICE

PART
NO.

DIA.
NO.

12-2506 Chassis support bracket .10 113-10
12-2507 Transformer mtg. bracket (part of

49-839) .10 114-26
22-14 C2 .0047 mfd. ceramic disc - 500 V. .25
22-17 C15,16 .001 mfd. ceramic disc - 1 K V

(2 used) .25 114-49
22-2726 C14,17 50 mfd. electrolytic - 6 V.

(2 used) 1.50 114-180
22-2871 C4 16 mfd. electrolytic - 3 V. 1.50
22-2884 C12 3 mfd. electrolytic - 12 V. 1.50 114-614
22-2885 C6,7,8, .02 mfd. ceramic disc - 25 V.

9,13 (5 used) .25 121-19
22-3080 C3 .005 mfd. ceramic disc - 25 V. .25 121-54
22-3165 C5,10, .05 mfd. ceramic disc - 25 V. 121-67

11 (3 used) .35 121-113
22-3183 C1A,B, 2 section variable 121-120

C, D 125-47
24-815 Battery cover .25 S-40140
44-34 J1 Miniature jack .90 S-42779
49-839 SP1 4" P.M. speaker 5.00 S-47355 L1
54-347 6-32 KEPS" nut (used with S-47356

114-49) .05
54-417 1/4-32 x 3/8 hex. nut - brass

( 1 mts. ea. 63-4094 & 95-1685) .10
63-1722 33 ohm 1/2W Ins. 10% .17
63-1744 100 ohm 1/2W Ins. 20% .17 Z-7
63-1747 120 ohm 1/2W Ins. 10% .17
63-1765
63-1772
63-1779
63-1786
63-1799
63-1803
63-1810

330 ohm 1/2W 20%
470 ohm 1/2W Iris. 20%
680 ohm 1/2W Ins. 20%
1000 ohm 1/2W Ins. 20%
2200 ohm 1/2W Ins. 10%
2700 ohm 1/2W Ins. 10% (2 used)
3900 ohm 1/2W Ins. 10%

.17

.17

.17

.17

.17

.17

.17

14-2811
16-1621
46-1670
46-2154
46-2155
54-345

63-1813
63-1817

4700 ohm 1/2W Ins. 10%
5600 ohm 1/2W Ins. 10%

.17

.17 54-450
63-1831 12 K ohm 1/2W Ins. 10% .17
63-1834
63-1841
63-1873

15 K ohm 1/2W Ins. 10% (2 used)
22 K ohm 1/2W Ins. 10%
120 K ohm 1/2W Ins. 10%

.17

.17

.17

57-1725
57-2793
80-1093

63-1876 150 K ohm 1/2W Ins. 10% .17
63-1877 150 K ohm 1/2W Ins. 20% .17 83-2489

63-4035
63-4094

R1 Volume control & switch
Volume control & switch

2.05 83-2858
83-2889

63-4530 4.7 ohm 1/2W Ins. 20% .17 83-2919
78-1067 3 contact socket (6 used) .30 110-311
80-1094 Spiral contact spring (2 part of 112-1165

S-40140) .15
83-2697 1 lug miniature terminal strip 114-248

(part of S-42779) .05
94-295 Spacer bushing (used with

125-47) .05 166-118
95-1518 T4 Driver transformer 5.00 188-204
95-1601 T2 2nd I.F. transformer 3.50
95-1602 T3 3rd I.F. transformer 3.50 188-209
95-1685 T5 Audio output transformer 202-1512
95-1686 T6 Oscillator transformer S-40162
95-1687 Tl 1st I.F. transformer S-47367
103-19 X1,2 Crystal diode (2 used) .75

CHASSIS PARTS
Chassis 6CT41Z1

DESCRIPTION PRICE

6-32 x 3/16 x 1/4 hex. hd. mach.
screw (2 used on 22-3183) .03
8-18 x 1/4 x 1/4 hex. hd. self -
tap. screw (1 joins 12-2506 &
S-47356 & 4 mt. 49-839) .03
6-32 x 5/8 x 1/4 hex. hd. mach.
screw (used on 49-839) .03
6-20 x 1/4 x 1/4 hex. hd. self -
tap. screw (2 used on S-47355) .03
8-18 x 1/4 hex. washer hd. self -
tap. screw (2 used on S-47356) .04
Transistor - output (matched pair)5.60
Transistor - mixer 4.05
Transistor - 2nd I.F. 3.85
Transistor - 1st I.F.
Transistor - driver
Rubber gremmet .03
Contact spring & strip assembly .50
Volume control mtg. bracket .20
Antenna
Chassis mtg. bracket

CABINET PARTS
Model Royal 675L

Dry cell battery - 1 1/2 volt
(use 4)
Portable cabinet
Packing carton
Dial knob .15
Volume control knob .25
Tuning knob .15
1/4-32 x 3/8 hex. nut - brass
(used on 83-2889) .03
Thread forming palnut (6 used on
57-2793) .03
Emblem plate .25
Escutcheon
Retaining spring (2 part of
S-47367) .10
Rubber strip (chassis)
Felt strip (emblem cushion) .03
Chassis cover strip .15
Volume control cover strip .10
Grille cloth .20
6-20 x 5/16 phils. pan hd. self -
tap. screw (4 mt. 6CT41Z1) .03
6-20 x 5/16 x 1/4 hex. hd. self -
tap. screw (2 join S-40162 &
S-47367)
Rubber bumper
Knob clamping ring (used on

.03

46-2154) .03
Knob clamping ring .03
Instruction book
Battery cover & spring assembly .60
Battery housing

Prices shown are suggested U.S.A. retail prices which Include U.S.A.
Federal Manufacturers' Excise Tax where applicable and are subject
to change without notice.
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