
HOME RADIO

SECTION





C
H

A
SSIS 7N

 1 A

C
H

A
S

S
IS

 7N
1A

  452
M

O
D

E
LS

 462  463

T
O

 R
629

100K

B
A

S
S

C
O

N
T

R
O

L

R
630

10K

C
631

1 M
E

G
.02$F

C
630

.002
M
F

T
O

 6631

100K

3463

F
igure 6. B

oss C
ontrol C

ircuit
(C

hassis 7141).

R
E

C
O

R
D

 C
H

A
N

G
E

R
 P

A
R

T
S

R
C

638-1 F
 and R

C
638-6F

F
or com

plete record changer service inform
ation,

see S
ervice

M
anuals 5800 and S

800A
.

S
ym

.
D

escription
P

art N
o.

M
608

M
609

C
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C
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M
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C
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assem

bly w
ith tw
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C
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M
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M
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P
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C
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C
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one A
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C
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one A
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ith R
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638-6F

)
G
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C
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ssem
bly
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C
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nob (C
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E
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hono, G
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K
it, 50 C

ycle C
onversion (for 407C

24 m
otor)

98C
 15-99

N
eedle A

ssem
bly (.001" m

icrogroove and .003"
standard sapphire -tipped needles; used w

ith

409B
21-2 cartridge)
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N
eedle A

ssem
bly (.001" diam

ond m
icrogroove and

.003" standard sapphire -tipped needles; used
w

ith 409821-2 cartridge
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N
eedle A

ssem
bly (.001" m
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standard sapphire -tipped needles; used w

ith

409824 cartridge)
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ecord C
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eplacem
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ecord C
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P
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M
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S
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P

art N
o.

 M
614

T
erm

inal B
oard, E

xternal S
peaker

10B
 13.2

M
6I5

P
lug, S

peaker, 4 P
in

88B
 5.2

M
616

S
peaker, W

oofer, 12" P
M

 (3.2 ohm
s

voice coil im
pedance)

788 112.1

M
617

S
peaker, M

idR
ange, 51/4" P

M
 (16 ohm

s

voice coil im
pedance)

76B
 110.1

M
618

S
peaker, T

w
eeter, 314" P

M
 (3.2 ohm

s

voice coil im
pedance)

788 91-2

B
ezel, C

hrom
e, w

ith T
hreaded S

tuds
23C

 299-3

B
olt, "U

" T
ype, T

uner M
ounting

28A
 111

.C
abinet

M
ahogany (M

odel 462)
35E

 431.2

D
escription

P
art N

o.

B
lond (M

odel 463)
35E

 431-3

C
lip, 45 R

P
M

 S
pindle

11A
 20

C
ord, E

xtension, P
hono M

otor P
ow

er, 12"

(includes 4 pin plug and socket)
89A

 46-1

C
over, S

peaker P
lug (M

615)
88B

 5.12

D
ial S

cale W
indow

, P
lastic, W

hite Lettering
21C

 108.6

G
rille C

loth

for M
odel 462

36D
 86-32

for M
odel 463

36D
 86-33

H
inge, Lid

37A
 106.2

K
epsnut, #8-32, S

peaker and T
uner M

ounting
2A

 19.2.71

K
nob, T

uning (G
ray)

33C
 254-2

K
nob, A

M
 -F

M
 P

hono S
elector (A

lum
inum

)
33C

 2544

K
nob, O

n -O
tt, T

reble, B
oss and Loudness

(G
ray and A

lum
inum

)
33C

 254-5

D
escription

leg, M
olded, w

ith F
errule and A

nchor B
olt

M
ahogany (for M

odel 462)
3713 168-2

37D
 168-4

37C
 170-6

26C
 68-1

M
ounting P

late, Leg (straight leg m
ounting)

15B
 1813-3

P
anel, C

abinet B
ack (one side covered w

ith

acoustical m
aterial)

43D
 308-1

P
olnut, #6-32 (bezel m

ounting)
2B

 6-38.71

S
crew

, #10-32 x 1/i" W
H

 P
hillips (record

changer m
ounting)

IA
 153.30-71

S
pacer, F

elt (for tuner '4" control shafts)
5A

 12-1

328 396-1

E
bony (for M

odel 463)

Lid S
upport

M
onogram

, A
dm

iral "A
"

S
pacer, T

uner S
haft

Part N
a.

°O
rders for cabinets and certain m

atching parts w
ill not be

filled
unless

full
details are given

w
ith

the order and the

dam
aged part cannot be repaired econom

ically.
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7N
1 and 7N

1A
 A

M
 -F

M
 T

U
N

E
R

S
 and 4S

2 H
I-F

I A
M

P
LIF

IE
R

F
or com

plete R
ecord C

hanger servicing inform
ation, see S

E
R

V
IC

E
 M

A
N

U
A

LS
 5800 and 5800A

.

T
his S

ervice M
anual S

upplem
ent is

used w
ith

S
ervice M

anual 5810 to service M
odels 462 and 463.

F
ront V

iew
 of M

odel 462.

S
P

E
C

IF
IC

A
T

IO
N

S
For M

odels 462 and 463, all "Specifications"
rem

ain the sam
e as in S810, except the follow

ing:
S

P
E

A
K

E
R

 S
Y

S
T

E
M

-W
oofer,

12" PM
; M

id -R
ange,

51/4" PM
 and T

w
eeter, 31/2" PM

.

C
H

A
S

S
IS

 D
IF

F
E

R
E

N
C

E
S

7N
1 and 7N

 1 A
T

he 7N
1A

 FM
 -A

M
 T

uner is sim
ilar to the 7N

1
FM

 -A
M

 T
uner covered in 5810. T

he 7N
1A

 has
a

new
 A

M
 converter circuit.

A
ll 7N

1A
 chassis are

m
ounted in the inverted position in the cabinet.

452
T

he 4S2 am
plifier chassis used in these m

odels. is
the sam

e as covered in S810.

F
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O
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ontrols.
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O
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O
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R
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P
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M
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O
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R
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H
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S
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R

E
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O
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D
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H
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N
G

E
R

462
M

ahogany
7N

IA
and
452

R
C

63 8-1F
or

R
C

63 8-6F
463

B
lond

M
615
P

IN
V

IE
W

M
614

E
X

T
E

R
N

A
L S

P
E

A
K

E
R

R
E

D
 D

O
T

 T
E

R
M

IN
A

L
T

E
R

M
IN

A
L B

O
A

R
D

F
igure 2. S

peaker S
ystem

, A
ll m

odels.

M
6I7

31/2P
M

S
E

R
V

IC
IN

G

7N
1A

-U
se

the "Parts L
ist" in this supplem

ent
w

ith the "Parts L
ist" in Service M

anual N
o. S810

to service the 7N
1A

 chassis.' R
efer to the schem

atic
diagram

 in this supplem
ent for 7N

1A
 circuitry.

452-U
se the "Parts L

ist" and schem
atic diagram

in S810 to service the 4S2 am
plifier.

R
C

638-1F
and R

C
638-6F----T

he "Parts L
ist" and

needle replacem
ent data are covered in this service

m
anual supplem

ent. R
efer to Service M

anual S800
and S800A

 for com
plete record changer service

inform
ation.

Speaker
S

ystem
-R

efer
to figure 2 for schem

atic
of speaker system

 used in m
odels covered by this

supplem
ent.
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R
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P
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Figure 3.
N

eedle R
eplacem

ent (R
C

638-1F).
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R
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R
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R
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R
IN
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 N

O
T
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H
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M

F
igure 4.

N
eedle R

eplacem
ent

(R
C

638.6F
).

N
E

E
D

LE
 R

E
P

LA
C

E
M

E
N

T

T
w

o types of cartridges w
ere used on m

odels
covered by this supplem

ent.
T

o replace the needle assem
bly on m

odels using
R

C
638-1F, refer to figure 3 and loosen the knurled

nut
on the bottom

 of the cartridge. Slide old needle
assem

bly out and insert replacem
ent needle as-

sem
bly in the sam

e position.
Insert and tighten

knurled nut.

T
o replace the needle assem

bly on m
odels using

R
C

638-6F, refer to figure 4 and m
ove the N

eedle
Selector handle dow

nw
ard until it is perpendicular

w
ith the T

one A
rm

. O
pen the spring clip slightly

and slip the needle assem
bly out by the Selector

handle. M
ake sure the needle shaft clears the needle

centering notch. T
o install a new

 assem
bly, reverse

the above procedure. B
e sure that the needle shaft

is centered in the needle centering notch.

R
efer to "R

E
C

O
R

D
 C

H
A

N
G

E
R

 PA
R

T
S", in this

supplem
ent, for replacem

ent part num
bers of car-

tridges and needle assem
blies.

T
H

R
E
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 T
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N
S

P
H

ILLIP
S

 M
E

I
III E

N
 R

E
S
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G

 A
D

JU
S

T
 p.

M
A

X
IM

U
M

T
E

N
S

IO
N

 W
IT

H
G

A
N

G
 C

LO
S

E
D

D
R

U
M

 P
O

S
IT

 O
N

 W
IT

H
 r

G
A

N
G

 C
LO

S
E

D

F
igure 5.

D
ial S

tringing (C
hassis 7N

1A
).

D
IA

L S
T

R
IN

G
IN

G

T
he 7N

1A
 chassis dial is strung in accordance

w
ith figure 5.

If the necessity arises, restring the
dial as show

n in figure 5.

P
A

R
T

S

C
O

R
R

E
C

T
IO

N
S

 T
O

 $810 P
A

R
T

S
 LIS

T
D

elete:
S

ocket, O
ctal, M

agic E
ye

87A
 20-3

C
hange:

K
it, 50 C

ycle C
onversion, for 407C

24 m
otor

98C
 15-72

T
o read:

K
it, 50 C

ycle C
onversion, for 407C

24 m
otor

98C
 15.99

U
se the follow

ing parts list first and then refer to
Parts L

ist in S810 for any parts not listed here:

7N
 1A

F
M

 -A
M

 T
U

N
E

R
R

E
S

IS
T

O
R

S
S

ym
.

D
escription

P
art N

o.
R

601
22,000 ohm

s, 1/2 w
aft

60B
 8-223

R
606

1,000 ohm
s, th w

att
60B

 8.102
R

628
100,000 ohm

s, LS
 w

att
60B

 8-104
R

629
100,000 ohm

s, 1/2 w
att

60E
18-104

LIS
TS
ym

.
D

escription
Part

N
o.

R
630

10,000 ohm
s, IS

 w
att

605 8-103
R

648
22,000 ohm

s, IS
 w

att
60B

 8-223
R

649
120,000 ohm

s,
Y

2
w

att
603 8-124

S
ym

.
C

613

C
614

C
631

C
640

C
647

C
A

P
A

C
IT

O
R

S
D

escription
P

ort N
o.

47 m
m

f, 500 volts, ceram
ic disc,.

N
750 tem

p coeff
650 10-177

.01 m
f, 500 volts, G

M
V

, ceram
ic disc.. -..._.._ 650 10-3

.022 m
f, 400 volts, m

olded
648 8-30

.022 m
f, 400 volts, m

olded
645 8-30

.01 m
f, 500 volts, G

M
V

, ceram
ic disc.

65D
 10.3

M
IS

C
E

LLA
N

E
O

U
S

 C
H

A
S

S
IS

 P
A

R
T

S
D

escription
P

art N
o.

B
racket, C

hassis M
tg. (Left).

15B
 1731.5

B
racket, C

hassis M
tg. (R

ight).
156 1731-6

B
racket, P

ilot Light M
tg

15B
 1713-2

D
ial B

ackground
-

22C
 33-3

D
ial S

cale W
indow

.
S

ae "C
A

B
T

. P
A

R
T

S
"



8H
1B

 F
M

 -
A

M
 T

U
N

E
R

 a
nd

 6
D

3B
or

 6
D

3C
 H

I-
F

I A
M

P
LI

F
IE

R
F

or
 c

om
pl

et
e 

R
ec

or
d 

C
ha

ng
er

 s
er

vi
ci

ng
, s

ee
 S

E
R

V
IC

E
 M

A
N

U
A

LS
 S

80
0 

an
d 

S
80

0A
.

T
hi

s 
S

er
vi

ce
 M

an
ua

l S
up

pl
em

en
t i

s 
us

ed
 w

ith
 S

er
vi

ce
 M

an
ua

l S
8 

1 
3

to
 s

er
vi

ce
 M

od
el

s 
41

2A
, 4

13
A

, 4
14

A
 a

nd
 4

91
.

F
ig

ur
e

1.
F

ro
nt

 V
ie

w
 o

f M
od

el
 4

I2
A

.

fig
ur

e 
2.

F
ro

nt
 V

ie
w

 o
f M

od
el

 4
91

.

F
ig

ur
e 

3.
O

pe
ra

tin
g 

C
on

tr
ol

s,

A
ll 

M
od

el
s.

H
I -

F
l F

M
 -

A
M

 C
O

N
S

O
LE

 P
H

O
N

O
G

R
A

P
H

M
O

D
E

L
C

O
LO

R
*C

H
A

S
S

IS
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o
r
 
a
l
i
g
n
i
n
g
 
t
h
i
s
 
r
e
c
e
i
v
e
r
 
t
o
 
p
r
o
t
e
c
t
 
t
e
s
t
 
e
q
u
i
p
-

m
e
n
t
 
a
n
d
 
p
e
r
s
o
n
n
e
l
.

A
M

A
L
I
G
N
M
E
N
T

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

T
h
e
 
A
M
 
a
l
i
g
n
m
e
n
t
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
w
i
t
h
 
a
 
V
T
V
M

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

A
l
l

V
T
V
M

o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
 
w
i
l
l
 
b
e
 
o
b
s
e
r
v
e
d
 
o
n
 
a
n
 
A
C
 
v
o
l
t
 
s
c
a
l
e
.

A
 
b
u
i
l
t
-
i
n
 
f
e
r
r
i
t
e

r
o
d

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

A
M
 
r
e
c
e
p
t
i
o
n
.

T
h
e
 
p
o
w
e
r
 
l
i
n
e
 
c
o
r
d

i
s

u
s
e
d
 
a
s
 
t
h
e
 
b
u
i
l
t
-
i
n
 
F
M

S
e
e

t
h
e

a
l
i
g
n
m
e
n
t

c
h
a
r
t
 
f
o
r
 
t
h
e
 
s
t
e
p
 
b
y
 
s
t
e
p
 
p
r
o
-

c
e
d
u
r
e
.

S
e
t
 
t
h
e
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
"
A
M
"
 
p
o
s
i
t
i
o
n
.

a
n
t
e
n
n
a
.
 
T
h
e
 
c
l
a
m
p
 
o
n
 
t
h
e
 
p
o
w
e
r
 
l
i
n
e
 
c
o
r
d
 
i
s
 
a
t
t
a
c
h
-

e
d

t
o

t
h
e

r
i
g
h
t

h
a
n
d

t
e
r
m
i
n
a
l
 
o
n
 
t
h
e
 
F
M
 
a
n
t
e
n
n
a

T
u
r
n
 
v
o
l
u
m
e

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

p
o
s
i
t
i
o
n

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

o
u
t
p
u
t

c
o
n
t
r
o
l
 
f
o
r

t
e
r
m
i
n
a
l
 
b
o
a
r
d
.

K
e
e
p
 
t
h
e
 
p
o
w
e
r
 
c
o
r
d
 
l
e
a
d
i
n
g
 
t
o

t
h
e

a
l
i
g
n
m
e
n
t
 
s
i
g
n
a
l
.

F
IG

.
I

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

T
h
e

p
o
s
i
t
i
o
n

o
f

t
h
e

r
e
c
e
i
v
e
r

s
h
o
u
l
d
 
n
o
t

b
e

t
o
 
i
t
s
 
f
u
l
l
e
s
t
 
l
e
n
g
t
h
;

c
h
a
n
g
i
n
g
 
t
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e

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

p
r
e
v
e
n
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
s

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

C
A
B
I
N
E
T
:

T
1
5
0
A

-
 
M
a
h
o
g
a
n
y

T
1
5
1
A

-
 
W
a
l
n
u
t

E
L
E
C
T
R
I
C
A
L

R
A
T
I
N
G
:

1
0
5
-
1
2
0
 
v
o
l
t
s
 
A
C
 
-
D
C

4
0
 
W
a
t
t
s

T
U
N
I
N
G

R
A
N
G
E
:

A
M
 
5
4
0
-
1
6
0
0
 
K
C
.

F
M
 
8
8
-
1
0
8
 
M
C
.

I
.
 
F
.

A
M
 
4
5
5
 
K
C
.

F
M
 
1
0
.
7
 
M
C
.

,

P
O
W
E
R

O
U
T
P
U
T
:

U
n
d
i
s
t
o
r
t
e
d
:

1
 
W
a
t
t

M
a
x
i
m
u
m
:

1
.
5
 
W
a
t
t
s

T
U
B
E

C
O
M
P
L
E
M
E
N
T
:

V
l
-
F
M
 
R
F
 
A
m
p
l
i
f
i
e
r

V
2
 
-
F
M
 
M
i
x
e
r

V
3
 
-
F
M
 
O
s
c
i
l
l
a
t
o
r
 
-
A
F
C

V
4
 
-
A
M
 
C
o
n
v
.
-
-
1
s
t
 
F
M
 
I
F

V
5
 
-
A
M
 
I
F
 
-
-
2
n
d
 
F
M
 
I
F

V
6
 
-
L
i
m
i
t
e
r

V
7
-
D
e
t
e
c
t
o
r
-
-
A
V
C
-
-
D
i
s
c
r
i
m
i
n
a
t
o
r
-
-

A
u
d
i
o
 
A
m
p
l
i
f
i
e
r

V
8
 
-
P
o
w
e
r
 
A
m
p
l
i
f
i
e
r

6
B
J
6

6
A
B
4

1
2
A
T
7

1
2
A
U
6

1
2
B
A
6

1
2
A
U
6

1
9
T
8

3
5
C
5

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

D
o
 
n
o
t
 
c
o
n
n
e
c
t
 
g
r
o
u
n
d
 
w
i
r
e
s
 
t
o
 
t
h
e
 
F
M

r
e
c
e
i
v
e
r

a
t
 
a
n
y
 
t
i
m
e
.

D
u
e
 
t
o
 
t
h
e

c
i
r
c
u
i
t
r
y
 
o
f
 
s
o
m
e
 
t
y
p
e
s
 
o
f
 
t
a
p
e

r
e
-

c
o
r
d
e
r
s
,
 
a
 
h
u
m
 
m
a
y
 
b
e
 
h
e
a
r
d
 
w
h
e
n

i
t
 
i
s
 
p
l
u
g
g
e
d
 
i
n
t
o

t
h
e
 
r
e
c
e
i
v
e
r
.

I
f
 
r
e
v
e
r
s
i
n
g
 
t
h
e
 
.
r
e
c
e
i
v
e
r
 
p
o
w
e
r
 
p
l
u
g

o
r
 
t
h
e
 
t
a
p
e

r
e
c
o
r
d
e
r
 
p
o
w
e
r
 
p
l
u
g
 
i
n
 
t
h
e

w
a
l
l
 
o
u
t
l
e
t

d
o
e
s
 
n
o
t
 
e
l
i
m
i
n
a
t
e
 
t
h
e
 
h
u
m
,
 
a
n
 
i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r

w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
.

T
h
e
 
i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r
 
r
a
t
i
n
g

s
h
o
u
l
d
 
b
e
 
1
0
5
-
1
1
7
 
v
o
l
t
s
,
 
5
0
 
w
a
t
t
s
,
 
s
u
c
h
 
a
s
 
a
 
S
t
a
n
c
o
r

t
r
a
n
s
f
o
r
m
e
r
 
m
o
d
e
l
 
P
6
4
1
0
 
o
r
 
C
h
i
c
a
g
o
 
t
r
a
n
s
f
o
r
m
e
r
 
m
o
d
e
l

I
S
5
0
.

P
l
u
g
 
t
h
e
 
i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r
 
i
n
t
o
 
t
h
e
 
w
a
l
l

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

p
o
w
e
r
 
c
o
r
d
 
i
n
t
o

t
h
e

i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r
.

T
O
 
R
E
M
O
V
E
 
C
A
B
I
N
E
T
 
B
A
C
K

1
.

L
o
o
s
e
n

F
M
 
a
n
t
e
n
n
a

s
c
r
e
w
s
 
a
n
d
 
r
e
m
o
v
e
 
F
M
 
a
n
t
e
n
n
a
.

2
.

R
e
m
o
v
e
 
4
 
s
c
r
e
w
s
 
f
a
s
t
e
n
i
n
g
 
b
a
c
k
 
t
o
 
c
a
b
i
n
e
t
.

3
.

P
u
l
l

i
n
t
e
r
l
o
c
k
 
p
l
u
g
 
u
n
t
i
l
 
b
a
c
k

s
w
i
n
g
s
 
c
l
e
a
r
 
o
f

c
a
b
i
n
e
t
 
b
o
t
t
o
m
.

4
.

S
l
i
d
e
 
b
a
c
k

d
o
w
n
w
a
r
d
 
i
n
 
g
r
o
o
v
e
s
 
a
n
d
 
r
e
m
o
v
e

f
r
o
m

c
a
b
i
n
e
t
.

T
O
 
R
E
M
O
V
E

C
H
A
S
S
I
S

1
.

R
e
m
o
v
e
 
c
a
b
i
n
e
t
 
b
a
c
k
 
a
s
 
d
e
t
a
i
l
e
d
 
a
b
o
v
e
.

2
.

R
e
m
o
v
e
 
f
o
u

h
e
x
 
-
h
e
a
d
 
s
c
r
e
w
s
 
o
n
 
c
a
b
i
n
e
t

b
o
t
t
o
m
.

3
.

R
e
m
o
v
e

h
e
x
 
-
n
u
t

f
a
s
t
e
n
i
n
g

a
n
t
e
n
n
a
 
s
u
p
p
o
r
t

t
o

s
p
e
a
k
e
r
 
m
o
u
n
t
i
n
g
 
b
o
l
t
.

4
.

R
e
m
o
v
e

k
n
o
b
s
 
b
y
 
r
e
l
e
a
s
i
n
g

c
a
p
t
i
v
e
 
c
l
i
p
s

f
r
o
m

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

5
.

S
w
i
n
g
 
c
h
a
s
s
i
s
 
o
u
t
 
a
n
d
 
t
o
 
r
i
g
h
t

t
o
 
t
r
o
u
b
l
e
s
h
o
o
t
.

i
n
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

F
M
 
A
L
I
G
N
M
E
N
T

T
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
 
f
o
r
 
F
M
 
a
l
i
g
n
m
e
n
t
 
o
f
 
t
h
i
s

r
e
-

c
e
i
v
e
r
 
r
e
q
u
i
r
e
s
 
t
h
e
 
u
s
e
 
o
f
 
a
n
 
o
s
c
i
l
l
o
s
c
o
p
e
,
 
a
 
s
i
g
n
a
l

s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
,
 
a
n
d
 
a
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
(
o
r
 
c
r
y
s
t
a
l
s

m
a
y
 
b
e
 
u
s
e
d
 
f
o
r
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
m
a
r
k
e
r
 
p
i
p
s
 
o
f
 
9
8
 
m
c
s
,

1
0
8
 
m
c
s
,
 
a
n
d
 
1
0
.
7
 
m
c
s
.

T
h
e
 
c
r
y
s
t
a
l
s
 
c
a
n
 
b
e
 
i
n
s
e
r
t
e
d

i
n
t
o
 
t
h
e
 
c
r
y
s
t
a
l
 
m
a
r
k
e
r
 
r
e
c
e
p
t
a
c
l
e
s

o
n

m
o
s
t
 
s
i
g
n
a
l

s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
s
.

1
.

S
e
t
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
F
M
 
p
o
s
i
t
i
o
n
.

2
.

S
e
t
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
t
o
 
m
i
n
i
m
u
m
 
p
o
s
i
t
i
o
n
.

3
.

I
n
 
p
e
a
k
 
a
l
i
g
n
m
e
n
t
,
 
a
 
4
7
0
K
 
r
e
s
i
s
t
o
r

i
s

u
s
e
d

i
n

s
e
r
i
e
s
 
w
i
t
h

t
h
e
 
p
o
s
i
t
i
v
e
 
t
e
s
t
 
l
e
a
d
 
o
f
 
t
h
e
 
V
T
V
M
.

(
N
o
t
e
:

W
i
r
e
 
l
e
n
g
t
h

f
r
o
m

r
e
s
i
s
t
o
r

t
o

e
n
d
 
o
f
 
l
e
a
d

s
h
o
u
l
d
 
n
o
t
 
e
x
c
e
e
d
 
o
n
e
-
h
a
l
f
 
i
n
c
h
.
)

I
n

a
l
i
g
n
i
n
g

t
h
e

F
M
,
 
I
F
 
a
n
d
 
R
F
 
s
e
c
t
i
o
n
s
,
 
t
h
e
 
s
i
g
n
a
l
 
i
n
p
u
t

s
h
o
u
l
d

b
e

r
e
d
u
c
e
d
 
s
o
 
t
h
a
t
 
t
h
e
 
V
T
V
M
 
r
e
a
d
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
-
1
 
V
D
C
.

4
.

I
n
 
a
l
i
g
n
i
n
g
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r
,

a
d
j
u
s
t
 
c
o
r
e
s

o
f
 
T
6
 
f
o
r
 
m
a
x
i
m
u
m
 
D
C
,
 
k
e
e
p
i
n
g
 
t
h
e
 
l
e
v
e
l
 
f
r
o
m

3
t
o
 
4

v
o
l
t
s
. 5
.

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

t
r
o
l
 
o
n
 
t
h
e
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
 
t
o
 
1
5
0
K
C
.

6
.

T
h
e
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
o
u
t
p
u
t
,

w
h
e
n
 
u
s
e
d
,
 
m
a
y

b
e
 
i
n
d
u
c
t
i
v
e
l
y

c
o
u
p
l
e
d

a
s
 
n
e
a
r
 
t
o
 
t
h
e
 
s
w
e
e
p

i
n
p
u
t

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

i
n
p
u
t

j
a
c
k
 
o
n
 
t
h
e
 
s
i
g
n
a
l
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
.

7
.

T
h
e
 
f
r
e
q
u
e
n
c
y
 
s
e
t
t
i
n
g
 
o
f

t
h
e

m
a
r
k
e
r
 
g
e
n
e
r
-

a
t
o
r
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
 
s
e
t
t
i
n
g

f
o
r

e
a
c
h
 
s
t
e
p
 
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
F
M
 
a
l
i
g
n
m
e
n
t
 
c
h
a
r
t
.

M
a
r
k
e
r
 
p
i
p
s
 
s
h
o
u
l
d
 
a
l
w
a
y
s
 
b
e

k
e
p
t
 
a
t

m
i
n
i
-

m
u
m
 
a
m
p
l
i
t
u
d
e
 
t
o
 
p
r
e
v
e
n
t
 
d
i
s
t
o
r
t
i
o
n

o
f
 
t
h
e
 
r
e
s
p
o
n
s
e

c
u
r
v
e
.
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P
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b
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b
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p
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b
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P
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b
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p
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c
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p
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p
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i
r
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c
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c
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U
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1
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O
p
e
n
 
c
a
b
i
n
e
t
 
l
i
d
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.
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e
m
o
v
e
 
s
c
r
e
w
s
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o
l
d
i
n
g
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e
n
t
 
p
a
n
e
l
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o
v
e
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n
d
 
i
n
t
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o
c
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e
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e
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c
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c
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v
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R
e
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e
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o
v
e
 
s
c
r
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p
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R
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R
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c
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i
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r
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R
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i
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r
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i
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c
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f
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c
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i
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e
 
r
e
c
o
r
d
 
c
h
a
n
g
e
r
 
f
r
o
m
 
c
a
b
i
n
e
t
.

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

C
A
T
.
 
N
O
.

S
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M
B
O
L

D
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C
R
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P
T
I
O
N

P
R
I
C
E

C
A
P
A
C
I
T
O
R
S
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R
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m
m
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5

*
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R
S
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8
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7
m
m
f
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2
0

*
-
R
S
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1
7
8
6

C
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2
0
m
m
f
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2
0

*
-
R
S
-
1
7
8
7

*
-
R
S
-
1
7
8
8

C
I
A
,
B
,

C
,
D

C
7
A
,
B
,
C
,

D

T
u
n
i
n
g
 
C
a
p
a
c
i
t
o
r

6
0
m
f
.
,
 
@
4
0
0
V
.
,
 
4
0
m
f
.
,

@
3
0
0
V
.
,
 
1
5
m
f
.
,
 
@
1
5
0
V
.
,

7
0
m
f
.
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@
2
5
V

3
.
9
0

3
.
7
5

R
S
 
-
1
0
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2
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2
0

.
O
l
m
f

.
3
0

R
S
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1
0
5
1
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1
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0
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m
m
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0

R
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R
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.
0
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.
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2
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P
O
T
E
N
T
I
O
M
E
T
E
R
S

*
-
R
S
-
1
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8
3

R
9

L
o
u
d
n
e
s
s
 
C
o
n
t
.
 
3
.
3
m

1
.
9
5

*
-
R
S
-
1
7
8
4

R
2
5

T
o
n
e
 
C
o
n
t
.
 
1
m

1
.
0
0

R
E
S
I
S
T
O
R
S

*
-
R
S
-
1
7
8
2

R
1
8

3
.
3
k
 
R
e
s
i
s
t
o
r
 
4
 
W
a
t
t

.
5
0

*
-
R
S
-
1
8
2
2

R
1
4

2
2
0
 
o
h
m
s
 
4
 
W
a
t
t

.
5
0

C
O
I
L
S
 
A
N
D
 
T
R
A
N
S
F
O
R
M
E
R
S

R
S
 
-
1
1
4
3

T
1
,
2

1
s
t
 
a
n
d
 
2
n
d
 
I
.
F
.
 
T
r
a
n
s

1
.
8
0

*
-
R
S
-
1
7
9
3

T
3

O
u
t
p
u
t
 
T
r
a
n
s
f
o
r
m
e
r

3
.
4
0

*
-
R
S
-
1
7
9
4

T
4

P
o
w
e
r
 
T
r
a
n
s
f
o
r
m
e
r

1
3
.
0
0

*
-
R
S
-
1
7
9
6

L
2

O
s
c
.
 
C
o
i
l

.
7
5

*
-
R
S
-
1
7
9
7

L
l

A
n
t
e
n
n
a

1
.
9
0

M
I
S
C
E
L
L
A
N
E
O
U
S

R
B
-
1
0
5
4

S
p
e
a
k
e
r
 
6
"

6
.
2
5

R
S
 
-
1
1
2
7

P
u
l
l
e
y

.
0
5

R
S
 
-
1
6
1
2

P
o
w
e
r
c
o
r
d

1
.
0
0

R
S
 
-
1
3
2
3

P
i
l
o
t
 
L
i
g
h
t

M
a
z
d
a
 
#
1
2

.
2
5

'

R
S
 
-
1
5
9
8

H
o
l
d
e
r
,
 
C
a
r
t
r
i
d
g
e

1
.
0
0

R
S
 
-
1
6
1
1
s

S
p
i
n
d
l
e
 
(
4
5
 
R
P
M
)

2
.
9
5

R
S
 
-
1
6
4
7

S
o
c
k
e
t
,
 
T
u
b
e
 
(
V
5
)

.
2
5

R
S
 
-
1
6
5
0

S
o
c
k
e
t
,
 
P
i
l
o
t
 
L
i
g
h
t

.
4
0

R
S
 
-
1
6
5
1
s

C
a
r
t
r
i
d
g
e
,
 
S
t
e
r
e
o

6
.
9
5

R
S
 
-
1
6
5
8

F
a
s
t
e
n
e
r
,
 
O
u
t
p
u
t
 
T
r
a
n
s
.
 
t
o
 
M
t
g
.

p
l
a
t
e

.
0
5

R
S
 
-
1
6
6
9

R
e
c
e
p
t
a
c
l
e
,
 
A
C

.
1
5

*
-
R
S
-
1
7
7
1

T
u
f
t
i
n
g
 
S
h
a
f
t
 
A
s
s
e
m

.
6
0

*
-
R
S
-
1
7
7
9

F
a
s
t
e
n
e
r
,
 
P
o
w
e
r
 
T
r
a
n
s
.
 
t
o

M
t
g
.

p
l
a
t
e

.
0
5

*
-
R
S
-
1
7
8
0

C
l
i
p
,
D
i
a
l
 
P
l
a
t
e
 
t
o
 
G
r
i
l
l
e

.
0
2

A
 
-
R
S
 
-
1
7
8
1

D
i
a
l
 
C
o
r
d
 
(
w
a
s
 
g
D
C
0
3
2
)

2
.
5
0
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M
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D
E

L
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m
Q
Q
9
,
0
"

r
o

C
s.

1

-
/
V
V
V
-

,
z
(
9
0
0
'
C
'

©
J
o
h
n
 
F
.
 
R
i
d
e
r

C
A
T
.
 
N
O
.

*
-
R
S
-
1
7
8
9

A
 
-
R
S
 
-
1
7
9
1

A
 
-
R
S
 
-
1
7
9
2

*
-
R
S
-
1
.
7
9
5

A
 
-
R
S
 
-
1
8
2
3

*
-
R
S
-
2
0
8
1

*
-
R
S
-
2
0
8
2

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

(
C
O
N
T
'
D
)

D
E
S
C
R
I
P
T
I
O
N

M
I
S
C
E
L
L
A
N
E
O
U
S

(
c
o
n
t
'
d
)
.

S
w
i
t
c
h
,
 
S
e
l
e
c
t
o
r

S
o
C
k
e
t
,
 
T
u
b
e
 
V
1
,
V
4
 
(
w
a
s
 
R
J
S
2
3
7
)

S
o
c
k
e
t
,
 
T
u
b
e
 
V
2
,
V
3
 
(
w
a
s
 
R
A
2
3
2
)

G
a
s
k
e
t
,
 
S
p
e
a
k
e
r

C
o
n
n
e
c
t
o
r
,
 
S
t
e
r
e
o
 
o
u
t
p
u
t

'

(
w
a
s
 
R
J
S
1
8
2
)

S
h
o
u
l
d
e
r
 
R
i
v
e
t

C
o
m
p
r
e
s
s
i
o
n
 
R
i
n
g
 
(
K
n
o
b
)

P
R
I
C
E

4
.
5
5

'
.
I
5

.
2
5

.
1
5

.
1
5

.
0
5

.
0
5

*
-
R
s
-
1
7
7
2

*
-
1
1
5
-
1
7
7
3

*
-
R
s
-
1
7
7
4

*
-
R
S
-
1
7
7
5

*
-
R
s
-
1
7
7
6

*
-
R
S
-
1
7
7
7

*
-
R
S
-
1
7
7
8

D
E
S
C
R
I
P
T
I
O
N

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

T
r
i
m
 
S
t
r
i
p
.

C
r
y
s
t
a
l

D
i
a
l
 
B
a
c
k

P
o
i
n
t
e
r

K
n
o
b
,
 
T
o
n
e
 
a
n
d
 
L
o
u
d
n
e
s
s

K
n
o
b
,
 
T
u
n
i
n
g

K
n
o
b
,
 
S
t
e
r
e
o
,
 
M
o
n
o
,
 
R
a
d
i
o

P
R
I
C
E

"
*
"

D
e
n
o
t
e
s
 
N
e
w
 
I
t
e
m
s
 
N
o
t
 
P
r
e
v
i
o
u
s
l
y
 
C
a
t
a
l
o
g
e
d
,

P
R
I
C
E
S
 
A
R
E
 
S
U
G
G
E
S
T
E
D
 
L
I
S
T
 
P
R
I
C
E
S
 
S
U
B
J
E
C
T
 
T
O
 
C
H
A
N
G
E
 
W
I
T
H
O
U
T
 
N
O
T
I
C
E
.

A
l
l
 
P
a
r
t
s
 
N
o
t
'
L
i
s
t
e
d
 
B
y
 
C
a
t
a
l
o
g
 
N
u
m
b
e
r
 
A
r
e
 
C
o
m
m
o
n
 
I
t
e
m
s
,
 
O
b
t
a
i
n
a
b
l
e
 
F
r
o
m
 
R
a
d
i
o
 
P
a
r
t
s
 
J
o
b
b
e
r
s
.

A
 
-

D
e
n
o
t
e
s
 
p
a
r
t
 
u
s
e
d
 
i
n
 
f
o
r
m
e
r
 
r
a
d
i
o
/
p
h
o
n
o
 
m
o
d
e
l
s
.

Y
o
u
 
m
a
y
 
h
a
v
e
 
i
t
 
s
t
o
c
k
e
d
 
u
n
d
e
r
 
n
u
m
b
e
r
 
s
h
o
w
n
 
i
n

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

P
l
e
a
s
e
 
c
h
a
n
g
e
 
y
o
u
r
 
r
e
c
o
r
d
s
 
t
o
 
t
h
e
 
n
e
w
 
n
u
m
b
e
r
 
w
i
t
h
 
t
w
o
 
-
l
e
t
t
e
r
 
p
r
e
f
i
x
.
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 D
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O
R
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E
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E
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E
R
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(
5
4
0
-
1
6
0
0
 
K
C
,
 
4
3
5
 
K
C
.
,
 
1
4
4

S
u
p
e
r
s
e
d
e
s
 
S
e
r
v
i
c
e
 
N
o
c
e
 
S
 
-
T
1
1
.
5
-
1

E
R
 
-
S
-
 
T
1
1
5
A

C
O
V
E
R
S

M
O
D
E
L
S

T
1
1
5
A

T
1
1
6
A

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

C
A
B
I
N
E
T
:

7
1
1
5
A
,
 
B
r
o
w
n
;
 
T
1
1
6
A
,
 
I
v
o
r
y

E
L
E
C
T
R
I
C
A
L

R
A
T
I
N
G
:

V
o
l
t
a
g
e
 
1
0
5
-
1
2
0
 
V
o
l
t
s
 
A
C
 
o
r
 
D
C
,
 
3
0

W
a
t
t
s

P
O
W
E
R

O
U
T
P
U
T
:

U
n
d
i
s
t
o
r
t
e
d

.
7
5
 
W
a
t
t
s

M
a
x
i
m
u
m

1
.
2
5
 
W
a
t
t
s

S
P
E
A
K
E
R
S

(
2
)

6
 
1
/
2
"
 
a
n
d
 
4
"
;
 
3
.
2
 
o
h
m
s
 
@
 
4
0
0
 
c
p
s
.

T
U
B
E

C
O
M
P
L
E
M
E
N
T
:

V
1

V
2
V
3
V
4

V
5
V
6

R
.
F
.
 
A
m
p
l
i
f
i
e
r

1
2
B
A
6

O
s
c
i
l
l
a
t
o
r
 
-
C
o
n
v
e
r
t
e
r

1
2
B
E
6

I
.
F
.
 
A
m
p
l
i
f
i
e
r

1
2
B
A
6

D
e
c
.
 
&
 
A
u
d
i
o
 
A
m
p
l
i
f
i
e
r

1
2
A
V
6

P
o
w
e
r
 
O
u
t
p
u
t

3
5
C
5

R
e
c
t
i
f
i
e
r

3
5
W
4

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
 
T
1
1
5
A
 
a
n
d
 
T
1
1
6
A
 
a
r
e
 
a
l
l
 
-
e
l
e
c
t
r
o
n
-
t
u
b
e

r
a
d
i
o
s
.

T
h
e

t
w
o

s
p
e
a
k
e
r
s
 
a
r
e

c
o
n
n
e
c
t
e
d

i
n
 
s
e
r
i
e
s

w
i
t
h
 
t
e
r
m
i
n
a
l
s
 
1
 
a
n
d
 
4
 
o
f
 
t
h
e
 
o
u
t
p
u
t

t
r
a
n
s
f
o
r
m
e
r
.

A
p
u
l
l
 
-
p
u
s
h
,
 
o
n
 
-
o
f
f

v
o
l
u
m
e

c
o
n
t
r
o
l

i
s
 
u
s
e
d
 
o
n

t
h
e
s
e

m
o
d
e
l
s
.

T
O
 
R
E
M
O
V
E
 
C
H
A
S
S
I
S
 
P
R
O
M
 
C
A
B
I
N
E
T

1
.

R
e
m
o
v
e
 
f
i
v
e
 
s
c
r
e
w
s

f
r
o
m
 
c
a
b
i
n
e
t
 
b
a
c
k

a
n
d
 
r
e
m
o
v
e

b
a
c
k
.

2
.

P
u
l
l
 
o
f
f
 
t
h
e
 
t
h
r
e
e
 
k
n
o
b
s
.

3
.

R
e
m
o
v
e
 
t
o
n
e
 
c
o
n
t
r
o
l
 
f
r
o
m
 
b
r
a
c
k
e
t
.

4
.

U
n
s
o
l
d
e
r

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

c
o
n
n
e
c
t

s
p
e
a
k
e
r
s

t
o

c
h
a
s
s
i
s
.

5
.

R
e
m
o
v
e
 
p
o
i
n
t
e
r
 
b
r
a
c
k
e
t
 
b
y

t
u
r
n
i
n
g
 
t
u
n
i
n
g
 
c
o
n
t
r
o
l

s
o
 
t
h
a
t
 
p
o
i
n
t
e
r
 
b
r
a
c
k
e
t
 
i
s
 
a
t
 
e
x
t
r
e
m
e
 
r
i
g
h
t
;
 
t
h
e
n

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

p
o
i
n
t
e
r
 
b
r
a
c
k
e
t

f
u
r
t
h
e
r
 
t
o
 
t
h
e
 
r
i
g
h
t

a
n
d
 
o
f
f
 
o
f

r
a
i
l
.

6
.

R
e
m
o
v
e
 
t
w
o
 
s
c
r
e
w
s
 
f
r
o
m
 
b
o
t
t
o
m
 
r
a
i
l
.

7
.

R
e
m
o
v
e

s
c
r
e
w
s
 
f
r
o
m

t
u
n
i
n
g

a
n
d

v
o
l
u
m
e

c
o
n
t
r
o
l

b
r
a
c
k
e
t
s
.

T
O
 
R
E
M
O
V
E
 
S
P
E
A
K
E
R
S

1
.

F
o
l
l
o
w
 
s
t
e
p
s
 
1
-
7
 
a
s
 
a
b
o
v
e
.

2
.

R
e
m
o
v
e
 
t
o
n
e

c
o
n
t
r
o
l
 
h
o
l
d
e
r

b
r
a
c
k
e
t
 
b
y

r
e
m
o
v
i
n
g

t
w
o
 
s
c
r
e
w
s
.

3
.

R
e
m
o
v
e
 
t
h
e
 
s
i
x

s
c
r
e
w
s
 
h
o
l
d
i
n
g
 
g
r
i
l
l
e

t
o
 
c
a
b
i
n
e
t

f
r
o
n
t
.

4
.

L
a
b
e
l
 
a
n
d
 
u
n
s
o
l
d
e
r
 
r
e
m
a
i
n
i
n
g
 
s
p
e
a
k
e
r
 
l
e
a
d
s
.

5
.

R
e
m
o
v
e
 
s
p
e
a
k
e
r

b
y
 
u
n
s
c
r
e
w
i
n
g

s
c
r
e
w
s
 
o
n
 
f
r
o
n
t
 
o
f

s
p
e
a
k
e
r
.

L
a
b
e
l
 
t
h
e
 
s
p
e
a
k
e
r
 
l
e
a
d
s
 
b
e
f
o
r
e

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

f
r
o
m
 
t
h
e

s
p
e
a
k
e
r
s
;
 
i
n
c
o
r
r
e
c
t
l
y

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

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

N
O
T
E
:

T
h
e

r
a
d
i
o
-
p
h
o
n
o

s
w
i
t
c
h
 
o
n

t
h
e

r
e
a
r
 
o
f

t
h
e

c
a
b
i
n
e
t

s
h
o
u
l
d

b
e

i
n

t
h
e
 
"
r
a
d
i
o
"
 
p
o
s
i
t
i
o
n

b
e
f
o
r
e

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

A
l
w
a
y
s
 
h
a
v
e
 
V
o
l
u
m
e
 
C
o
n
t
r
o
l
 
s
e
t
 
f
o
r

m
a
x
i
m
u
m
,
 
a
n
d

r
e
d
u
c
e
 
s
i
g
n
a
l
 
i
n
p
u
t
 
s
o
 
A
V
C
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t
h
e
'
F
M
 
r
e
c
e
i
v
e
r

a
t
 
a
n
y
 
t
i
m
e
.

D
u
e
 
t
o
 
t
h
e

c
i
r
c
u
i
t
r
y
 
o
f
 
s
o
m
e

t
y
p
e
s
 
o
f
 
t
a
p
e
 
r
e
-

c
o
r
d
e
r
s
,
 
a
 
h
u
m
 
m
a
y
 
b
e

h
e
a
r
d
 
w
h
e
n
 
i
t
 
i
s

p
l
u
g
g
e
d
 
i
n
t
o

t
h
e
 
r
e
c
e
i
v
e
r
.

I
f
 
r
e
v
e
r
s
i
n
g

t
h
e
 
r
e
c
e
i
v
e
r
 
p
o
w
e
r

p
l
u
g

a
n
d
 
t
h
e
 
t
a
p
e

r
e
c
o
r
d
e
r
 
p
o
w
e
r
 
p
l
u
g
 
i
n
 
t
h
e

w
a
l
l
 
o
u
t
l
e
t

d
o
e
s
 
n
o
t
 
e
l
i
m
i
n
a
t
e
 
t
h
e
 
h
u
m
,
 
a
n
 
i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r

w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
.

T
h
e

i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r

r
a
t
i
n
g

s
h
o
u
l
d

b
e
 
1
0
5
-
1
1
7
 
v
o
l
t
s
,
 
5
0
 
w
a
t
t
s
,
 
s
u
c
h

a
s
 
a
 
S
t
a
n
c
o
r

t
r
a
n
s
f
o
r
m
e
r
 
m
o
d
e
l
 
P
6
4
1
0
 
o
r

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

I
S
5
0
.

P
l
u
g

t
h
e
 
i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r
 
i
n
t
o

t
h
e
 
w
a
l
l

o
u
t
l
e
t

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

r
e
c
e
i
v
e
r
 
p
o
w
e
r

c
o
r
d
 
i
n
t
o
 
t
h
e

i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r
.

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

S
 -

T
12

0-
1

C
O

V
E

R
S

M
O

D
E

LS

T
12

04
,B

T
r
o
u
b
l
e
s
h
o
o
t
i
n
g
 
o
r
 
r
e
p
a
i
r
i
n
g

a
 
d
e
f
e
c
t
i
v
e
 
F
M
 
s
e
t

i
s
 
g
e
n
e
r
a
l
l
y
 
s
i
m
i
l
a
r
 
t
o
 
s
e
r
v
i
c
i
n
g
 
a
n
 
A
M
 
r
e
c
e
i
v
e
r
.

T
h
e
 
p
o
w
e
r

s
u
p
p
l
y
 
a
n
d

a
u
d
i
o
 
o
u
t
p
u
t

s
t
a
g
e
s

a
r
e

c
o
m
m
o
n
 
t
o
 
b
o
t
h

A
M
 
a
n
d
 
F
M
.

T
h
e
s
e
 
t
w
o

s
t
a
g
e
s

c
a
n
 
b
e

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

d
e
f
e
c
t
i
v
e
 
F
M
 
p
e
r
f
o
r
m
a
n
c
e
 
a
s
 
l
o
n
g

a
s
 
t
h
e
 
A
M
 
i
s
 
s
a
t
i
s
-

f
a
c
t
o
r
y
.

T
h
e
 
c
i
r
c
u
i
t
s
 
i
n
 
w
h
i
c
h
 
F
M

d
e
f
e
c
t
s
 
m
a
y
 
o
c
c
u
r

a
r
e
 
t
h
e
 
R
F
,
 
o
s
c
i
l
l
a
t
o
r
,
 
I
F
,
 
l
i
m
i
t
e
r
,
 
o
r
 
d
i
s
c
r
i
m
i
n
a
t
o
r

s
t
a
g
e
s
. T
o
 
t
e
s
t

t
h
e
 
F
M

o
s
c
i
l
l
a
t
o
r
,
 
c
h
e
c
k
 
t
h
e
 
g
r
i
d
 
b
i
a
s

v
o
l
t
a
g
e
.

A
 
v
o
l
t
a
g
e

o
f
 
-
.
7
V
.
D
.
C
.
 
w
i
l
l
 
i
n
d
i
c
a
t
e

t
h
a
t

t
h
e

o
s
c
i
l
l
a
t
o
r
 
i
s

o
p
e
r
a
t
i
n
g
.

W
i
t
h

t
h
e

o
s
c
i
l
l
a
t
o
r

o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
,
t
h
e
 
R
F
 
c
a
n
 
b
e
 
c
h
e
c
k
e
d
 
b
y
 
a
t
t
a
c
h
i
n
g

t
h
e
 
s
i
g
n
a
l

g
e
n
e
r
a
t
o
r
 
t
o

t
h
e
 
a
n
t
e
n
n
a

t
e
r
m
i
n
a
l
s

a
n
d

c
h
e
c
k
i
n
g
 
t
h
e
 
o
u
t
p
u
t
 
o
f
 
t
h
e

R
F
 
s
t
a
g
e
 
f
o
r
 
a
 
d
e
f
l
e
c
t
i
o
n

n
 
a
 
3
 
V
D
C
 
V
T
V
M
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
e
r
m
i
n
a
l
 
1
 
o
f

C
o
r
r
e
c
t
i
n
g

t
r
o
u
b
l
e
 
i
n
 
t
h
e
 
R
F

r
e
q
u
i
r
e
s
 
c
a
r
e
 
d
u
e

t
o
 
t
h
e
 
c
r
i
t
i
c
a
l
 
v
a
l
u
e
s

o
f
 
c
o
i
l
s
 
a
n
d
 
l
e
a
d

d
r
e
s
s
i
n
g
s
.

C
a
u
t
i
o
n
 
m
u
s
t
 
b
e
 
e
x
e
r
c
i
s
e
d
 
n
o
t
 
t
o

r
e
a
r
r
a
n
g
e
 
o
r
 
a
d
j
u
s
t

c
o
i
l
s
 
w
i
t
h
o
u
t

d
e
f
i
n
i
t
e
l
y

k
n
o
w
i
n
g

t
h
e

t
r
o
u
b
l
e
,

a
s
 
r
e
a
r
r
a
n
g
i
n
g

l
e
a
d
s
 
o
r

c
o
m
p
o
n
e
n
t
s

m
a
y
 
m
e
a
n
 
r
e
a
d
-

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

N
o
 
A
M

o
n
 
t
h
e

l
o
w
 
f
r
e
q
u
e
n
c
y

p
o
r
t
i
o
n
 
o
f

t
h
e
 
A
M

b
a
n
d
 
m
a
y
 
b
e
 
c
a
u
s
e
d
 
b
y
 
t
h
e

A
M
 
o
s
c
i
l
l
a
t
o
r
 
b
e
c
o
m
i
n
g
 
i
n
-

o
p
e
r
a
t
i
v
e
.

T
h
e

o
s
c
i
l
l
a
t
i
o
n
 
c
a
n
 
u
s
u
a
l
l
y

b
e
 
r
e
s
t
o
r
e
d

b
y
:

1
.

R
e
p
l
a
c
e
 
C
1
2
 
w
i
t
h
 
a
 
3
3
m
m
f
.
 
5
0
0
V
.
 
c
e
r
a
m
i
c
 
d
i
s
c

c
a
p
a
c
i
t
o
r
.

2
.

R
e
p
l
a
c
e
 
1
,
1
1
 
w
i
t
h
 
a
 
l
0
u
h
 
c
h
o
k
e
(
c
a
t
a
l
o
g
 
n
u
m
b
e
r

R
S
 
-
1
4
7
3
.
)

I
f
 
p
r
o
p
e
r

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

n
o
t
 
r
e
s
u
l
t
,

m
a
k
e
 
r
o
u
t
i
n
e
 
c
h
e
e
k
s

o
f
 
o
t
h
e
r
 
A
M
 
o
s
c
i
l
l
a
t
o
r

c
i
r
c
u
i
t

c
o
m
p
o
n
e
n
t
s
.

T
h
e
 
f
o
l
l
o
w
i
n
g

i
s
 
a
 
b
r
i
e
f
 
r
e
s
u
m
e

o
f
 
t
h
e
 
v
a
r
i
o
u
s

s
t
a
g
e
s
 
i
n
 
t
h
e
 
r
e
c
e
i
v
e
r
:

P
O
W
E
R
 
S
U
P
P
L
Y

T
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y
 
c
o
n
s
i
s
t
s

o
f
 
a
 
1
0
0
 
m
i
l
 
s
e
l
e
n
i
u
m

r
e
c
t
i
f
i
e
r

a
n
d
 
a
 
8
0
m
f
.
-
5
0
m
f
.
 
e
l
e
c
t
r
o
l
y
t
i
c
 
c
a
p
a
c
i
t
o
r
.

I
t
 
i
s
 
c
o
m
m
o
n
 
t
o
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M
.

A
n
 
i
n
o
p
e
r
a
t
i
v
e
 
p
o
w
e
r

s
u
p
p
l
y
 
w
i
l
l
 
a
f
f
e
c
t
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M
 
o
p
e
r
a
t
i
o
n
.

A
U
D
I
O
 
A
M
P
L
I
F
I
E
R
S

T
h
e
 
a
u
d
i
o
 
a
m
p
l
i
f
i
e
r
 
s
e
c
t
i
o
n
s
,
 
V
7
 
a
n
d
 
V
8
,
a
r
e
 
a
l
s
o

c
o
m
m
o
n
 
t
o
 
A
M
 
a
n
d
 
F
M
.

T
o

c
h
e
c
k
 
f
o
r
 
o
p
e
r
a
t
i
o
n
,

t
u
r
n

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

a
n
 
a
u
d
i
o
 
s
i
g
n
a
l

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

D
I
S
C
R
I
M
I
N
A
T
O
R

T
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r
 
(
V
7
)
 
i
s
 
u
s
e
d
 
t
o
 
d
e
m
o
d
u
l
a
t
e
 
t
h
e

I
F
 
s
i
g
n
a
l
.

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

t
o
 
v
o
l
t
a
g
e

v
a
r
i
a
t
i
o
n
s
 
t
h
a
t

v
a
r
y
 
i
n
 
a
c
c
o
r
d
a
n
c
e

w
i
t
h

t
h
e
 
a
u
d
i
o

o
r

m
o
d
u
l
a
t
i
n
g
 
v
o
l
t
a
g
e
.

T
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r

p
e
r
f
o
r
m
s

a
f
u
n
c
t
i
o
n

s
o
m
e
w
h
a
t

s
i
m
i
l
a
r
 
t
o

t
h
e
 
2
n
d

d
e
t
e
c
t
o
r
 
i
n
 
a
n
 
A
M
 
s
u
p
e
r
h
e
t
e
r
o
d
y
n
e
 
r
e
c
e
i
v
e
r
.

L
I
M
I
T
E
R

T
h
e

l
i
m
i
t
e
r
 
(
V
6
)
 
r
e
c
e
i
v
e
s
 
t
h
e

a
m
p
l
i
t
u
d
e

m
o
d
u
-

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

a
t
 
i
t
s
 
o
u
t
p
u
t
 
a
 
c
o
n
s
t
a
n
t

a
m
p
l
i
-

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

T
h
e
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
a
m
p
l
i
-

t
u
d
e
,
 
s
u
c
h
 
a
s
 
a
t
o
m
o
s
p
h
e
r
i
c
 
i
n
t
e
r
f
e
r
e
n
c
e

a
n
d
 
m
a
n
-
m
a
d
e

n
o
i
s
e
s

a
r
e

c
u
t

o
f
f

a
n
d

a
c
o
n
s
t
a
n
t

l
e
v
e
l

o
f

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

o
u
t
-

p
u
t
.

T
h
i
s
 
r
e
s
u
l
t
s

i
n
 
c
o
n
s
i
d
e
r
a
b
l
e

r
e
d
u
c
t
i
o
n
 
o
f
 
u
n
-

w
a
n
t
e
d
 
n
o
i
s
e
.

I
.
 
F
.

T
h
e
 
I
F
 
t
r
 
-
1
f
o
r
m
e
r
s
 
a
r
e

T
3
 
a
n
d
 
T
4
 
f
o
r

t
h
e
 
A
M

a
n
d
 
T
i
,
 
T
2
,
 
a
n
d
 
e
5
 
f
o
r
 
t
h
e
 
F
M
.

T
h
e
 
I
F
 
c
a
n
 
b
e
 
c
h
e
c
k
e
d

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

R
F
 
S
E
C
T
I
O
N

T
h
e
 
R
F
 
s
e
c
t
i
o
n
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e
 
R
F

a
m
p
l
i
f
i
e
r
 
(
V
1
)

m
i
x
e
r
 
(
V
2
)
 
a
n
d
 
F
M
 
o
s
c
i
l
l
a
t
o
r

(
V
3
)
.

A
 
s
e
p
a
r
a
t
e

m
i
x
e
r

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

u
s
e
d
 
t
o
 
p
r
e
v
e
n
t

i
n
t
e
r
a
c
t
i
o
n

b
e
-

t
w
e
e
n
 
t
h
e
 
t
w
o
 
s
t
a
g
e
s
.
 
T
h
e
s
e

t
h
r
e
e
 
s
t
a
g
e
s

a
r
e

d
e
-

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

r
e
q
u
i
r
e
d

f
o
r
 
A
M
.

A
F
C

A
F
C
 
i
s
 
a
 
u
n
i
q
u
e
 
f
e
a
t
u
r
e
 
w
h
i
c
h

a
l
l
o
w
s
 
d
r
i
f
t
 
-
f
r
e
e

t
u
n
i
n
g
 
o
n
 
F
M
 
s
i
g
n
a
l
s
.

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

w
i
l
l

a
u
t
o
m
a
t
i
c
a
l
l
y
 
s
h
i
f
t

w
i
t
h
 
t
h
e

i
n
c
o
m
i
n
g

s
i
g
n
a
l
s

t
o

m
a
i
n
t
a
i
n

a
n
 
e
x
a
c
t

d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n
 
t
h
e

i
n
c
o
m
i
n
g

s
i
g
n
a
l
 
a
n
d
 
o
s
c
i
l
l
a
t
o
r
 
a
t

a
l
l
 
t
i
m
e
s
,
 
t
h
e
r
e
b
y
,
 
c
o
m
p
e
n
-

s
a
t
i
n
g
 
f
o
r
 
d
r
i
f
t
 
o
r

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

m
a
n
u
a
l
 
t
u
n
i
n
g
.

T
h
i
s
 
s
h
i
f
t

i
n

o
s
c
i
l
l
a
t
o
r

f
r
e
q
u
e
n
c
y

a
u
t
o
m
a
t
i
c
a
l
l
y

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

T
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e

v
a
r
i
a
t
i
o
n
s
 
f
r
o
m

V
7
 
a
r
e
 
f
e
d

i
n
t
o

g
r
i
d

7
 
o
f

V
3
(
A
F
C
 
s
e
c
t
i
o
n
)
 
w
h
i
c
h

v
a
r
i
e
s

t
h
e

i
n
-

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

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

s
t
a
b
i
l
i
z
i
n
g
 
t
h
e
 
o
s
c
i
l
l
a
t
o
r
 
e
x
a
c
t
l
y
 
o
n
 
f
r
e
q
u
e
n
c
y
.

T
O
 
R
E
M
O
V
E
 
C
A
B
I
N
E
T

1
.

R
e
m
o
v
e
 
2
 
c
a
b
,
 
r
e
a
r
 
s
c
r
e
w
s
 
&
 
s
e
p
a
r
a
t
e
 
f
r
o
n
t
 
&
 
b
a
c
k
.

2
.

C
h
a
s
s
i
s
 
c
a
n
 
r
e
m
a
i
n
 
o
n
 
c
a
b
i
n
e
t
 
f
r
o
n
t
 
f
o
r
 
t
r
o
u
b
l
e
-

s
h
o
o
t
i
n
g
 
a
n
d
 
a
l
i
g
n
m
e
n
t
.

K
n
o
b
s
 
a
r
e
 
r
e
m
o
v
e
d
 
b
y
 
r
e
l
e
a
s
i
n
g
 
c
a
p
t
i
v
e
 
c
l
i
p
s
 
w
i
t
h

a
 
s
c
r
e
w
d
r
i
v
e
r
.
)

T
O
 
R
E
M
O
V
E
 
A
 
S
P
E
A
K
E
R

1
.

S
a
m
e
 
a
s
 
N
o
.
 
1
 
a
b
o
v
e
.

2
.

U
n
s
c
r
e
w

t
h
e

s
i
x

h
e
x
 
-
h
e
a
d

s
c
r
e
w
s

h
o
l
d
i
n
g

t
h
e

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

3
.

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

s
p
e
a
k
e
r

l
e
a
d
s

f
r
o
m

s
p
e
a
k
e
r

t
e
r
m
i
n
a
l
s
.

R
e
v
e
r
s
e
d

s
p
e
a
k
e
r
 
l
e
a
d
s

w
i
l
l
 
c
a
u
s
e

d
i
s
-

t
o
r
t
e
d
 
a
u
d
i
o
.

4
.

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

f
r
o
n
t
 
o
f

s
p
e
a
k
e
r

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

A
l
i
g
n
m
e
n
t
 
E
q
u
i
p
m
e
n
t
:

1
.

I
s
o
l
a
t
i
o
n
 
T
r
a
n
s
f
o
r
m
e
r
.

2
.

O
s
c
i
l
l
o
s
c
o
p
e
.

3
.

A
M
 
-
F
M
 
s
i
g
n
a
l
 
g
e
n
e
r
a
t
o
r
 
w
i
t
h
 
s
w
e
e
p
.

4
.

M
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
(
o
r
 
1
0
.
7
m
c
,
9
8
m
c
,
 
1
0
8
m
c
 
c
r
y
s
t
a
l
s
)

5
.

V
T
V
M
.

6
.

.
0
5
 
m
f
.
,
 
4
0
0
V
.
 
p
a
p
e
r
 
c
a
p
a
c
i
t
o
r
.

7
.

1
/
2
 
m
e
g
.
 
1
/
2
 
W
.
 
c
a
r
b
o
n
 
r
e
s
i
s
t
o
r
.

8
.

2
7
0
 
o
h
m
 
1
/
2
 
W
.
 
c
a
r
b
o
n
 
r
e
s
i
s
t
o
r
.

9
.

A
l
l
i
g
a
t
o
r
 
c
l
i
p
s
.

A
IW

E
S

A
IW

IM
M

U
M

M
Ig

E
t-

00
A

11
0

Itila
rr

al
lN

E
W

F
it

C
A
U
T
I
O
N

A
l
w
a
y
s
 
u
s
e
 
a
n

i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r

w
h
e
n

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

e
q
u
i
p
m
e
n
t
 
a
n
d
 
p
e
r
s
o
n
n
e
l
.

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

R
e
a
d

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

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

o
p
e
r
a
t
i
n
g

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

A
 
c
o
m
p
l
e
t
e

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
a
l
l
 
t
e
s
t
 
e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
a
 
v
a
l
u
a
-

b
l
e
 
a
s
s
i
s
t
a
n
c
e
 
b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
a
l
i
g
n
m
e
n
t

p
r
o
c
e
d
u
r
e
s

o
n
 
a
 
r
e
c
e
i
v
e
r
.

B
e
f
o
'
e
 
t
h
e
 
t
e
s
t
 
e
q
u
i
p
m
e
n
t
 
i
s
 
t
u
r
n
e
d
 
o
n
,
 
b
e
 
s
u
r
e

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

a
r
e
 
s
e
c
u
r
e

b
e
t
w
e
e
n
 
a
l
l

t
e
s
t
 
e
-

q
u
i
p
m
e
n
t
 
a
n
d
 
r
e
c
e
i
v
e
r
.

T
h
e
 
A
M
 
a
l
i
g
n
m
e
n
t
 
s
h
o
u
l
d
 
a
l
w
a
y
s
 
b
e
 
c
h
e
c
k
e
d
 
b
e
f
o
r
e

p
r
o
c
e
e
d
i
n
g
 
w
i
t
h
 
t
h
e
 
F
M
 
a
l
i
g
n
m
e
n
t
.

A
M

T
h
e
 
A
M
 
a
l
i
g
n
m
e
n
t
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
w
i
t
h
 
a
 
V
T
V
M

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

m
o
n
i
t
o
r
.

A
l
l

V
T
V
M

o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
 
w
i
l
l
 
b
e
 
o
b
s
e
r
v
e
d
 
o
n
 
a
n
 
A
C
 
v
o
l
t
 
s
c
a
l
e
.

S
e
e
 
t
h
e

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

s
t
e
p
 
b
y

s
t
e
p
 
p
r
o
-

c
e
d
u
r
e
. S
e
t
 
t
h
e
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
"
A
M
"
 
p
o
s
i
t
i
o
n
.

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

t
o
 
m
a
x
i
m
u
m
 
v
o
l
u
m
e

p
o
s
i
t
i
o
n

a
n
d
 
a
d
j
u
s
t

t
h
e
 
s
i
g
n
a
l

g
e
n
e
r
a
t
o
r
 
o
u
t
p
u
t

c
o
n
t
r
o
l
 
f
o
r

a
l
i
g
n
m
e
n
t
 
s
i
g
n
a
l
.

T
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
r
e
c
e
i
v
e
r

s
h
o
u
l
d
 
n
o
t
 
b
e

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

o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

F
M

T
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
f
o
r
 
F
M
 
a
l
i
g
n
m
e
n
t

o
f

t
h
i
s
 
r
e
-

c
e
i
v
e
r

i
s

b
y
 
u
s
i
n
g

a
n

o
s
c
i
l
l
o
s
c
o
p
e
,
 
s
i
g
n
a
l
 
-
s
w
e
e
p

g
e
n
e
r
a
t
o
r
,
 
a
n
d
 
a
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
(
o
r
 
c
r
y
s
t
a
l
s
 
m
a
y
 
b
e

u
s
e
d
 
f
o
r
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
m
a
r
k
e
r
 
p
i
p
s
 
o
f
 
9
8
 
m
c
s
,
 
1
0
8
 
m
c
s
,

a
n
d
 
1
0
.
7
 
m
c
s
.

T
h
e
 
c
r
y
s
t
a
l
s
 
c
a
n
 
b
e
 
i
n
s
e
r
t
e
d
 
i
n
t
o

t
h
e

c
r
y
s
t
a
l
 
m
a
r
k
e
r

r
e
c
e
p
t
a
c
l
e
s

o
n

m
o
s
t

s
i
g
n
a
l

s
w
e
e
p

g
e
n
e
r
a
t
o
r
s
.

S
e
t
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
F
M
 
p
o
s
i
t
i
o
n
.

S
e
t
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
t
o
 
m
i
n
i
m
u
m
 
p
o
s
i
t
i
o
n
.

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

o
n
 
s
w
e
e
p

g
e
n
e
r
a
t
o
r
 
t
o

1
5
O
K
C
. A
 
m
a
r
k
e
r
 
i
s
 
n
e
e
d
e
d
 
t
o
 
p
r
o
p
e
r
l
y
 
a
l
i
g
n
 
t
h
e
 
r
e
c
e
i
v
e
r

f
o
r
 
s
w
e
e
p
,
 
b
a
n
d
 
w
i
d
t
h
,
 
a
n
d
 
s
e
n
s
i
t
i
v
i
t
y
.

T
h
e
 
r
e
c
e
i
v
e
r
 
m
a
y
 
b
e

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

o
f

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

b
a
n
d
s
 
a
n
d
 
s
e
n
s
i
t
i
v
i
t
y
 
i
s
 
g
r
e
a
t
l
y
 
r
e
d
u
c
e
d
 
d
u
e

t
o

t
h
e

i
n
a
b
i
l
i
t
y
 
o
f
 
e
s
t
a
b
l
i
s
h
i
n
g
 
c
o
r
r
e
c
t
 
l
i
m
i
t
s
 
f
o
r
 
t
h
e

r
e
-

s
p
o
n
s
e
 
c
u
r
v
e
.

T
h
e
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r

o
u
t
p
u
t
 
m
a
y
 
b
e

i
n
d
u
c
t
i
v
e
l
y

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

i
n
p
u
t
 
p
o
i
n
t
 
a
s
 
p
o
s
s
i
b
l
e

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

j
a
c
k
 
o
n
 
t
h
e
 
s
i
g
n
a
l

s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
.

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

u
s
e
d
,
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e

s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
 
s
e
t
t
i
n
g
 
f
o
r

e
a
c
h
 
s
t
e
p
 
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
F
M
 
a
l
i
g
n
m
e
n
t
 
c
h
a
r
t
.

M
a
r
k
e
r
 
p
i
p
s
 
s
h
o
u
l
d
 
a
l
w
a
y
s

b
e
 
k
e
p
t
 
t
o

a
 
m
i
n
i
m
u
m

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

T
h
e
 
p
o
s
i
t
i
o
n

o
f
 
t
h
e
 
r
e
c
e
i
v
e
r

s
h
o
u
l
d

n
o
t

b
e

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

p
r
e
v
e
n
t
 
p
o
s
s
i
b
l
e

e
r
r
o
r

i
n
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

W
h
e
n
 
r
e
p
l
a
c
i
n
g
 
F
M
 
c
o
m
p
o
n
e
n
t
s
 
i
n
 
t
h
e
 
t
u
n
e
r
 
s
e
c
t
i
o
n
,

m
o
u
n
t
 
r
e
p
l
a
c
e
m
e
n
t
 
p
a
r
t
 
e
x
a
c
t
l
y

a
s
 
t
h
e

o
r
i
g
i
n
a
l
 
a
n
d

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

A
 
1
/
2
"
 
p
i
e
c
e
 
o
f
 
b
u
s
 
w
i
r
e
 
c
a
n
 
b
e
 
s
o
l
d
e
r
e
d
 
t
o
 
e
a
c
h

t
e
s
t
 
p
o
i
n
t
 
o
n
 
t
h
e
 
d
i
p
 
-
s
o
l
d
e
r
e
d
 
s
i
d
e
 
o
f
 
c
h
a
s
s
i
s
 
b
o
a
r
d
,

s
o
 
t
h
a
t
 
t
h
e
 
t
e
s
t
 
e
q
u
i
p
m
e
n
t
 
c
a
n
 
b
e
 
a
t
t
a
c
h
e
d
 
m
o
r
e
 
r
e
a
l
n
y

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

O
U

T
P

U
T

 P
O

IN
T

 S
i

*F
ur

 P
O

W
 S

i
R

E
C

E
IV

E
R

R
E

C
S

vE
R

©
S

E
E

A
uC

R
W

IR
E

IN
T

C
H

A
R

T
)

R
E

C
E

iv
E

R
C

E
iv

E
R

cR
A

SS
IS

 W
O

A
D

C
K

A
SU

S
C

I/C
am

e

F
1
G
.
3

C
O

PR
E

C
T

E
D

 T
o 

W
E

E
R

G
E

N
 O

R
11

a0
U

C
T

IV
E

L
Y

 C
O

O
L

E
D

re
 E

E
C

D
ve

r.
T

 I
rs

r 
PO

W
:

©
J
o
h
n
 
F
.
 
R
i
d
e
r

M
O

D
E

L
S 

T
 -

12
0A

, B



M
O

D
E

L
S 

T
 -

12
0A

, B

A
M
 
A
L
I
G
N
M
E
N
T
 
C
H
A
R
T

V
T
V
M

O
U
T
P
U
T

O
S
C
I
L
L
O
S
C
O
P
E

O
U
T
P
U
T

S
t
e
p

S
i
g
n
a
l
 
G
e
n
e
r
a
t
o
r

I
n
p
u
t

P
o
i
n
t

G
e
n
.

S
e
t
t
i
n
g

R
e
c
e
i
v
e
r

T
u
n
i
n
g

C
o
n
n
e
c
t

V
T
V
M

A
c
r
o
s
s

A
d
j
u
s
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g

C
o
n
n
e
c
t

S
c
o
p
e

A
c
r
o
s
s

A
d
j
u
s
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
.

1

H
i
g
h
 
s
i
d
e
 
t
o

T
e
s
t
 
P
o
i
n
t
 
3
 
i
n

s
e
r
i
e
s
 
w
i
t
h
 
a

.
0
5
m
f
.
,
 
l
o
w
 
s
i
d
e

t
o
 
c
h
a
s
s
i
s
.

4
5
5
 
K
C

3
0
 
%

M
o
d
.

w
i
t
h

4
0
0

c
y
c
l
e
s

G
a
n
g

C
l
o
s
e
d

V
o
i
c
e

C
o
i
l

T
o
p
 
a
n
d
 
b
o
t
t
o
m
 
c
o
r
e
s

o
f
 
T
4
 
f
o
r
 
m
a
x
.
 
o
u
t
-

p
u
t

V
o
i
c
e

C
o
i
l

T
o
p
 
a
n
d
 
b
o
t
t
o
m
 
c
o
r
e
s

o
f
 
T
4
 
f
o
r
 
m
a
x
.
 
a
m
p
l

o
f
 
c
u
r
v
e
.

S
e
e
 
f
i
g
.

4
,

T
o
p
 
a
n
d
 
b
o
t
t
o
m
 
c
o
r
e
s

o
f
 
T
3
 
f
o
r
 
m
a
x
.
 
o
u
t
-

p
u
t

T
o
p
 
a
n
d
 
b
o
t
t
o
m
 
c
o
r
e
s

o
f
 
T
3
 
f
o
r
 
m
a
x
.
 
a
m
p
l
.

o
f
 
c
u
r
v
e
.

S
e
e
 
F
i
g
.

4.
2

H
i
g
h
 
s
i
d
e
 
t
o
 
T
e
s
t

P
o
i
n
t
 
2
 
i
n
 
s
e
r
i
e
s

w
i
t
h
 
a
 
.
0
5
 
m
f
.
,

l
o
w
 
s
i
d
e
 
t
o

c
h
a
s
s
i
s

3
R
e
p
e
a
t
 
s
t
e
p
s

1
 
a
n
d
 
2
.

4

I
n
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0
0
5

1
5
0
o
h
m

4
7
0
K

3
8
o
h
m

8
5
o
h
m

4
7
0
K

*
1
5
0
0
o
h
m

*
3
0
0
o
h
m

3
5
W
4

T
P

T
P

8
5
o
h
m

1
1
5
o
h
m

1
1
5
o
h
m

1
1
5
o
h
m

2
0
K
(
M
i
n
)

*
M
e
a
s
u
r
e
d
 
f
r
o
m
 
P
i
n
 
7
 
o
f
 
V
5

T
P
 
T
i
e
 
P
o
i
n
t

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

*
*
 
5
7
5
K

i
n
 
"
B
"
 
v
e
r
s
i
o
n
s

T
O

 P
IL

O
T

 L
IG

H
T

J7
8

5
4

3
2

IN
T

E
R

LO
C

K
T

E
R

A
K

N
A

L\
T

O
 S

W
1

T
O

 V
O

LU
M

E
 C

O
N

T
R

O
L

T
O

 A
N

T
E

N
N

A
LI

M
O

D
E

L
S 

T
 -

13
0A

, B
, T

 -
13

1A
, B

, T
 -

13
2A

,B
©
J
o
h
n
 
F
.
 
R
i
d
e
r



M
O

D
E

L
 T

 -
13

5A

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
 
-
T
1
3
5

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

E
L
E
C
T
R
I
C
A
L

R
A
T
I
N
G
:

1
0
5
-
1
2
0
 
v
o
l
t
s
 
A
C
 
D
C
 
@
 
6
0
 
c
y
c
l
e
 
4
0
 
w
a
t
t
s

T
U
N
I
N
G
.
R
A
N
G
E
:

A
M F
M

5
4
0
-
1
6
0
0
 
K
C

8
8
-
1
0
8

M
C

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

A
M F
M

4
5
5
 
K
C

1
0
.
7
 
M
C

P
O
W
E
R
 
O
U
T
P
U
T
:

.
9
 
W
a
t
t
s
 
U
n
d
i
s
t
o
r
t
e
d

1
.
4
 
W
a
t
t
s
 
M
a
x
i
m
u
m

T
h
e
 
p
o
w
e
r

r
e
c
t
i
f
i
e
r

a
n
d

A
n
 
i
n
o
p
e
r
a
t
i
v
e

F
M
 
o
p
e
r
a
t
i
o
n
.

P
O
W
E
R
 
S
U
P
P
L
Y

S
 -

T
 1

35
- 

[
C

O
V

E
R

S
M

O
D

E
L

T
13

5 
A

s
u
p
p
l
y
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
1
0
0
 
m
i
l
 
s
e
l
e
n
i
u
m

a
 
8
0
m
f
.
-
5
0
m
f
.
 
e
l
e
c
t
r
o
l
y
t
i
c

c
a
p
a
c
i
t
o
r
.

p
o
w
e
r
 
s
u
p
p
l
y
 
w
i
l
l
 
a
f
f
e
c
t
 
b
o
t
h
 
A
M

a
n
d

A
U
D
I
O
 
A
M
P
L
I
F
I
E
R
S

T
h
e
 
a
u
d
i
o
 
a
m
p
l
i
f
i
e
r

t
u
b
e
s

V
6
 
a
n
d
 
V
7
,
a
r
e
 
a
l
s
o

c
o
m
m
o
n
 
t
o

A
M
 
a
n
d
 
F
M
.

T
o

c
h
e
c
k
 
f
o
r

o
p
e
r
a
t
i
o
n
,
 
t
u
r
n

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

m
a
x
i
m
u
m
 
a
n
d
 
a
p
p
l
y
 
a
n

a
u
d
i
o
 
s
i
g
n
a
l

t
o
 
T
.
 
P
.
 
5
.

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

D
I
S
C
R
I
M
I
N
A
T
O
R

A
 
b
u
i
l
t
-
i
n
 
f
e
r
r
i
t
e

r
o
d
 
a
n
t
e
n
n
a

i
s
 
p
r
o
v
i
d
e
d
 
f
o
r

A
M
 
r
e
c
e
p
t
i
o
n
.

T
h
e
 
p
o
w
e
r

l
i
n
e

c
o
r
d
 
i
s

u
s
e
d
 
a
s

t
h
e

b
u
i
l
t
-
i
n

F
M
 
a
n
t
e
n
n
a
.

T
h
e

c
l
a
m
p
 
o
n

t
h
e
 
p
o
w
e
r

l
i
n
e

c
o
r
d
 
i
s
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
t
o
p
 
t
e
r
m
i
n
a
l
 
o
n
 
t
h
e
 
F
M
 
a
n
t
e
n
n
a

t
e
r
m
i
n
a
l
 
b
o
a
r
d
.

K
e
e
p
 
t
h
e

p
o
w
e
r
 
c
o
r
d
 
l
e
a
d
i
n
g

t
o
 
t
h
e

e
l
e
c
t
r
i
c
a
l
 
o
u
t
l
e
t
 
f
r
e
e
 
f
r
o
m
 
o
t
h
e
r

w
i
r
e
s
 
a
n
d
 
e
x
t
e
n
d
e
d

t
o
 
i
t
s
 
f
u
l
l
e
s
t
 
l
e
n
g
t
h
.

C
h
a
n
g
i
n
g
 
t
h
e
 
p
o
s
i
t
i
o
n
 
o
f

t
h
e

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

A
 
F
M
 
o
u
t
d
o
o
r
 
d
i
p
o
l
e
 
a
n
t
e
n
n
a
 
m
a
y
 
b
e
 
i
n
s
t
a
l
l
e
d
 
f
o
r

d
i
s
t
a
n
t

s
t
a
t
i
o
n

r
e
c
e
p
t
i
o
n
.

T
h
e

d
i
p
o
l
e

s
h
o
u
l
d

b
e

p
l
a
c
e
d
 
a
s

h
i
g
h
 
a
s

p
o
s
s
i
b
l
e

a
n
d
 
f
r
e
e

f
r
o
m
 
a
l
l

o
b
-

s
t
r
u
c
t
i
o
n
s
.

T
h
e
 
e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
a
n
t
e
n
n
a
 
s
h
o
u
l
d
 
b
e
 
i
n

a
 
h
o
r
i
z
o
n
t
a
l

p
o
s
i
t
i
o
n

a
n
d
 
a
t

r
i
g
h
t

a
n
g
l
e
s
 
t
o

t
h
e

d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
.
 
F
M
 
s
i
g
n
a
l
.

T
h
e

a
n
t
e
n
n
a
 
l
e
a
d
s
 
(
3
0
0

o
h
m
 
t
w
i
n
 
l
i
n
e
)
 
f
r
o
m
 
t
h
e
 
a
n
t
e
n
n
a
 
s
h
o
u
l
d
 
b
e
 
b
r
o
u
g
h
t
d
o
w
n

t
h
e
 
s
i
d
e
 
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
 
b
y
 
s
t
a
n
d
-
o
f
f
 
i
n
s
u
l
a
t
o
r
s
.

A
t

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

a
p
p
r
o
v
e
d

l
i
g
h
t
n
i
n
g

a
r
r
e
s
t
o
r

s
h
o
u
l
d
 
b
e

u
s
e
d
.

T
h
e

a
r
r
e
s
t
o
r

m
u
s
t

h
a
v
e

t
h
r
e
e

t
e
r
m
i
n
a
l
s
.

T
h
e

c
e
n
t
e
r

t
e
r
m
i
n
a
l

s
h
o
u
l
d

b
e

c
o
n
n
e
c
t
e
d
 
b
y
 
a

n
u
m
b
e
r
 
1
4
 
w
i
r
e

d
i
r
e
c
t
l
y
 
t
o
 
a
 
g
r
o
u
n
d

p
i
p
e
 
i
n
 
t
h
e
 
g
r
o
u
n
d

i
m
m
e
d
i
a
t
e
l
y

b
e
l
o
w
 
t
h
e
 
a
r
r
e
s
t
o
r
.

T
h
e
 
d
i
p
o
l
e
 
a
n
t
e
n
n
a
 
m
a
s
t
 
m
a
y
 
a
l
s
o

b
e
 
g
r
o
u
n
d
e
d
.

T
h
e
 
a
n
t
e
n
n
a
 
l
e
a
d
s
 
f
r
o
m
 
t
h
e
 
a
n
t
e
n
n
a

a
r
e

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

a
n
d
 
t
h
e
n
 
i
n
t
o
 
t
h
e
 
b
u
i
l
d
i
n
g
 
t
o
 
t
h
e
 
t
w
o
 
F
M
 
t
e
r
m
i
n
a
l
s
 
o
n

t
h
e
 
F
M
 
s
e
t
.

D
i
s
c
o
n
n
e
c
t
 
t
h
e
 
l
i
n
e
 
c
o
r
d
 
c
l
a
m
p
 
f
r
o
m

t
h
e

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

D
o

n
o
t
 
c
o
n
n
e
c
t
 
g
r
o
u
n
d

w
i
r
e
s
 
t
o
 
t
h
e
 
F
M
 
r
e
c
e
i
v
e
r

a
t
 
a
n
y
 
t
i
m
e
.

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

T
h
e
 
p
o
w
e
r

s
u
p
p
l
y
 
a
n
d

a
u
d
i
o
 
o
u
t
p
u
t

s
t
a
g
e
s

a
r
e

c
o
m
m
o
n

t
o
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M
.

T
h
e
s
e

t
w
o
 
s
t
a
g
e
s

c
a
n
 
b
e

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

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

l
o
n
g
 
a
s
 
t
h
e
 
A
M
 
i
s
 
s
a
t
i
s
-

f
a
c
t
o
r
y
.

T
h
e
 
c
i
r
c
u
i
t
s

i
n
 
w
h
i
c
h
 
F
M
 
d
e
f
e
c
t
s
 
m
a
y
 
o
c
c
u
r

a
r
e

t
h
e

R
.
 
F
.
,

o
s
c
i
l
l
a
t
o
r
,

I
F
,

l
i
m
i
t
e
r

o
r

d
i
s
-

c
r
i
m
i
n
a
t
o
r
 
s
t
a
g
e
s
.

T
o
 
t
e
s
t
 
t
h
e
 
F
M
 
o
s
c
i
l
l
a
t
o
r
,
 
w
i
t
h
 
a
 
V
T
V
M
 
c
h
e
c
k
 
t
h
e

g
r
i
d

b
i
a
s

v
o
l
t
a
g
e
 
b
y

m
e
a
s
u
r
i
n
g

b
e
t
w
e
e
n

g
r
i
d

a
n
d

g
r
o
u
n
d
.

A
 
v
o
l
t
a
g
e

-
o
f
 
-
.
7
V
.
D
.
C
.
 
w
i
l
l

i
n
d
i
c
a
t
e

t
h
a
t

t
h
e

o
s
c
i
l
l
a
t
o
r

i
s
 
o
p
e
r
a
t
i
n
g
.

W
i
t
h

t
h
e

o
s
c
i
l
l
a
t
o
r

o
p
e
r
a
t
i
n
g

p
r
o
p
e
r
l
y
,
 
t
h
e

R
F

c
a
n
 
b
e

c
h
e
c
k
e
d
 
b
y

a
t
-

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

a
n
d

c
h
e
c
k
i
n
g

t
h
e

o
u
t
p
u
t

o
f

t
h
e
 
R
F

s
t
a
g
e
 
f
o
r

a
d
e
f
l
e
c
t
i
o
n
 
6
n
 
t
h
e
 
-
3
V
.
D
.
C
,
 
s
c
a
l
e
 
o
f
 
V
T
V
M
 
c
o
n
n
e
c
t
e
d
 
t
o

p
i
n
 
1
 
o
f
 
V
3
.

W
h
e
n

t
r
o
u
b
l
e
s
h
o
o
t
i
n
g

t
h
e
 
F
M
-
R
F
s
e
c
t
i
o
n
,
 
e
x
t
r
e
m
e

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

C
o
m
p
o
n
e
n
t
 
p
o
s
i
t
i
o
n
i
n
g
 
a
n
d

l
e
a
d
 
d
r
e
s
s
i
n
g
 
i
s
 
v
e
r
y
 
c
r
i
t
i
c
a
l
 
i
n
 
t
h
e
 
R
F
 
s
t
a
g
e
.

T
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r
 
(
V
6
)
 
i
s
 
u
s
e
d
 
t
o
 
d
e
m
o
d
u
l
a
t
e
 
t
h
e

I
.
 
F
.
 
s
i
g
n
a
l
.

T
h
e

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

a
r
e
 
c
h
a
n
g
e
d

b
a
c
k
 
t
o

v
o
l
t
a
g
e
 
v
a
r
i
a
t
i
o
n
s

t
h
a
t
 
v
a
r
y
 
i
n

a
c
c
o
r
d
a
n
c
e

w
i
t
h

t
h
e

a
u
d
i
o

o
r

m
o
d
u
l
a
t
i
n
g

v
o
l
t
a
g
e
.

T
h
e

d
i
s
-

c
r
i
m
i
n
a
t
o
r

p
e
r
f
o
r
m
s
 
a
 
f
u
n
c
t
i
o
n

s
o
m
e
w
h
a
t

s
i
m
i
l
a
r
 
t
o

t
h
e
 
2
n
d
.
 
d
e
t
e
c
t
o
r
 
i
n
 
a
n
 
A
M
 
s
u
p
e
r
h
e
t
e
r
o
d
y
n
e
 
r
e
c
e
i
v
e
r
.

L
I
M
I
T
E
R

T
h
e
 
l
i
m
i
t
e
r
(
V
5
)
 
r
e
m
o
v
e
s
 
a
n
y
 
a
m
p
l
i
t
u
d
e
 
m
o
d
u
l
a
t
i
o
n
,

s
u
c
h
 
a
s
 
a
t
m
o
s
p
h
e
r
i
c

a
n
d
 
m
a
n
-
m
a
d
e
 
n
o
i
s
e
s
,
 
a
n
d
 
p
r
o
v
i
d
e
s

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

T
h
i
s
 
r
e
s
u
l
t
s

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

I
F
.

T
h
e
 
I
F

t
r
a
n
s
f
o
r
m
e
r
s
 
a
r
e
 
T
3
 
a
n
d
 
T
4
 
f
o
r

t
h
e
 
A
M
;

a
n
d

T
l
,
 
T
2
,
 
a
n
d
 
T
5
 
f
o
r
 
t
h
e

F
M
.

T
h
e
 
I
.

F
.
 
c
a
n

b
e

c
h
e
c
k
e
d
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
a
l
i
g
n
m
e
n
t
 
c
h
a
r
t
.

R
F
 
S
E
C
T
I
O
N

T
h
e
 
R
F
 
s
e
c
t
i
o
n
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e
 
R
F
 
a
m
p
l
i
f
i
e
r
(
V
1
)
,

m
i
x
e
r
 
a
n
d
 
F
M

o
s
c
i
l
l
a
t
o
r
 
(
V
2
)
.

T
h
e
s
e

t
w
o
 
s
t
a
g
e
s
 
a
r
e

d
e
s
i
g
n
e
d

t
o
 
o
p
e
r
a
t
e
 
a
t

h
i
g
h
e
r
 
f
r
e
q
u
e
n
c
i
e
s

t
h
a
n
 
r
e
-

q
u
i
r
e
d
 
f
o
r
 
A
M
.

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

1
.

P
u
l
l
 
v
o
l
u
m
e
 
a
n
d
 
t
o
n
e
 
k
n
o
b
s
 
s
t
r
a
i
g
h
t
 
o
f
f
.

2
.

T
u
r
n
 
A
M
 
F
M
 
b
a
n
d
 
s
w
i
t
c
h
 
k
n
o
b
 
9
0
°
c
o
u
n
t
e
r
-
c
l
o
c
k
w
i
s
e

a
n
d
 
s
l
i
d
e
 
t
o
 
c
e
n
t
e
r
 
o
f
 
s
l
o
t
.

3
.

R
e
m
o
v
e
 
t
w
o
 
s
c
r
e
w
s
 
f
r
o
m
 
c
a
b
i
n
e
t
 
b
a
c
k
 
a
n
d
 
p
u
l
l
b
a
c
k

o
f
f
.

4
.

R
e
m
o
v
e
 
t
h
r
e
e
 
s
c
r
e
w
s
 
f
r
o
m
 
c
a
b
i
n
e
t
 
b
o
t
t
o
m
.

5
.

T
u
n
i
n
g
 
k
n
o
b
s
 
a
r
e
 
c
a
p
t
i
v
e
 
k
n
o
b
s
 
a
n
d
 
r
e
m
a
i
n
 
i
n

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

6
.

C
l
o
s
e
 
t
u
n
i
n
g
 
g
a
n
g
 
t
o
 
p
r
e
v
e
n
t

d
a
m
a
g
e
 
t
o

p
l
a
t
e
s
;

p
l
a
c
e
 
o
n
e
 
h
a
n
d
 
u
n
d
e
r
 
c
i
r
c
u
i
t

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

o
v
e
r
 
f
r
o
n
t
 
e
d
g
e
,
 
a
n
d
 
p
u
l
l
 
c
h
a
s
s
i
s
 
o
u
t
 
o
f
 
c
a
b
i
n
e
t
.

T
O
 
R
E
P
L
A
C
E
 
C
H
A
S
S
I
S

1
.

W
h
e
n
 
r
e
p
l
a
c
i
n
g
 
c
h
a
s
s
i
s
 
i
n
 
c
a
b
i
n
e
t
,
 
s
e
t
 
t
h
e
 
A
M
 
F
M

b
a
n
d
 
s
w
i
t
c
h
 
k
n
o
b
 
i
n
 
t
h
e
 
9
0
°
 
p
o
s
i
t
i
o
n
 
s
o
 
t
h
a
t
 
i
t
 
w
i
l
l

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

2
.

L
i
n
e
 
t
h
e
 
f
l
a
t
s
 
i
n
 
t
h
e

t
u
n
i
n
g
 
k
n
o
b
s

u
p
 
w
i
t
h
 
t
h
e

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

t
h
e

e
d
g
e

o
f
 
t
h
e

c
i
r
c
u
i
t

b
o
a
r
d
;
 
d
o

n
o
t
 
p
u
s
h

o
n

t
h
e

c
o
m
p
o
n
e
n
t
s
.

C
A
U
T
I
O
N

A
;
w
a
y
s
 
u
s
e
 
a
n
 
i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r
 
w
h
e
n

s
e
r
v
i
c
i
n
g

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

e
q
u
i
p
m
e
n
t

a
n
d
 
p
e
r
s
o
n
n
e
l
.

A
M
 
A
L
I
G
N
M
E
N
T

T
h
e
 
A
M
 
a
l
i
g
n
m
e
n
t
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
w
i
t
h

a
 
V
T
V
M

o
r
 
a
n
 
o
s
c
i
l
l
o
s
c
o
p
e

a
s
 
t
h
e
 
o
u
t
p
u
t

m
o
n
i
t
o
r
.

A
l
l
 
V
T
V
M

o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
 
w
i
l
l
 
b
e
 
o
b
s
e
r
v
e
d
 
o
n
 
a
n
 
A
C
 
v
o
l
t
 
s
c
a
l
e
.

S
e
e
 
t
h
e

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

s
t
e
p
-
b
y
-
s
t
e
p

p
r
o

c
e
d
u
r
e
. S
e
t
 
t
h
e
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
A
M
 
p
o
s
i
t
i
o
n
.

T
u
r
n
 
v
o
l
u
m
e

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

v
o
l
u
m
e
 
p
o
s
i
t
i
o

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

o
u
t
p
u
t
 
c
o
n
t
r
o
l
 
u
s
i
n
g

t
h
e
 
m
i
n
i
m
u
m
 
a
m
o
u
n
t
 
o
f
 
s
i
g
n
a
l

n
e
c
e
s
s
a
r
y
 
t
o
 
g
e
t

p
r
o
p
e
r

i
n
d
i
c
a
t
i
o
n
 
i
n
 
o
u
t
p
u
t
.

T
h
e

p
o
s
i
t
i
o
n
 
o
f

t
h
e

r
e
c
e
i
v
e
r

s
h
o
u
l
d

n
o
t

b
c
h
a
n
g
e
d
 
d
u
r
i
n
g
 
a
l
i
g
n
m
e
n
t

t
o
 
p
r
e
v
e
n
t

p
o
s
s
i
b
l
e
 
e
r
r
o
r

i
n
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

F
M
 
A
L
I
G
N
M
E
N
T

T
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
F
M
 
a
l
i
g
n
m
e
n
t
 
i
s
 
b
y

u
s
i
n
g
 
a

o
s
c
i
l
l
o
s
c
o
p
e
,

s
i
g
n
a
l
 
-
s
w
e
e
p

g
e
n
e
r
a
t
o
r
,
 
a
n
d

m
a
r
k
e
r

g
e
n
e
r
a
t
o
r
.

O
n
l
y
 
w
i
t
h

s
w
e
e
p

e
q
u
i
p
m
e
n
t
 
c
a
n

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

l
i
g
n
m
e
n
t
 
o
f

h
i
g
h
 
-
q
u
a
l
i
t
y
 
F
M

r
e
c
e
i
v
e
r
s
,
 
s
u
c
h

a
s
 
t
h

m
o
d
e
l
 
T
1
3
5
,
 
b
e
 
a
s
s
u
r
e
d
.

H
o
w
e
v
e
r
,
 
f
o
r

p
a
r
t
i
a
l
"
t
o
u
c
h

u
p
"
 
a
l
i
g
n
m
e
n
t

o
r

t
e
m
p
o
r
a
r
y
 
t
e
s
t
s
,
 
w
e

a
r
e
 
a
l
s
o

d
e

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

T
h
e
 
f
o
l
l
o
w
i
n
g
 
i
s
 
t
h
e
 
p
r
o
p
e
r
 
s
e
q
u
e
n
c
e
 
u
s
e
d
 
t
o
 
s
e
t

u
p
 
f
o
r
 
e
i
t
h
e
r
 
t
y
p
e
 
o
f
 
a
l
i
g
n
m
e
n
t
:

1
.

S
e
t
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
F
M
 
p
o
s
i
t
i
o
n
.

2
.

S
e
t
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
t
o
 
m
i
n
i
m
u
m
 
p
o
s
i
t
i
o
n
.

T
h
e

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

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

3
.

A
 
1
/
2
"
 
p
i
e
c
e
 
o
f
 
b
u
s
 
w
i
r
e
 
c
a
n
 
b
e
 
l
i
g
h
t
l
y

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

s
i
d
e

o
f
 
t
h
e
 
c
h
a
s
s
i
s
 
b
o
a
r
d
,
 
s
o
 
t
h
a
t
 
t
h
e
 
t
e
s
t

e
q
u
i
p
m
e
n
t
 
c
a
n

b
e
 
a
t
t
a
c
h
e
d
 
m
o
r
e
 
r
e
a
d
i
l
y
 
t
o
 
t
h
e
 
t
e
s
t

p
o
i
n
t
.

4
.

I
n
 
p
e
a
k

a
l
i
g
n
m
e
n
t
,
 
a
 
4
7
0
K
 
r
e
s
i
s
t
o
r

i
s
 
u
s
e
d

i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
p
o
s
i
t
i
v
e
 
t
e
s
t
 
l
e
a
d
 
o
f
 
t
h
e

V
T
V
M
.
 
I
n

a
l
i
g
n
i
n
g
 
t
h
e
 
F
M
 
I
F

a
n
d
 
R
F
 
s
e
c
t
i
o
n
s

t
h
e
 
s
i
g
n
a
l
 
i
n
p
u
t

s
h
o
u
l
d

b
e

r
e
d
u
c
e
d

s
o

t
h
a
t

t
h
e

V
T
V
M

r
e
a
d
s

a
p
-

p
r
o
x
i
m
a
t
e
l
y
 
-
1
V
.
D
.
C
.

5
.

I
n
 
a
l
i
g
n
i
n
g

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

a
d
j
u
s
t
 
c
o
r
e
s

o
f
 
T
6
 
f
o
r
 
m
a
x
i
m
u
m

D
C
 
k
e
e
p
i
n
g

t
h
e
 
l
e
v
e
l
 
f
r
o
m

3
 
t
o
 
4

v
o
l
t
s
. 6
.

I
n

s
w
e
e
p

a
l
i
g
n
m
e
n
t

s
e
t

t
h
e

s
w
e
e
p
 
w
i
d
t
h

c
o
n
t
r
o
l
 
o
n
 
t
h
e
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
 
t
o
 
1
5
0
K
C
.

7
.

T
h
e
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r

o
u
t
p
u
t
,
 
w
h
e
n
 
u
s
e
d
,
 
m
a
y

b
e
 
i
n
d
u
c
t
i
v
e
l
y

c
o
u
p
l
e
d

a
s
 
n
e
a
r

t
o
 
t
h
e

s
w
e
e
p
 
i
n
p
u
t

p
o
i
n
t
 
a
s
 
p
o
s
s
i
b
l
e
 
o
r

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

t
h
e
 
m
a
r
k
e
r
 
i
n
p
u
t

j
a
c
k
 
o
n
 
t
h
e
 
s
i
g
n
a
l
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
.

8
.

T
h
e
 
f
r
e
q
u
e
n
c
y

s
e
t
t
i
n
g
 
o
f
 
t
h
e

m
a
r
k
e
r
 
g
e
n
e
r
-

a
t
o
r
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e

s
w
e
e
p
 
g
e
n
e
r
a
t
o
r

s
e
t
t
i
n
g
 
f
o
r

e
a
c
h
 
s
t
e
p
 
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
F
M
 
a
l
i
g
n
m
e
n
t
 
c
h
a
r
t
.

M
a
r
k
e
r
 
p
i
p
s
 
s
h
o
u
l
d

a
l
w
a
y
s
 
b
e
 
k
e
p
t
 
a
t

a
 
m
i
n
i
m
u
m

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

F
M
 
O
S
C
I
L
L
A
T
O
R
 
C
O
I
L

T
h
e

F
M

o
s
c
i
l
l
a
t
o
r

c
o
i
l

L
5

m
a
y

r
e
q
u
i
r
e

a
d
-

j
u
s
t
m
e
n
t
 
i
f
 
c
o
m
p
o
n
e
n
t
s
,
 
o
t
h
e
r
 
t
h
a
n

t
u
b
e
s
,
 
a
r
e
 
c
h
a
n
g
e
d

i
n
 
t
h
e
 
F
M
 
o
s
c
i
l
l
a
t
o
r
 
-
m
i
x
e
r

s
e
c
t
i
o
n
.

C
h
e
c
k

t
h
e
 
b
a
n
d

e
n
d
 
f
r
e
q
u
e
n
c
i
e
s
;
 
i
f
 
t
h
e
 
s
e
t

t
u
n
e
s

t
h
r
o
u
g
h
 
1
0
8
 
a
n
d
 
8
8

M
C
 
d
o
 
n
o
t
 
t
o
u
c
h
 
t
h
e
 
c
o
i
l
.
 
I
f
 
t
h
e

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

i
s
 
1
7
%
.
,
 
a
d
j
u
s
t
 
L
5
 
b
y
 
s
p
r
e
a
d
i
n
g
 
t
h
e

t
u
r
n
s
 
s
l
i
g
h
t
l
y
.

I
f

t
h
e

o
s
c
i
l
l
a
t
o
r

f
r
e
q
u
e
n
c
y

i
s

h
i
g
h

a
d
j
u
s
t

L
5

b
y

s
q
u
e
e
z
i
n
g
 
t
h
e
 
t
u
r
n
s
 
t
o
g
e
t
h
e
r

s
l
i
g
h
t
l
y
 
(
N
o
t
e
:
 
a
 
s
m
a
l
l

c
h
a
n
g
e
 
i
n
 
t
h
e
 
s
p
a
c
e

b
e
t
w
e
e
n
 
2
 
t
u
r
n
s
 
o
f
 
L
5
 
s
h
i
f
t
s
 
t
h
e

f
r
e
q
u
e
n
c
y
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
 
M
C
.
)

1
0
 
R
E
M
O
V
E
 
R
A
D
I
A
T
I
O
N
 
S
H
I
E
L
D
 
C
A
N

I
f
 
i
t
 
b
e
c
o
m
e
s

n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
m
o
v
e
 
t
h
e
 
s
h
i
e
l
d
 
c
a
n
,

r
e
m
o
v
e
 
t
h
e
 
s
c
r
e
w
 
b
e
t
w
e
e
n
 
t
h
e

s
h
i
e
l
d
 
c
a
n
 
a
n
d
 
t
h
e

e
n
d

b
r
a
c
k
e
t
,
 
p
l
a
c
e
 
l
o
n
g
 
n
o
s
e
 
p
l
i
e
r
s

o
n
 
t
h
e
 
b
o
t
t
o
m
 
h
a
l
f
 
o
f

t
h
e
 
r
u
b
b
e
r
 
g
r
o
m
m
e
t
 
a
n
d

s
q
u
e
e
z
e
 
t
o

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

T
o
 
r
e
m
o
v
e
 
f
r
o
m
 
t
h
e

b
r
a
c
k
e
t
,
 
b
e
n
d
 
t
h
e
 
e
n
d
 
p
l
a
t
e
 
u
p
 
s
o

t
h
a
t
 
i
t
 
i
s
 
a
w
a
y

f
r
o
m
 
t
h
e

s
h
i
e
l
d
 
c
a
n
.

U
n
s
o
l
d
e
r

t
h
e

g
r
o
u
n
d

s
t
r
a
p
s

f
r
o
m
 
t
h
e

s
h
i
e
l
d
 
c
a
n
,
 
s
t
r
a
i
g
h
t
e
n

t
h
e

t
w
i
s
t
 
t
a
b
s
,
 
a
n
d

u
n
s
o
l
d
e
r

t
h
e
 
s
h
i
e
l
d

c
a
n

f
r
o
m

t
h
e

b
o
a
r
d
.

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

L
I
S
T
 
M
O
D
E
L
 
T
1
3
5

n
 
C
A
T
.
 
N
O
.

1

D
E
S
C
R
I
P
T
I
O
N

!
P
R
I
C
E

c

C
A
B
I
N
E
T
 
A
N
D
 
A
P
P
E
A
R
A
N
C
E

I
T
E
M
S

C
o
n
t
r
o
l
 
P
l
a
t
e

3
n
-
R
B
-
1
0
7
9

C
a
b
i
n
e
t
 
A
s
s
e
m
.
 
D
i
a
l
 
P
l
a
t
e

M
e
d
a
l
l
i
o
n

8
.
4
5
1

n
 
-
R
S
 
-
1
4
8
3

C
o
n
t
r
o
l
 
P
l
a
t
e

1
.
0
0

n
 
-
R
S
 
-
1
4
8
4

D
i
a
l
 
P
l
a
t
e

.
9
5

n
 
-
R
S
 
-
1
4
8
5

M
e
d
a
l
l
i
o
n

.
2
5

i
n
 
-
R
S
 
-
1
4
8
6

P
o
i
n
t
e
r
,
 
D
i
a
l
 
C
l
e
a
r
 
W
/
W
h
i
t
e
 
L
i
n
e
s

.
9
5

n
 
-
R
S
 
-
1
4
8
7

K
n
o
b
,
l
U
n
i
n
g

.
4
0

R
D
K
-
4
2
5

K
n
o
b
 
(
T
o
n
e
 
&
 
V
o
l
u
m
e
)

.
3
5

n
 
-
R
S
 
-
1
4
9
0

B
a
c
k

.
4
5

n
 
-
R
S
 
-
1
5
0
0

K
n
o
b
 
(
A
M
 
F
M
 
B
a
n
d
 
S
w
.
)

.
1
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C
a
p
.
 
.
0
0
5
M
F
D

.
2
5

n
 
-
R
S
 
-
1
5
1
0

L
5

F
M
 
O
s
c
i
l
l
a
t
o
r
 
C
o
i
l

.
1
0

R
C
W
-
3
2
5
0

C
2
,
5
3

C
a
p
.
 
.
0
1
M
F
D

1
.
2
5

R
S
 
-
1
2
9
2

L
2

R
F
 
P
l
a
t
e
 
C
o
i
l

.
1
5

R
S
 
-
1
0
5
1

C
5
,
6
,
9

n
 
-
R
S
 
-
1
6
5
5

L
l

R
F
 
I
n
p
u
t
 
C
o
i
l

.
1
5

3
3
,
3
8

n
 
-
R
S
 
-
1
3
2
8

L
4
,
L
6

F
i
l
a
m
e
n
t
 
C
h
o
k
e

.
1
5

4
9
,
5
0
,
5
1

C
a
p
.
 
.
0
0
1
M
T
D

.
2
0

n
 
-
R
S
 
-
1
5
1
1

L
1
0

A
M
 
R
F
 
C
h
o
k
e

.
2
0

R
S
 
-
1
2
9
9

C
2
3

C
a
p
.
 
2
0
M
M
F

.
2
0

n
 
-
R
S
 
-
1
5
0
2

T
1

F
M
 
T
r
a
n
s
f
o
r
m
e
r
 
1
s
t
 
I
F

2
.
2
5

n
 
-
R
S
 
-
1
5
1
6

C
7

C
a
p
.
 
1
0
M
M
F

.
2
0

n
 
-
R
S
 
-
1
5
0
5

T
2

F
M
 
T
r
a
n
s
f
o
r
m
e
r
 
2
n
d
 
I
F

2
.
2
5

n
 
-
R
S
 
-
1
5
1
7

C
3
2

C
a
p
.
 
2
9
3

N
P
O

.
2
5

n
 
-
R
S
 
-
1
5
2
7

T
5

F
M
 
T
r
a
n
s
f
o
r
m
e
r
 
3
r
d
 
I
F

1
.
5
0

R
S
 
-
1
2
9
8

C
8

C
a
p
.
 
1
.
5
M
M
F
 
N
P
O

.
2
5

n
 
-
R
S
 
-
1
5
0
4

T
3

A
M
 
T
r
a
n
s
f
o
r
m
e
r
 
1
s
t
 
I
F

1
.
7
5

n
 
-
R
S
 
-
1
5
1
8

C
4
4

C
a
p
.

.
0
1
 
1
4
0
0
V

.
4
0

n
 
-
R
S
 
-
1
5
0
3

T
4

A
M
 
T
r
a
n
s
f
o
r
m
e
r
 
2
n
d
.
I
F

1
.
7
5

n
 
-
R
S
 
-
1
5
1
5

C
3

C
a
p
.
 
5
M
M
F

.
2
5

n
 
-
R
S
 
-
1
5
0
6

'
T
6

F
M
 
D
i
s
c
.
 
T
r
a
n
s
f
o
r
m
e
r

2
.
6
0

n
 
-
R
S
 
-
1
5
0
1

C
l

T
u
n
i
n
g
 
C
a
p
a
c
i
t
o
r
 
(
G
a
n
g
)
.
.

7
.
1
5

n
 
-
R
S
 
-
1
5
0
7

T
7

O
u
t
p
u
t
 
T
r
a
n
s
f
o
r
m
e
r

2
.
0
0

R
S
 
-
1
3
0
2

C
3
0

C
a
p
.
 
4
7
M
M
F
±
1
0
7
.
 
N
1
5
0
0

.
2
0

R
S
 
-
1
4
7
3

1
.
1
1

A
M
 
A
N
T
 
C
h
o
k
e

.
4
5

R
S
 
-
1
2
9
7

C
5
4

C
a
p
.
 
5
M
M
F
±
5
%
 
N
7
5
0

2
0

R
E
S
I
S
T
O
R
S

P
O
T
E
N
T
I
O
M
E
T
E
R
S

R
S
 
-
1
4
4
1

R
2
4

1
5
0
 
O
H
M
S
 
5
 
W
a
t
t
s

.
5
0

n
 
-
R
S
 
-
1
4
9
3

R
2
8

T
o
n
e
 
C
o
n
t
r
o
l
 
2
 
M
E
G
.

.
9
5

n
 
-
R
S
 
-
1
5
2
1

R
2
5

3
3
 
O
H
M
S
 
(
G
l
a
s
s
 
O
h
m
)

.
3
0

n
 
-
R
S
 
-
1
4
9
4

R
1
9

V
o
l
.
 
C
o
n
t
.
 
2
 
M
E
G
 
&
 
S
w
.
.
.
.

1
.
9
0

n
 
-
R
S
 
-
1
5
6
6

R
3
0

1
0
0
0
 
O
H
M
S
 
3
 
W
a
t
t
 
W
.
W

.
5
0

"
n
"
 
-
 
D
e
n
o
t
e
s
 
I
t
e
m
s
 
N
o
t
 
P
r
e
v
i
o
u
s
l
y
 
C
a
t
a
l
o
g
e
d
.

P
r
i
c
e
s
 
A
r
e
 
S
u
g
g
e
s
t
e
d
 
L
i
s
t
 
P
r
i
c
e
s
 
A
n
d
 
A
r
e
 
S
u
b
j
e
c
t
 
T
o
 
C
h
a
n
g
e
 
W
i
t
h
o
u
t
 
N
o
t
i
c
e
.

I
t
e
m
s
 
N
o
t
 
L
i
s
t
e
d
 
B
y
 
C
a
t
a
l
o
g
 
N
o
.
 
A
r
e
 
C
o
m
m
o
n
 
I
t
e
m
s
;
 
A
v
a
i
l
a
b
l
e
 
F
r
o
m
 
L
o
c
a
l
 
R
a
d
i
o
 
P
a
r
t
s
 
J
o
b
b
e
r
.

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

-c
"



G
E

N
E

R
A

L 
E

LE
C

T
R

IC
 C

O
M

P
A

N
Y

P
R

O
D

U
C

T
 S

E
R

V
IC

E
, R

A
D

IO
 R

E
C

E
IV

E
R

 D
E

P
A

R
T

M
E

N
T

86
9 

B
R

O
A

D
 S

T
., 

U
T

IC
A

, N
E

W
 Y

O
R

K

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
6
7
1
-
1

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

C
A
B
I
N
E
T
S
:

(
P
l
a
s
t
i
c
)

M
o
d
e
l
s
 
P
6
7
1
A
,
B
 
-
 
B
l
a
c
k
 
a
n
d
 
W
h
i
t
e

M
o
d
e
l
s
 
P
6
7
2
A
,
B
 
-
 
W
h
i
t
e
 
a
n
d
 
T
e
r
r
a
 
C
o
t
t
a

M
o
d
e
l
s
 
P
6
7
3
A
,
B
 
-
 
T
u
r
q
u
o
i
s
e
 
a
n
d
 
W
h
i
t
e

M
o
d
e
l

P
6
7
4
8

-
 
G
r
e
e
n

E
L
E
C
T
R
I
C
A
L

R
A
T
I
N
G
:

1
0
5
-
1
2
0
 
V
o
l
t
s
 
A
 
-
C
 
(
5
0
 
t
o
 
6
0
 
c
y
c
l
e
s
)

o
r
 
D
C

1
 
"
A
"

ba
tte

ry
-
-
'
7
 
T
/
T

vo
ltE

ve
re

ay
- 

-
-

N
o
.
 
7
1
7
 
o
r
 
e
q
u
i
v
a
l
e
n
t

1
 
"
B
"
 
B
a
t
t
e
r
y
-
 
9
0
 
V
o
l
t
 
E
v
e
r
e
a
d
y

N
o
.
 
4
7
9
 
o
r
 
e
q
u
i
v
a
l
e
n
t

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
 
.

4
5
5
 
K
C

A
U
D
I
O

P
O
W
E
R
 
O
U
T
P
U
T
:

1
5
0
 
M
i
l
l
i
w
a
t
t
s
 
a
t
 
1
0
%
 
d
i
s
t
o
r
t
i
o
n
.

2
5
0
 
-
 
3
0
0
 
M
i
l
l
i
w
a
t
t
s
 
-
 
m
a
x
i
m
u
m

T
U
B
E

C
O
M
P
L
E
M
E
N
T
:

V
I

V
2

V
3

V
4

O
s
c
i
l
l
a
t
o
r
 
-
C
o
n
v
e
r
t
e
r

1
R
5

I
 
-
F
 
A
m
p
l
i
f
i
e
r

1
U
4

D
e
t
e
c
t
o
r
 
-
 
A
u
d
i
o
 
A
m
p
l
i
f
i
e
r

1
U
5

P
o
w
e
r
 
A
m
p
l
i
f
i
e
r

3
V
4

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
6
7
1
A
,
B
,
 
P
6
7
2
A
,
B
,
 
P
6
7
3
A
,
B
,
 
a
n
d

P
6
7
4
B

a
r
e

f
o
u
r
 
-
t
u
b
e

s
u
p
e
r
h
e
t
e
r
o
d
y
n
e

p
o
r
t
a
b
l
e

r
a
d
i
o

r
e
-

c
e
i
v
e
r
s
 
w
h
i
c
h
 
o
p
e
r
a
t
e
 
e
i
t
h
e
r
 
o
n
 
s
e
l
f
-
c
o
n
t
a
i
n
e
d
 
b
a
t
t
e
r
-

i
e
s
 
o
r
 
f
r
o
m

a
 
p
o
w
e
r
 
l
i
n
e
 
s
o
u
r
c
e
 
o
f
 
1
0
5
 
t
o
 
1
2
0
 
v
o
l
t
s

A
.
C
.

o
r
 
D
.
C
.

T
h
e
s
e

m
o
d
e
l
s
 
a
r
e

v
e
r
y
 
c
o
m
p
a
c
t
l
y

m
a
d
e
 
a
n
d

i
n
-

c
o
r
p
o
r
a
t
e
 
t
w
o
 
p
l
a
t
e
d
 
c
i
r
c
u
i
t
 
c
h
a
s
s
i
s
;
 
t
h
e

s
m
a
l
l
e
r
 
o
f

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

T
h
e
 
f
r
o
n
t

o
f
 
t
h
e
 
c
a
b
i
n
e
t
 
s
w
i
n
g
s

d
o
w
n
 
a
n
d
 
o
p
e
n
,
 
p
r
o
v
i
d
i
n
g

e
a
s
y

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

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

T
h
e
 
c
h
a
s
s
i
s
 
i
s

e
a
s
i
l
y
 
r
e
m
o
v
e
d

b
y
 
m
e
a
n
s
 
o
f

t
h
e

f
o
l
l
o
w
i
n
g
 
p
r
o
c
e
d
u
r
e
:

1
.

S
w
i
n
g
 
d
o
w
n
 
c
a
b
i
n
e
t

f
r
o
n
t
 
b
y

g
r
a
s
p
i
n
g
 
f
r
o
n
t

a
t
 
t
o
p
 
e
d
g
e
 
u
n
d
e
r
 
h
a
n
d
l
e
.

2
.

R
e
m
o
v
e

t
u
n
i
n
g
 
a
n
d

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

3
.

R
e
m
o
v
e
 
t
h
e

tw
o

s
m
a
l
l

P
h
i
l
l
i
p
s
 
-
h
e
a
d

s
c
r
e
w
s

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

m
o
u
n
t
i
n
g

b
r
a
c
k
e
t
.

4
.

S
l
i
d
e
 
c
h
a
s
s
i
s
 
a
n
d
 
b
r
a
c
k
e
t
 
o
u
t
 
o
f
 
c
a
b
i
n
e
t
.

5
.

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

1
/
4
"
 
m
o
u
n
t
i
n
g
 
s
c
r
e
w
 
f
r
o
m
 
t
h
e
 
b
r
a
c
k
e
t
.

S
 -

P
67

1-
2

C
O

V
E

R
S

M
O

D
E

LS

P
67

1A
,B

P
67

2A
,B

P
67

3A
,B

P
67

4B

T
h
e
 
p
o
w
e
r

s
u
p
p
l
y

c
h
a
s
s
i
s
 
i
s

r
e
m
o
v
e
d
 
f
r
o
m

t
h
e

c
a
b
i
n
e
t
 
b
y
 
r
e
m
o
v
i
n
g
 
t
h
e
 
f
o
u
r
 
s
m
a
l
l

h
e
x
 
-
h
e
a
d
 
m
o
u
n
t
i
n
g

s
c
r
e
w
s
. T
h
e
 
s
p
e
a
k
e
r
 
i
s
 
m
o
u
n
t
e
d
 
o
n
 
t
h
e

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

m
a
y
 
b
e
 
r
e
m
o
v
e
d
 
b
y
 
t
a
k
i
n
3
 
o
f
f
 
t
h
e
 
f
o
u
r
 
s
p
e
a
k
e
r
 
m
o
u
n
t
i
n
g

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

f
o
u
r
 
b
o
s
s
e
s
 
o
n

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

I
M
P
O
R
T
A
N
T
:

U
s
e
 
c
a
r
e
 
w
h
e
n

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

A
p
p
l
y
 
a
s
 
l
i
t
t
l
e
 
h
e
a
t
 
t
o
 
t
e
r
m
i
n
a
l
s

a
n
d
 
c
o
n
n
e
c
t
i
o
n
s
 
a
s

p
o
s
s
i
b
l
e

t
o

r
e
m
o
v
e

p
a
r
t
s
,
 
a
s
 
e
x
c
e
s
s
i
v
e

h
e
a
t

w
i
l
l

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

W
h
e
n
 
r
e
p
l
a
c
i
n
g

k
n
o
b
s
,
 
d
o
 
n
o
t
 
f
o
r
c
e

t
h
e
m
 
o
n
,
 
a
s

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

c
r
a
c
k
.

V
O
L
U
M
E
 
C
O
N
T
R
O
L
 
R
E
P
L
A
C
E
M
E
N
T
:

T
h
e

c
h
a
s
s
i
s
 
m
u
s
t

f
i
r
s
t

b
e

r
e
m
o
v
e
d

f
r
o
m

t
h
e

c
a
b
i
n
e
t
 
a
s
 
d
e
s
c
r
i
b
e
d
 
u
n
d
e
r
 
C
H
A
S
S
I
S
 
R
E
M
O
V
A
L
,
 
t
h
e
n
 
r
e
p
l
a
c
e

v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
a
s
 
f
o
l
l
o
w
s
:

1
.

C
u
t
 
o
f
f
 
t
h
e

t
h
r
e
e
 
c
o
n
t
r
o
l

l
u
g
s
 
a
n
d
 
t
h
e
 
f
o
u
r
 
o
n
 
-

o
f
f
 
l
u
g
s
.

2
.
 
H
e
a
t
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
p
a
r
t
 
o
f
 
t
h
e
 
l
u
g
s
 
o
n
 
t
h
e
 
c
i
r
c
u
i
t

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

3
.

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

4
.

T
h
e

v
o
l
u
m
e

c
o
n
t
r
o
l

o
n
 
-
o
f
f
 
s
w
i
t
c
h

(
c
a
t
a
l
o
g
 
n
o
.

R
R
C
-
3
6
7
)
 
i
s

u
s
e
d
 
a
s

t
h
e
 
r
e
p
l
a
c
e
m
e
n
t
.

T
h
i
s

c
o
n
t
r
o
l

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

w
h
i
c
h
 
c
a
n
 
b
e
 
m
o
u
n
t
e
d

w
i
t
h
 
t
h
e

c
o
n
t
r
o
l
 
o
n

t
h
e
 
c
i
r
c
u
i
t

b
o
a
r
d
.

T
h
e
r
e

a
r
e

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

c
a
n
 
b
e
 
i
n
s
e
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c

c
a
-

p
a
c
i
t
o
r
.

O
n
e
 
o
f
 
t
h
e
 
d
i
s
t
i
n
c
t
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
A
M
 
a
n
d

F
M

i
s

t
h
e

m
e
t
h
o
d

o
f
 
s
i
g
n
a
l

m
o
d
u
l
a
t
i
o
n
.

T
h
e
 
A
M
 
r
a
d
i
o

f
r
e
q
u
e
n
c
y
 
c
a
r
r
i
e
r
 
w
a
v
e
 
i
s
 
a
m
p
l
i
t
u
d
e
 
m
o
d
u
l
a
t
e
d
 
a
n
d
 
t
h
e

F
M
 
c
a
r
r
i
e
r
 
w
a
v
e
 
i
s
 
f
r
e
q
u
e
n
c
y

m
o
d
u
l
a
t
e
d
.

T
h
i
s
 
r
e
s
u
l
t
s

i
n

s
e
v
e
r
a
l

F
M
 
a
d
v
a
n
t
a
g
e
s

o
v
e
r
 
A
M
 
w
h
i
c
h
 
a
r
e
:

h
i
g
h
e
r
 
f
i
d
e
l
i
t
y
,

n
o
i
s
e
 
-
f
r
e
e
-
 
r
e
c
e
p
t
i
o
n
,

a
n
d

l
i
t
t
l
e

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

A
 
b
u
i
l
t
-
i
n

f
e
r
r
i
t
e

r
o
d

a
n
t
e
n
n
a
 
i
s
 
p
r
o
v
i
d
e
d

f
o
r

A
M
 
r
e
c
e
p
t
i
o
n
.

T
h
e
 
p
o
w
e
r
 
l
i
n
e
 
c
o
r
d
 
i
s
 
u
s
e
d
 
a
s
 
t
h
e
 
b
u
i
l
t
-
i
n

F
M

a
n
t
e
n
n
a
.

T
h
e
 
c
l
a
m
p

o
n

t
h
e
 
p
o
w
e
r

l
i
n
e
 
c
o
r
d
 
i
s

a
t
-

t
a
c
h
e
d
 
t
o
 
t
h
e
 
r
i
g
h
t
 
h
a
n
d
 
t
e
r
m
i
n
a
l

o
n

t
h
e
 
F
M
 
a
n
t
e
n
n
a

t
e
r
m
i
n
a
l
 
b
o
a
r
d
.

K
e
e
p
 
t
h
e
 
p
o
w
e
r

c
o
r
d

l
e
a
d
i
n
g
 
t
o
 
t
h
e

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

e
x
t
e
n
d
e
d

t
o
 
i
t
s
 
f
u
l
l
e
s
t
 
l
e
n
g
t
h
;

c
h
a
n
g
i
n
g
 
t
h
e

p
o
s
i
t
i
o
n
 
o
f
 
t
h
e

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

D
o
 
n
o
t
 
c
o
n
n
e
c
t

g
r
o
u
n
d
 
w
i
r
e
s
 
t
o

t
h
e
 
F
M
 
r
e
c
e
i
v
e
r

a
t
 
a
n
y
 
t
i
m
e
.

D
u
e
 
t
o
 
t
h
e

c
i
r
c
u
i
t
r
y

o
f
 
s
o
m
e

t
y
p
e
s
 
o
f
 
t
a
p
e
 
r
e
-

c
o
r
d
e
r
s
,
 
a
 
h
u
m
 
m
a
y
 
b
e
 
h
e
a
r
d
 
w
h
e
n
 
i
t
 
i
s

p
l
u
g
g
e
d
 
i
n
t
o

t
h
e
 
r
e
c
e
i
v
e
r
.

I
f

r
e
v
e
r
s
i
n
g
 
t
h
e

r
e
c
e
i
v
e
r
 
p
o
w
e
r
 
p
l
u
g

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

t
h
e

w
a
l
l
 
o
u
t
l
e
t

d
o
e
s
 
n
o
t
 
e
l
m
i
n
a
t
e
 
t
h
e
 
h
u
m
,

a
n

i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r

w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
.

T
h
e

i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r
 
r
a
t
i
n
g

s
h
o
u
l
d
 
b
e
 
1
0
5
-
1
1
7
 
v
o
l
t
s
,
 
5
0
 
w
a
t
t
s
,
 
s
u
c
h

a
s
 
a
 
S
t
a
n
c
o
r

t
r
a
n
s
f
o
r
m
e
r
 
m
o
d
e
l
 
P
6
4
1
0
 
o
r

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

I
S
5
0
.

P
l
u
g
 
t
h
e

i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r
 
i
n
t
o
 
t
h
e

w
a
l
l

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

c
o
r
d

i
n
t
o

t
h
e

i
s
o
l
a
t
i
o
n
 
t
r
a
n
s
f
o
r
m
e
r
.

T
h
e
 
f
o
l
l
o
w
i
n
g
 
i
s
 
a
 
b
r
i
e
f
 
r
e
s
u
m
e
 
o
f
 
t
h
e

v
a
r
i
o
u
s

s
t
a
g
e
s
 
i
n
 
t
h
e
 
r
e
c
e
i
v
e
r
:

H
U
H
H
H
H
U
H
D
H
H
U
H
H
H
H
I
T
H
I
R
D
I
M
M
U
H
U
I
D
I
M
I
U
M
U

M
I
 
I

1

p
i
l
l
i
t
e
s
M
I
R
M
I
T
H
I
M
I
T
H
I
H
R
I
B
l
i
f
f
i
n
n
u
m
u
n
i
n
n
u
n
n
y
n
n
m
n
u
m
m
,
r
.
.
.
.
.
.
.
i
i
i
m
i
l
i
n
T
I
T
U
I
T
E
U
T
M
i
l
i
m
n
f
l
i
f
f
n
i
n
u
F
H
T
g
l
i
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

nm
ln

r
i
l
l
i
g
n
u
m
i
n
i
m
i
n

_
_
_
_

i
n
n
i
m
m
i
n
i
u
m
r
 
I
n
i
n
i
n
i
n
i

i
n
i
n
l
i
t
l
i
u
m
u
n
u
m

w
i
l
i
g
n
i
n
t
i
n
n
n
i
t
n
i
m
l
n
i
g
r
i
n
i
f
i
n

1
1
1
4
a
1
1
1
6
T
n
i
l
l
U
n
i
n
i
g
g
e
l
L
1
7
1
1
1
1
1
n
n
a
1
1
1
1
1
1
4
1
1
1
1
1
1

n
f
l
u

n
u
m
n
i
m
m
i
w
i
r
m
u
n
r
i
m
i
n
n
u
n
i
T
i
n
u
M
l
n
i
n
t
i
m
a

i
l
l
i
I
l
l

m
i
l
i
n
i
r
r
n
i
n
i
m
i
n
r
u
M
n
i
r
m
r
t
m
l
n
i
n
i
r
i
m
m
y
m

n
i
F
l
l
n
i
n
i
n
i
n
n
i
n
R
i
n
i
u
r
i

.
.
 
l
i
n
n
i
r
n
r
"
"
-
-
-
.
u
m
i
n
T
r
i
l
l
i
n
n
t
r
i
l
u
i
l
i
h
i
r
n
i
n
l
i
n
i
r
n
t
:

/

_
_
_

T
1
2
0
A
,
B

P
O
W
E
R
 
S
U
P
P
L
Y

T
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
1
0
0
 
m
i
l
 
s
e
l
e
n
i
u
m

r
e
c
t
i
f
i
e
r
 
a
n
d
 
a
 
8
0
m
f
.
-
5
0
m
f
.
 
e
l
e
c
t
r
o
l
y
t
i
c

c
a
p
a
c
i
t
o
r
.

I
t

i
s

c
o
m
m
o
n
 
t
o
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M
.

A
n

i
n
o
p
e
r
a
t
i
v
e

p
o
w
e
r
 
s
u
p
p
l
y
 
w
i
l
l
 
a
f
f
e
c
t
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M

o
p
e
r
a
t
i
o
n
.

A
U
D
I
O
 
A
M
P
L
I
F
I
E
R
S

T
h
e
 
a
u
d
i
o

a
m
p
l
i
f
i
e
r
 
s
e
c
t
i
o
n
s
,

V
7
 
a
n
d
 
V
8
,

a
r
e

a
l
s
o
 
c
o
m
m
o
n
 
t
o
 
A
M
 
a
n
d
 
F
M
.

T
o
 
c
h
e
c
k
 
f
o
r

o
p
e
r
a
t
i
o
n
,

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

a
p
p
l
y

a
n

a
u
d
i
o

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

s
i
d
e

o
f

v
o
l
u
m
e

c
o
n
t
r
o
l
.

D
I
S
C
R
I
M
I
N
A
T
O
R

T
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r
 
(
V
7
)
 
i
s
 
u
s
e
d
 
t
o

d
e
m
o
d
u
l
a
t
e

t
h
e
 
I
F
 
s
i
g
n
a
l
.

T
h
e
 
f
r
e
q
u
e
n
c
y

v
a
r
i
a
t
i
o
n
s
 
a
r
e
 
c
h
a
n
g
e
d

b
a
c
k
 
t
o
 
v
o
l
t
a
g
e
 
v
a
r
i
a
t
i
o
n
s
 
t
h
a
t
v
a
r
y
 
i
n

a
c
c
o
r
d
a
n
c
e

w
i
t
h

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

v
o
l
t
a
g
e
.

T
h
e

d
i
s
-

c
r
i
m
i
n
a
t
o
r

p
e
r
f
o
r
m
s

a
 
f
u
n
c
t
i
o
n

s
o
m
e
w
h
a
t

s
i
m
i
l
a
r

t
o
 
t
h
e

2
n
d
 
d
e
t
e
c
t
o
r
 
i
n
 
a
n
 
A
M

s
u
p
e
r
h
e
t
e
r
o
d
y
n
e

r
e
-

c
e
i
v
e
r
.

L
I
M
I
T
E
R

T
h
e
 
l
i
m
i
t
e
r
 
(
V
6
)

r
e
c
e
i
v
e
s

t
h
e
 
a
m
p
l
i
t
u
d
e
 
m
o
d
u
-

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

o
u
t
p
u
t
 
a
 
c
o
n
s
t
a
n
t

a
m
p
l
i
-

t
u
d
e
 
f
o
r
 
t
h
e

d
i
s
c
r
i
m
i
n
a
t
o
r
.

T
h
e

v
a
r
i
a
t
i
o
n
s

i
n

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

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

m
a
d
e
 
n
o
i
s
e
s
 
a
r
e

c
u
t

o
f
f
 
a
n
d
 
a

c
o
n
s
t
a
n
t

l
e
v
e
l

o
f

a
m
p
l
i
t
u
d
e

i
s
 
c
o
n
t
i
n
u
o
u
s
l
y

p
r
o
d
u
c
e
d

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

o
u
t
p
u
t
.

T
h
i
s

r
e
s
u
l
t
s

i
n

c
o
n
s
i
d
e
r
a
b
l
e

r
e
d
u
c
t
i
o
n

o
f
 
u
n
w
a
n
t
e
d
 
n
o
i
s
e
.

I
.
 
F
.

T
h
e

I
F
 
t
r
a
n
s
f
o
r
m
e
r
s

a
r
e
 
T
3

a
n
d

T
4

f
o
r

t
h
e

A
M
;
 
a
n
d
 
T
l
,

T
2
,

a
n
d
 
1
5

f
o
r
 
t
h
e
 
F
M
.

T
h
e

I
F

c
a
r

b
e
 
c
h
e
c
k
e
d
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e

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

R
F

S
E
C
T
I
O
N

T
h
e
 
R
F
 
s
e
c
t
i
o
n
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e

R
F
 
A
m
p
l
i
f
i
e
r

(
V
1
)
,

m
i
x
e
r

(
V
2
)
,
a
n
d
 
F
M
 
o
s
c
i
l
l
a
t
o
r
 
(
V
3
)
.

A
 
s
e
p
a
r
a
t
e

m
i
x
e
r

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

p
r
e
v
e
n
t
 
i
n
t
e
r
a
c
t
i
o
n

b
e
-

t
w
e
e
n

t
h
e
 
t
w
o
 
s
t
a
g
e
s
.

T
h
e
s
e

t
h
r
e
e
 
s
t
a
g
e
s

a
r
e

d
e
-

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

t
h
a
n
 
r
e
q
u
i
r
e
d

f
o
r
 
A
M
.

A
F
C

A
F
C

i
s
 
a
 
u
n
i
q
u
e

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

d
r
i
f
t
 
-
f
r
e
e

t
u
n
i
n
g
 
o
n
 
F
M
 
s
i
g
n
a
l
s
.

T
h
e

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

w
i
l
l

a
u
t
o
m
a
t
i
c
a
l
l
y
 
s
h
i
f
t
 
w
i
t
h

t
h
e
 
i
n
c
o
m
i
n
g

s
i
g
n
a
l
s

t
o

m
a
i
n
t
a
i
n

a
n
 
e
x
a
c
t

d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n

t
h
e

i
n
c
o
m
i
n
g

s
i
g
n
a
l
 
a
n
d
 
o
s
c
i
l
l
a
t
o
r
 
a
t

a
l
l
 
t
i
m
e
s
,
 
t
h
e
r
e
b
y
,

c
o
m
p
e
n
-

s
a
t
i
n
g
 
f
o
r

d
r
i
f
t
 
o
r
 
s
l
i
g
h
t

e
r
r
o
r
s

i
n
 
m
a
n
u
a
l
 
t
u
n
i
n
g
.

T
h
i
s

s
h
i
f
t

i
n

o
s
c
i
l
l
a
t
o
r

f
r
e
q
u
e
n
c
y

a
u
t
o
m
a
t
i
c
a
l
l
y

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

f
o
r

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

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

V
7

a
r
e

f
e
d

i
n
t
o

g
r
i
d
 
7
 
o
f

V
3

(
A
F
C
 
s
e
c
t
i
o
n
)

w
h
i
c
h
 
v
a
r
i
e
s
 
t
h
e
 
i
n
d
u
c
t
-

a
n
c
e
 
a
c
r
o
s
s
 
t
h
e
 
o
s
c
i
l
l
a
t
o
r
 
g
r
i
d
 
c
i
r
c
u
i
t
 
t
h
e
r
e
b
y
 
s
t
a
b
i
-

l
i
z
i
n
g
 
t
h
e

o
s
c
i
l
l
a
t
o
r

e
x
a
c
t
l
y

o
n

f
r
e
q
u
e
n
c
y
.

T
O
 
R
E
M
O
V
E
 
C
A
B
I
N
E
T

1
.

R
e
m
o
v
e
 
2
 
c
a
b
,

r
e
a
r

s
c
r
e
w
s

&
s
e
p
a
r
a
t
e

f
r
o
n
t

&
b
a
c
k
.
(
R
e
m
o
v
e
 
l
i
n
e
 
c
o
r
d
 
a
n
t
e
n
n
a
 
c
l
a
m
p
.
 
i
f
 
a
t
t
a
c
h
e
d
)

2
.

C
h
a
s
s
i
s

c
a
n
 
r
e
m
a
i
n

o
n
 
c
a
b
i
n
e
t
 
f
r
o
n
t
 
f
o
r
 
t
r
o
u
b
l
e
-

s
h
o
o
t
i
n
g
 
a
n
d
 
a
l
i
g
n
m
e
n
t
.

(
K
n
o
b
s

a
r
e

r
e
m
o
v
e
d

b
y

r
e
l
e
a
s
i
n
g

c
a
p
t
i
v
e
 
c
l
i
p
s

w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.
)

T
O
 
R
E
M
O
V
E
 
A
 
S
P
E
A
K
E
R

1
.

S
a
m
e
 
a
s
 
N
o
.
 
1
 
a
b
o
v
e
.

2
.

U
n
s
c
r
e
w
 
t
h
e
 
s
i
x
 
h
e
x
 
-
h
e
a
d
 
s
c
r
e
w
s
 
h
o
l
d
i
n
g
 
t
h
e
 
g
r
i
l
l
e

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

3
.

L
a
b
e
l

a
n
d

u
n
s
o
l
d
e
r

s
p
e
a
k
e
r
 
l
e
a
d
s
 
f
r
o
m

s
p
e
a
k
e
r

t
e
r
m
i
n
a
l
s
.

R
e
v
e
r
s
e
d
 
s
p
e
a
k
e
r
 
l
e
a
d
s
 
w
i
l
l
 
c
a
u
s
e
 
d
i
s
-

t
o
r
t
e
d
 
a
u
d
i
o
.

4
.

U
n
s
c
r
e
w

t
h
e

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

s
p
e
a
k
e
r

a
n
d

r
e
m
o
v
e

t
h
e

s
p
e
a
k
e
r

f
r
o
m

c
a
b
i
n
e
t

f
r
o
n
t
.

A
l
i
g
n
m
e
n
t
 
E
q
u
i
p
m
e
n
t
:

1
.

I
s
o
l
a
t
i
o
n
.
 
T
r
a
n
s
f
o
r
m
e
r
.

2
.

O
s
c
i
l
l
o
s
c
o
p
e
.

3
.

A
M
 
-
F
M
 
s
i
g
n
a
l
 
g
e
n
e
r
a
t
o
r
 
w
i
t
h
 
s
w
e
e
p
.

4
.

M
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
(
o
r
 
1
0
.
7
m
c
,
9
8
m
c
,
 
l
O
8
m
c

c
r
y
s
t
a
l
s
)

5
.

V
T
V
M
.

6
.

.
0
1
m
f
.
,
 
4
0
0
V
.
 
c
e
p
e
,
i
t
o
r
.

7
.

4
7
0
K
 
1
/
2
 
W
.
 
c
a
r
b
o
n
 
r
e
s
i
s
t
o
r
.

8
.

2
7
0
 
o
h
m
 
1
/
2
 
w
.
 
c
a
r
b
o
n
 
r
e
s
i
s
t
o
r
.

C
A
U
T
I
O
N

A
l
w
a
y
s

u
s
e

a
n

i
s
o
l
a
t
i
o
n

t
r
a
n
s
f
o
r
m
e
r

w
h
e
n

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

t
o
 
p
r
o
t
e
c
t
 
t
e
s
t

e
q
u
i
p
m
e
n
t
 
a
n
d
 
p
e
r
a
o
n
n
e
l
.

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

T
r
o
u
b
l
e
s
h
o
o
t
i
n
g
 
o
r

r
e
p
a
i
r
i
n
g

a
 
d
e
f
e
c
t
i
v
e

F
M

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

t
o
 
s
e
r
v
i
c
i
n
g
 
a
n
 
A
M
 
r
e
c
e
i
v
e
r
.

T
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y
 
a
n
d
 
a
u
d
i
o
 
o
u
t
p
u
t

s
t
a
g
e
s

a
r
e

c
o
m
m
o
n
 
t
o
 
b
o
t
h
 
A
M
 
a
n
d
 
F
M
.

T
h
e
s
e
 
t
w
o

s
t
a
g
e
s

c
a
n

b
e

e
l
i
m
i
n
a
t
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
i
n
 
t
h
e
 
r
e
c
e
i
v
e
r
 
a
s

a
 
c
a
u
s
e
 
f
o
r

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

s
a
t
i
s
-

f
a
c
t
o
r
y
.

T
h
e
 
c
i
r
c
u
i
t
s
 
i
n
 
w
h
i
c
h
 
F
M

d
e
f
e
c
t
s
 
m
a
y

o
c
c
u
r

a
r
e
 
t
h
e
 
R
F
,
 
o
s
c
i
l
l
a
t
o
r
,
 
I
F
,

l
i
m
i
t
e
r
,
 
o
r
 
d
i
s
c
r
i
m
i
n
a
t
o
r

s
t
a
g
e
s
.

T
o
 
t
e
s
t

t
h
e
 
F
M
 
o
s
c
i
l
l
a
t
o
r
,
 
c
h
e
c
k
 
t
h
e
 
g
r
i
d
 
b
i
a
s

v
o
l
t
a
g
e
.

A
 
v
o
l
t
a
g
e
 
o
f
 
-
.
7
V
.
D
.
C
.

w
i
l
l
 
i
n
d
i
c
a
t
e

t
h
a
t

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

W
i
t
h

t
h
e

o
s
c
i
l
l
a
t
o
r

o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
,
 
t
h
e
 
R
F
 
c
a
n
 
b
e
 
c
h
e
c
k
e
d
 
b
y

a
t
t
a
c
h
.

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

t
e
r
m
i
n
a
l
s
 
a
n
d

c
h
e
c
k
i
n
g
 
t
h
e
 
o
u
t
p
u
t
 
o
f

t
h
e
 
R
F
 
s
t
a
g
e
 
f
o
r
 
a

d
e
f
l
e
c
t
i
o
n

o
n
 
t
h
e
 
-
 
3
V
.
D
.
C
.
 
s
c
a
l
e
 
o
f
 
a
 
V
T
V
M
 
c
o
n
n
e
c
t
e
d
 
t
o
 
p
i
n
 
1
 
o
f

v
4
.

C
o
r
r
e
c
t
i
n
g
 
t
r
o
u
b
l
e
 
i
n
 
t
h
e
 
R
F
 
r
e
q
u
i
r
e
s
 
c
a
r
e

d
u
e

t
o
 
t
h
e
 
c
r
i
t
i
c
a
l
 
v
a
l
u
e
s
 
o
f

c
o
i
l
s

a
n
d

l
e
a
d
 
d
r
e
s
s
i
n
g
s
.

C
a
u
t
i
o
n
 
m
u
s
t
 
b
e
 
e
x
e
r
c
i
s
e
d

n
o
t
 
t
o
 
r
e
a
r
r
a
n
g
e

o
r
 
a
d
j
u
s
t

c
o
i
l
s
 
w
i
t
h
o
u
t

d
e
f
i
n
i
t
e
l
y
 
k
n
o
w
i
n
g

t
h
e

t
r
o
u
b
l
e
,
 
a
s

r
e
a
r
r
a
n
g
i
n
g

l
e
a
d
s
 
o
r
 
c
o
m
p
o
n
e
n
t
s
 
m
a
y
 
m
e
a
n

r
e
a
d
j
u
s
t
i
n
g

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

N
o
 
A
M
 
o
n

t
h
e

l
o
w

f
r
e
q
u
e
n
c
y
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
A
M

b
a
n
d
 
m
a
y

b
e

c
a
u
s
e
d

b
y

t
h
e

A
M
 
o
s
c
i
l
l
a
t
o
r
 
b
e
c
o
m
-

i
n
g
 
i
n
o
p
e
r
a
t
i
v
e
.

T
h
e

o
s
c
i
l
l
a
t
i
o
n

c
a
n
 
u
s
u
a
l
l
y

b
e

r
e
s
t
o
r
e
d
 
b
y
:

1
.

R
e
p
l
a
c
e
 
C
1
2

w
i
t
h
 
a
 
3
3
m
m
f
.
 
5
0
0
V
.

c
a
p
a
c
i
t
o
r
.

2
.

R
e
p
l
a
c
e
 
1
1
1

w
i
t
h

a
2
0
u
h

c
h
o
k
e

(
c
a
t
a
l
o
g

n
u
m
b
e
r
 
R
S
 
-
1
8
3
5
.
)

I
f
 
p
r
o
p
e
r
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
A
M

d
o
e
s

n
o
t
 
r
e
s
u
l
t
,

m
a
k
e

r
o
u
t
i
n
e
 
c
h
e
c
k
s
 
o
f
 
o
t
h
e
r

A
M
 
o
s
c
i
l
l
a
t
o
r
 
c
i
r
c
u
i
t

c
o
m
p
o
n
e
n
t
s
.

A
M
 
A
L
I
G
N
M
E
N
T

T
h
e
 
A
M
 
a
l
i
g
n
m
e
n
t

c
a
n

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

a
V
T
V
M
 
o
r
 
a
n
 
o
s
c
i
l
l
o
s
c
o
p
e

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

A
l
l

V
T
V
M
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
 
w
i
l
l
 
b
e
 
o
b
s
e
r
v
e
d
 
o
n
 
a
n
 
A
C

v
o
l
t

s
c
a
l
e
.

S
e
e
 
t
h
e
 
a
l
i
g
n
m
e
n
t
 
c
h
a
r
t
 
f
o
r
 
t
h
e
 
s
t
e
p
 
b
y
 
s
t
e
p

p
r
o
c
e
d
u
r
e
.

S
e
t
 
t
h
e
 
b
a
n
d
 
s
w
i
t
c
h
 
t
o
 
"
A
M
"
 
p
o
s
i
t
i
o
n
.

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

p
o
s
i
t
i
o
n

a
n
d
 
a
d
j
u
s
t
 
t
h
e
 
s
i
g
n
a
l

g
e
n
e
r
a
t
o
r
 
o
u
t
p
u
t
 
c
o
n
t
r
o
l

f
o
r

a
l
i
g
n
m
e
n
t
 
s
i
g
n
a
l
.

T
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e

r
e
c
e
i
v
e
r

s
h
o
u
l
d

n
o
t

b
e

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

t
o
 
p
r
e
v
e
n
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
s

i
n
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

F
M
 
A
L
I
G
N
M
E
N
T

T
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
f
o
r
 
F
M
 
a
l
i
g
n
m
e
n
t
 
o
f

t
h
i
s

r
e
-

c
e
i
v
e
r
 
i
s
 
b
y
 
u
s
i
n
g

a
n

o
s
c
i
l
l
o
s
c
o
p
e
,

s
i
g
n
a
l
 
-
s
w
e
e
p

g
e
n
e
r
a
t
o
r
,
 
a
n
d
 
a
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r

(
o
r
 
c
r
y
s
t
a
l
s

m
a
y

b
e
 
u
s
e
d
 
f
o
r
 
t
h
e

n
e
c
e
s
s
a
r
y
 
m
a
r
k
e
r

p
i
p
s
 
o
f

9
8

m
c
s
,

1
0
8
 
m
c
s
,

a
n
d
 
1
0
.
7
 
m
c
s
.

T
h
e
 
c
r
y
s
t
a
l
s

c
a
n

b
e

i
n
-

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

m
o
s
t

s
i
g
n
a
l
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
s
.

1
.

S
e
t
 
b
a
n
k
 
s
w
i
t
c
h
 
t
o
 
F
M
 
p
o
s
i
t
i
o
n
.

2
.

S
e
t
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
t
o
 
m
i
n
i
m
u
m
 
p
o
s
i
t
i
o
n
.

3
.

I
n
 
p
e
a
k
 
a
l
i
g
n
m
e
n
t
,

a
 
4
7
0
K
 
r
e
s
i
s
t
o
r
 
i
s
 
u
s
e
d

i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
t
h
e
 
p
o
s
i
t
i
v
e
 
t
e
s
t
 
l
e
a
d
 
o
f
 
t
h
e

V
T
V
M
.

I
n
 
a
l
i
g
n
i
n
g
 
t
h
e
 
F
M
 
I
F
 
a
n
d
 
R
F
 
s
e
c
t
i
o
n
s

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

t
h
a
t

t
h
e
 
V
T
V
M
 
r
e
a
d
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
-
 
1
V
.
D
.
C
.

4
.

I
n
 
a
l
i
g
n
i
n
g
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
t
o
r

a
d
j
u
s
t
 
c
o
r
e
s

o
f
 
T
6
 
f
o
r
 
m
a
x
i
m
u
m
 
D
C
 
k
e
e
p
i
n
g
 
t
h
e
 
l
e
v
e
l

f
r
o
m

3
 
t
o
 
4
 
v
o
l
t
s
.

5
.

I
n
 
s
w
e
e
p
 
a
l
i
g
n
m
e
n
t

s
e
t

t
h
e

s
w
e
e
p

w
i
d
t
h

c
o
n
t
r
o
l
 
o
n
 
t
h
e
 
s
w
e
e
p
 
g
e
n
e
r
a
t
o
r
 
t
o
 
1
5
0
K
C
.

6
.

T
h
e
 
m
a
r
k
e
r
 
g
e
n
e
r
a
t
o
r
 
o
u
t
p
u
t
,
 
w
h
e
n
 
u
s
e
d
,

m
a
y

b
e
 
i
n
d
u
c
t
i
v
e
l
y
 
c
o
u
p
l
e
d
 
a
s
 
n
e
a
r
 
t
o

t
h
e
 
s
w
e
e
p

i
n
p
u
t
 
p
o
i
n
t
 
a
s
 
p
o
s
s
i
b
l
e
 
o
r
 
i
n
s
e
r
t
e
d
 
i
n
t
o
 
t
h
e

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

a
t
o
r
.

7
.

T
h
e
 
f
r
e
q
u
e
n
c
y

s
e
t
t
i
n
g

o
f
 
t
h
e
 
m
a
r
k
e
r
 
g
e
n
e
r
-

a
t
o
r
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e

s
w
e
e
p

g
e
n
e
r
a
t
o
r

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

a
s
 
s
h
o
w
n

i
n
 
t
h
e

F
M

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

M
a
r
k
e
r
 
p
i
p
s

s
h
o
u
l
d

a
l
w
a
y
s

b
e

k
e
p
t
 
a
t

a

m
i
n
i
m
u
m
 
a
m
p
l
i
t
u
d
e
 
t
o
 
p
r
e
v
e
n
t

d
i
s
t
o
r
t
i
o
n

o
f

t
h
e

r
e
s
p
o
n
s
e
 
c
u
r
v
e
.

T
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
r
e
c
e
i
v
e
r

s
h
o
u
l
d

n
o
t
 
b
e

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

t
o
 
p
r
e
v
e
n
t

p
o
s
s
i
b
l
e
 
e
r
r
o
r

i
n
 
o
u
t
p
u
t
 
r
e
a
d
i
n
g
s
.

W
h
e
n
 
r
e
p
l
a
c
i
n
g
 
F
M

c
o
m
p
o
n
e
n
t
s

i
n

t
h
e
 
t
u
n
e
r

s
e
c
t
i
o
n
,

m
o
u
n
t
 
r
e
p
l
a
c
e
m
e
n
t

p
a
r
t
 
e
x
a
c
t
l
y

a
s

t
h
e

o
r
i
g
i
n
a
l
 
a
n
d
 
c
a
r
e
f
u
l
l
y

d
r
e
s
s

l
e
a
d
s

t
o

t
h
e

c
o
m
-

p
o
n
e
n
t
s
.

A
l
l
 
n
o
n
 
-
s
h
i
e
l
d
e
d
 
l
e
a
d
s
 
m
u
s
t
 
b
e
 
k
e
p
t

a
s

s
h
o
r
t

a
s

p
o
s
s
i
b
l
e
.

T
e
s
t
 
p
o
i
n
t
s
 
o
n
 
d
i
p
 
-
s
o
l
d
e
r
e
d
 
s
i
d
e

o
f

t
h
e

c
i
r
c
u
i
t
 
b
o
a
r
d
 
h
a
v
e
 
a
 
l
o
o
p
e
d
 
w
i
r
e
 
s
o
 
t
h
a
t
 
t
e
s
t
 
e
q
u
i
p
-

m
e
n
t
 
c
a
n
 
b
e
 
d
i
r
e
c
t
l
y
 
a
t
t
a
c
h
e
d
 
w
i
t
h

t
h
e
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Schematic Diagram, Chassis 7R2

*Capacitor C-30 added as a production modification.

BE SURE TO ALIGN AM SECTION FIRST

DUMMY SIGNAL GENERATOR SIGNAL GENERATOR RADIO RECEIVER VTVM CONNECTION ADJUST NOTES

ANTENNA CONNECTION FREQUENCY DIAL SETTING

ALIGNMENT OF I -F, AM SECTION
Reduce signal

1. .01 mfd in Pin 7 of V-7 455 kc, Low frequency
Negative to S-7, S-8, generator output

(grid 3, 128E6) modulated with end point
point "V, posi- S-9, & S-10 to lowest usableseries with

gen. output 400 cps tive to ground for MAXIMUM level

ALIGNMENT OF R -F, AM SECTION

1620 kc,
Loose couple to High frequency C -6H for

2. None modulated with Ditto None
loop 400 cps end point MAXIMUM

530 kc, Repeat 2 & 3

3. None Ditto modulated with Low frequency Ditto S-11 for till no increase
end point MAXIMUM

400 cps in maximums

1500 kc, Tune in C -6F for
signal4. None Ditto modulated with Ditto MAXIMUM

None

400 cps

ALIGNMENT OF I -F, FM SECTION
Reduce signal

5. .01 mfd. in Pin 7 of V -2A S-1, S-2,
10.7 mc, Low frequency generator output

series with (grid, FM mixer,Ditto S-3, & S-4
unmodulated end point to less than one

gen. output 1/212AT7) for MAXIMUM volt at pt. "A"

Negative to S-5 for
6. Ditto Ditto Ditto Ditto point '8", posi- None

MAXIMUMtive to ground

Negative to
Equal plus & minus

will be
7. Ditto Ditto Ditto Ditto point 'C", posi- S-6 for ZERO obtained on op-

tive to ground posite sides of zero

ALIGNMENT OF R -F, FM SECTION
e

8. 150 ohms in FM antenna 106 mc, 106 mc poNegativint'B",
to
posi- C-16 for None

each lead terminal unmodulated tive to ground MAXIMUM

C -6B
9. Ditto Ditto Ditto Ditto Ditto MAXIMU

forM
None

92 mc, Compress or expand
10. Ditto Ditto unmodulated 92 mc Ditto L-8 for MAXIMUM None

11. Ditto Ditto Ditto Ditto Ditto L-3 for MAXIMUM None

12. REPEAT STEPS 8 THRU 11 UNTIL NO FURTHER INCREASE IN VTVM

READING OCCURS.
ALIGNMENT CHART, CHASSIS 7R2

Equipment Required: Signal generator, AM; two 150 ohm 1/2 watt resistors; one .01 mfd, 600 volt paper capacitor.
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S-6
X-4

S-4

TERMINAL "R"

C -6B C -6F
S-2 C-16

V-2

Chassis, 7R2, Top View

FM ANTENNA INTERLOCK -POINT "C"
POINT AM- FM SW

L-71 if
S-3

V-1

S-5

Chassis 7R2, Bottom View
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IDENTIFICATION OF PRINTED PANEL TIE LUGS
 on above panel indicates connection on printed -wire side of panel.

Filament lead from pin 4 of S7 (35C5) to pin 5
of SI (12AT7)

Filament lead from pin 3 of S2 (12BA6) to pin
3 of S3 (12BE6).

Green lead from C41 to arm of VR2.
Red lead from top of VR2 to C32.
Red lead from lug 5 of switch SW2 to pin 6 of

couplet° NI and pin 6 of 57 135C5).
Green lead from pin 2 of couplate Ni to arm

of VRI (vol. contiol)
Blue lead from output trans. TO to plate, pin 7

of S7.

L8 Black lead from chassis ground to panel
ground.

L9 Yellow lead from junction of R18, C28, All and
RIO to lug I of switch SW2.LIO Orange lead (FM audio) from RI4 to lug 3 of
switch SW2.Lug Orange lead from AC Interlock to C36, CR1
(sel. rect.) and pin 3 of S7 (35C5).

L12® Red lead (B+) from lug 4 of switch SW2 to
pin 6 of S3 (129E6), C21 and 23.

L1343 Green lead (AVC-ant. return) from VC2, C29,
RIO and 23 to lug L19.
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L16 Red lead (B+) from 1924 and C37A to audio
output trans. 15.

117 Brown lead from audio output trans. TS to
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LIB Block lead (B+1 from 22 and 117 to pia 6 at
92 (12BA6) and C15.use arson lead from L13 to antenna return Lead
and AVC.
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PHILCO RADIO PAGE 26-H

LA1

EXT. ANT

C3
47 µLIE

REPLACEMENT

Reference Service
Symbol Description Part No.

Cl Condenser, tuning 31-2790-3
C2 Condenser, gang return, .01' mfd 30.4650-45
C3 Condenser, converter grid coupling,

47 mmf, ceramic 3042304
C4 Condenser, neutralizing, 2.2 inmf, ceramic 30-1221-6
C5 Condenser, IF filter and hi -cut, 220 mmf 62-122001001
C6 Condenser, tone compensation, .01 told,

500V, disk
C7 Condenser, electrolytic, filter, 3 sec rion,

30/25/20 mfd, 150V ..

CS Condenser, line by-pass, .04' mfd
LA1 Antenna
LS1 Speaker

Cabinet .

Contact, panel ... _

Contact, panel ..
Clock

Crystal
Dial
Hand, alarm set . _

-2.3v

CONY.
12 AU6

C4
2R.2r.r 2 2 -

F T
3

C2 RI 1171

.047T
470K

a'1013V -
5

3404,11 13
1

6
1

c,vJ

61 4

W I

35w4
RECT.

5 I.F. 455 KC

30-1262

30-2585-11
.30-4650-45

_32-4768-2
364675.9

PARTS LIST

Reference
Symbol Description

NI Network, resistor -condenser
Rl Resistor, gang return, 470,000 ohms
R2 Resistor, converter grid return,

2.2 megohms
R3 Volume control, 2 rnewhm5

Resistor, BA- filter, 1000 ohms
R5 Resistor, B -f- filter, 220 ohms, 1 ,,itt
R6 Resistor, filament dropping,

47 ohms, 2 watts
TI Transformer, oscillator
T2 Transformer, audio output
WI Line Cord
Z1 Transformer, IF

Printed Panel

MISCELLANEOUS PARTS

51.0017

28-12282

_28-122824
41-2068

.......54-6713-2
54.5379.3

..28-11374-20

-2V

220
ulaf

2ND DET.
AUDIO AMP

12 AV6

6

2 wet

2
OV

Hand, hour
Hand, minute
Hand, sweep second
Knob, clock
Shaft, rear Lisle set

Knob, tuning
Knob, volume
Socket, tube, 4 used

55V

ION

4 -.005

R3
VOL.CONT.

T

C5
220
Uhf

,00801

470K

a

470c

Service
Part No.
y1.6500-2

66408340

66-5228340
33-5575-18

66-2108340
66-1224340

0i-0475340
32.4776-1
32-8384-2
41-4270-5
32-4627-3
54-6585.4

28-11374-34
2841374-35
2841374-19

54.6456-2
28-11985-4
54-6624-11
54-6624-12
27.63094

AUDIO OUT
50E1-15

2
ev

1.220
TOUT

12

1V

6
off

LS"

5v

651E

106V

7 125V

R5
220.0.. I',7

T""C7A

R4 118V

1000.2
05V

T -
C782"f c7c

35W4 50E115 1241J6 124V6
3 4 3 47-11 3 4 3 4

2
CB
.047/AT

CLOCK OFF
MOTOR

ON

AUTO

SWITCH OPERATED
BY CLOCK

ALL PARTS NARKED *
ARE PART OF Ni,

NOTES

All components marked with an asterisk are con-
tained in one unit, N1.
All resistors ore I/a watt, 10%, carbon type, unless
otherwise noted.
Voltages read with a 20,000 ohms/volt meter, from
point shown to B-, under no signal condition.

Schematic Diagram - Model G-747

8 7 6 5 4 3 2 I

Nt BACK VIEW, SHOWING INTERNAL
CONNECTIONS.
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SEARS ROEBUCK RADIO PAGE 26-1

528.53340

PARTS LIST
for

SAItiV2.0;1tR

MODEL
NUMBERS

9053

9054

RADIO -RECORD CHANGER

SCHEMATIC PART

LOCATION NUMBER DESCRIPTION

CAPAC !FORS

C I , C6, C16 20-44-I Tubular, .047 'dd., 400 e.
CIA & B 19-61-2 Variable Tuning
C3, Cl2 15-47111 Disc., 470 meld., 500 v., 10%
C4 19-180-0 Trimmer, Antenna (Port of L.1)
C5, C9 20-47-1 Tubular, .047 mfd., 200 a.
C7 15-151164 Disc., 150 nenfd., 500 v.. P.4750
C8, C11 15.10316 Disc., .01 mfd.,
C10 18-62-5 Electrolytic, 4 mfd., 150 v.
CI3A & B 18-58-5 Electrolytic, 30 mid., 150 v. (A);

70 mfd. , 150 v. (B)
C14 &C15 15.10216 Disc., .001 rirfd., 500 v.
C17 20-55-I Tubular, .047 mfd., 400 v.

RESISTORS
(All resistors w., 1096 unless otherwise noted)

RI, RII 60-22301 22K ohm
R4,14 60-22502 2.2 inegohns, 2016
R3 60-15101 150 ohm
ft5 60-47302 47K ohn, 2016
R6A & B 24-168-2 Tone Control, 500K ohm, BASS

(ak 3 rnegohm TREBLE (b)
R7 60-56501 5.6 megehm
R8 24-329-0 I inegahrn, VOLUME and OFF/ON Sae.
R9 60-15501 1.5 megotun
R10 60-33401 330K ohm
812 60-47501 4.7 megahm
RI4 60-10501 I megohns
R15 60-10101 100 ohm
RI6 60-10211 1K ohm, lw.
R i7 61-10-0 33 ohm, 3w.
R18 60-10401 100K ohm

RC 1 13-18-3 Couplet., Tone Compensator
RC2 13-16-3 Couplate, Push Pull

TRANSFOMERS AND COILS

T1 10-81-2 Transformer, I.F. Input
12 10-71-2 Transformer, I.F. Output
T3 80-16-I Transformer, Audio Output
LI 82-126-0 Coil, Antenna, Ferrite Rod

Type (Inc. C4)
L2 10-34-4 Coil, Oscillator

S1A & B

SL1

MISCELLANEOUS CHASSIS PARTS

11-1245 Bracket, Dial Plate Mtg. (L. H.)
11-1244 Brocket, Dial Plate Mtg. (R.H.)

22-60-I Spring, Tuning Shaft Retainer
31-486-0 Plate, Diol Background
39-9-1 Pulley, Idler (2)
39-35-1 Tuning Shaft w/pulley
45-7-3 Receptocle, AC Line
45-8-3 Socket, Phono Audio
45-17-2 Socket, 7 Pin Miniature
45-18-2 Socket, 7 Pin Miniature Shield

(3) (VI, V2 & V3)
45-116-0 Socket, 7 Nn Miniature
45-52-2 Socket, Phono Motor
45-115-0 Socket, 7 Pin Miniature
51-105 Dial Cord (45 3/16*)
52-58-I Pointer
69-265-0 Switch, RADIO-PHONO
70-269-0 Spring, Dial Cord Tension
71-121-0 Tube Shield (2)
83-1146 Selenium Rectifier (100MA)
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SEARS ROEBUCK RADIO PAGE 26-5

528.53310

PARTS LIST

for

MODEL

NUMBERS

9019

9020

SigteA&Ite

CLOCK RADIO

11111

-111
1111;

16 15 14

+IoOO

FIG. 1. EXPLODED VIEW OF CABINET (TOP VIEW)

CABINET PARTS LIST

0 0

I

Key
No. Description

Model No.
9019

BROWN
Part No.

Model No.
9020
IVORY
Part No.

1. Knob, Tuning
52-1058-0 52-1059-02. Knob, Volume
52-1060-0 52-1125-03. Cabinet
42-54-1 42-55-14. Speaker (Inc. T3) 33-327-4 33-327-45. Spacer, Speaker Mounting (3) 77-27-0 77-27-06. Insulator 37-9-0 37-9-37. Chassis

8. Back, Antenna Loop (L1) 82-3-1 82-3-19. Line Cord and Plug
23-43-0 23-43-010. Clip, Cabinet Back Rejainer 22-2-5 22-2-511. Bracket, Chassis Retaining 11-1246 11-124612. Timer Mechanism (Inc. 13, 14, 15 & 16) 59-132 59-13213. Hand, Alarm Set
52-66-1 52-66-114. Hand, Hour
52-77-1 52-77-115. Hand, Minute
52-76-1 52-76-116. Hand, Second
52-75-1 52-75-117. Overlay, Timer
40-84-3 40-84-318. Knob, Clock (2)
52-895-0 52-8.95-019. Window, Timer
48-155-1 48-155-1

ti
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SEARS ROEBUCK RADIO PAGE 26 -7

528.53300

PARTS LIST

for

CLOCK RADIO

MODEL
NUMBERS

9021

9022
9023

90235

SILVERTONE CLOCK -RADIO RECEIVER CHASSIS NUMBER 528.53300

20 19 15

FIG. 1. EXPLODED VIEW OF CABINET (TOP VIEW)

CABINET PARTS LIST

KEY
NO.

PART
NO. DESCRIPTION

1. 67-647-0 Dial Scale and Trim Strip
2. 52-1057-0 Knob, Clock Timer (2)
3. 48-152-1 Window, Clock Timer
4. 42-48-1 Cabinet, Brown, Model No. 9021

42-49-1 Cabinet, Ivory, Model No. 9022
42-50-1 Cabinet, Green, Model No. 9023
42-65-1 Cabinet, Pink, Model No. 90235

5. 52-87-1 Hand, Second
6. 52-86-1 Hand, Minute
7. 52-73-1 Hand, Hour
8. 52-66-1 Hand, Alarm Set
9. 59.129 Timer,. Clock (Inc. 5, 6, 7 and 8)

10. 22.65-3 Clamp, Coble
11. 45-17-3 Receptacle, Power
12. 22-2-5 Clip, Cabinet Back Retainer
13. 23-42-0 Line Cord and Plug
14. 82-5-1 Antenna Loop and Cabinet Back
15. Chassis, Radio
16. 77-27-0 Spacer, Speaker Mounting (4)
17. 33-327-4 Speaker (Inc. T3)
18. 11-1243 Bracket, Chassis Retainer
19. 52-1054-0 Knob, Tuning
20. 52-1056-0 Knob, Volume
21. 67-9-1 Background, Pointer
22. 48-153-1 Window, Dial Scale

a

Not supplied as a Repair Part.
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SEARS ROEBUCK RADIO PAGE 26-9

528.53171

Schematic
Location

PARTS LIST
for

Sigeeiz#,ge
AM -FM

RADIO TUNER

Part
Number Description

CAPACITORS

ClA,B,C,D,E &F 19-1-6
C2 19-3-5
C3,C9,C36 15-470611

C4,C15,C20,C30/
C31,C41,C71
C5,C11,C12,C17
C19,C21,C46,C68,/. 15-10317
C69,C70,C73,C74,C75
C6 15.330611

15.20317

C7 15-33111
C8 20.23.0

CIO 15-120611

C13,C14,C16,C18
C22,C23,C32,C59
C24,C40
C25,C49,C53
C26,C27,C28,C341
C37
C29
C33
C35
C38
C39
C42

20-7-2
15-10111
15- 47011
16- 22348
15-50217

15-22111
15- 80111
16- 47347
20-45-0
20.14- 0
15- 100614

C43 19.3-5
C44 15-10318
C45 15-470115
C47 15-82111
C48,C50,C55, 16-33348C56,C64,C65
C51,C66 16- 22347
C52 16-50247
C54A,B,C & D 18- 15- 3

C57 15-20211
C58 18.22-0
C60 15- 10211
C61 15. 12211
C63 16. 10347
C64,C65 16.33327
C62,C72 16-47348
C67 16- 10448

(All resistors Y2 w.,
RI
R2,R7,R43,R93,
R95,R96
R3,R8 60- 10001
R4,R14,R18 60-68001
R5,R 13,R 1 7,R59 60-68301
R6,R11,R34,R74 60-10301
R9 60-15001
RI 0,R12,R19,R23,
R36,R37,R47,R71,} 60-10401
R82,R90
R15,R20 60.27321
R16,R21,R4I,R73 60.10201
R22,R33 60- 33301
R24,R28,R29,R40 60-47401
R25,R30,R42,R43, 994 60. 10501
R26 R70,R89,R92 60- 33401
R31,R65,R77,R81 60.22401
R32 60-15301
R35 60.47301
R38 60-56905
R39 60.15401
R44 60.56101
R45,R49 60.47101
R46,R48 60-68311
R50 60. 15311
R5I 60.18301
R52,R60,R69
R83,R91 60- 33201
R53,R72 60.47501

Variable Tuning
Trimmer, Antenna (Located or L2)
Ceramic Tubular, 47 mmfd.,
500 v., 10%, NPO

Disc, .02 mid., 500 v., GMV

Disc, .01 mfd., 500 v., GMV

Ceramic Tubular, 33 mmfd.,
500 v., 10%, NPO
Disc, 330 minfd.,500 v.,10%, GP
Ceramic Tubular, 4.7 mmfd.,
500 v., 10%
Ceramic Tubular, 12 mmfd.,
500 v., 10%, NPO
Mica, 470 mmfd 500 v., 5%
Disc, 100 mmfd., 500 v., 10%, GP
Disc,47 mmfd.,500 v., 10%, GP
Tubular, .022 mfd., 400 v.
Disc, .005 mfd., 500 v., GMV

MODEL
NUMBERS

9065
9067
9068

Schematic Part
Location Number Description

R54
R55,R63
R56,R84
R57
R58
R61
R62
R64
R66
R67
R68
R 75
R76,R79
R78
R80
R85
R86
R87
R88

T1
Disc,220 mmfd., 500 v., 10%, GP T2
Disc, 800 mmfd., 500 v., 10%, GP T3
Tubular, .04cmfd., 400 v., 10% T4
Ceramic Tubular, 3.3 mmfd.,500 v.,10% T5
Tubular, 10 mmfd., 500 v., 10% TO
Ceramic Tubular, 10 mmfd., T7
500 v., 10%, N750 T8
Trimmer, FM Oscillator
Disc, Dual, .01 mfd., 500 v., GMV
Disc, 47 mmfd.,500 v., 10%, N1400
Disc, 820 mmfd., 500 v., 10%, GP

Tubular, .033 mfd., 400 v.
Tubular, .022 mfd., 400 v., 10%
Tubular, .005 mfd., 400 v., 10%
Electrolytic, 100 mfd., 300 v., (A);
20 mfd., 300 v., (B,C, & D)
Disc, .002 mfd., 500 v., 10%, GP
Electrolytic, 20 mfd., 300 v.
Disc, .001 mfd., 500 v., 10%, GP
Disc. .0012 mid., 500 v., 10%
Tubular, .01 mfd., 400 v., 10%
Tubular, .033 mfd., 200 v., 10%
Tubular, .047 mfd., 400 v.
Tubular, .1 mfd., 400 v.

RESISTORS
10%, unless otherwise noted)
60.33901 3.3 ohm
60-22501 2.2 megohm

10 ohm
68 ohm
68K ohm
10K ohm
15 ohm

100K ohm

27K ohm, 2 w.
1K ohm
33K ohm
470K ohm
1 megohm
330K ohm
220K ohm
15K ohm
47K ohm
5.6 ohm, 5%
150K ohm
560 ohm
470 ohm
68K ohm, 1 w.
15K ohm, 1 w.
18K ohm

3.3K ohm
4.7 megohm

60- 82301
60-10405
60-68305
60- 39305
60- 33405
60-10505
60- 82205
60- 82305
61-82
61-83
60-22201
60-18401
24-139-2
60.56401
60.47205
60-18405
60- 22305
60- 91305
24.256- 0

82K ohm
100K ohm, 5%
68K ohm, 5%
39K ohm, 5%
330K ohm, 5%
1 megohm, 5%
8.2K ohm, 5%
82K ohm, 5%
800 ohm, 5 w., w.w.
2.7K ohm, 5 w., w.w.
2.2K ohm
180K ohm
5 megohm, TREBLE & BASS (2)
560K ohm
4.7K ohm, 5%
180K ohm, 5%
22K ohm, 5%
91K ohm, 5%
1 megohm, with taps
VOLUME & OFF/ON SW.

TRANSFORMERS & COILS

10-56-2 Transformer, I.F. Input (FM)
10.56-2 Transformer, 1st I.F. (FM)
10.55-2 Transformer, 2nd I.F. (FM)
10.57-2 Transformer, I.F. Input (AIR)
10.57-2 Transformer, 1st I.F. (AM)
10.54-2 Transformer, 2nd I.F. (AM)
10-18-0 Transformer, Discriminator (FM)
10.1.1 Transformer, R.F. (AM)

LI 10-3.1 Coil, Ant. (FM)
L2 See Cabt. Parts List Coil, Ferrite Rod Antenna (AM)(Inc.C2)
L3 10.24.1 Coil, RF (FM)
L4 10.6-5 Coil, Limiter, (FM)
L5 10-22-4 Coil, Osc. (FM)
L6 10-2.4 Coil, Osc. (AM)

MISCELLANEOUS CHASSIS PARTS

Part No. Description

11.965 Bracket, Dial Plate Support (L.N.)
11-966 @racket, Dial Plate Support (R.N.)
11.960 Bracket, Dial Plate Tie (2)
11.968 Bracket, Tuning Meter Mtg.
11.961 Bracket, Tuning Shaft Bearing
22.32-1 Clip, I.F. Transformer Mtg.
67.3-1 Dial Background Plate
51- 105 Dial Cord (Specify Length) (see stringing diagram)
39-12.0 Flywheel, Tuning
37-112-3 Rubber Grommet (Tuner Mtg.)
89.7 Lamp, Pilot Light (Dial) No.47 Bayonet (2)
89.16 Lamp, Meter Pilot Light
23-29.0 Line Cord (9 ft.)
83.1026 Meter, Tuning, Indicator
28-170-1 Pad, Meter Cushion (2)
52.21-1 Pointer, Tone (2)
52.22-1 Pointer, Dial
45-4.3 Power Receptacle (2)
45. 12.2 Socket, 7 Pin Min.
45-36.2 Socket, 9 Pin Min.
45.12-3 Socket, Double Phono Connector
45.3-3 Sockgt, Phono Connector
45- 37- 2 Socket, Recessed Octal (Pwr. Inp. from Amp.Chassis)
45.38-2 Socket, Clock
45.15-4 Socket, Pilot Light (RM.)
45-16-4 Socket, Pilot Light (Lit.)
45.17-4 Socket, Meter Pilot Light
45.11-2 Socket, (V2)
71-69-0 Shield, 7 Pin Tube (8)
71.80.0 Shield, 9 Pin Tube (4)
69-223-0 Switch, Compensator (5W2)
69-227.0 Switch, Compensator (SW1)
70.269-0 Spring, Dial Cord Tension (Tuning)
70-217-0 Spring, Dial Cord Tension (4) (Bass & Treble)
39.43-3 Tuning Shaft

R.F. Tuner 528.53171 is combined with Radio Amplifier 528.53270 in Models 9065, 9067, 9068. For Chassis
Parts List, Schematic Diagram, Top and Rear Views of the Radio Amplifier and for Cabinet Parts Lists for
Models 9065, 9067, 9068 refer to Parts List 528.53270.
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ZENITH RADIO PAGE 26-I

TO THE SERVICEMAN:

The 8C01 chassis incorporates a superheterodyne circuit with two stages
of IF, on the FM and AM Bands. There is one stage of RF amplification
on all Bands.

This receiver features an Automatic Frequency Control which keeps
your receiver on the exact station frequency when you are tuned to an
FM station. Turn the band switch to (FM AFC) position and tune the
receiver.

When the desired FM station is a weak station, adjacent in frequency to
a strong station, the AFC may pull the tuning into the stronger station.
Under these conditions, place the band switch in FM position and tune
the receiver.

When adjustments are made on the 8C01 or any AC -DC chassis, a line
isolation transformer (110-V input to 110-V output) is recommended in
order to avoid a "hot" chassis. If an isolation transformer is not
available Check the AC voltage between chassis and bench ground, and
if there is any indication of voltage, reverse the plug before handling
the set.

The IF transformers and the discriminator transformer are the new per-
meability tuned type. The advantage of an IF transformer of this type
is its extreme stability under various humidity and temperature condi-
tions. The upper coil is the secondary and the lower the primary. When
adjusting, these IF and discriminator transformers, tuning wrench 68-19
can be inserted into the top slug, rotated until maximum output is obtain-
ed and then dropped down to the lower slug and the same operation re-
peated. The tuning wrench is so designed that turning one slug does
not affect the adjustment of the other.

Alignment of this chassis will, in most cases, be unnecessary unless an
IF or RF transformer is replaced or the adjustments have been tampered
with.

-THIS SPRING ON BACK
\ OF LARGE PULLEY

PULLEY SHOWN IN
FULL COUNTERCLOCK-
WISE POSITION

Detail of
IF Transformer

2 1/2 TURNS

74ss''gc

98 MC:
L2 F.M. ANT/

rir L3 F.M. DET
98 MC.

L6 F.M.OSC.

11/2 TURNS AROUND
PULLEY a ONE TURN
AROUND RIVET

FM Discriminator Alignment: When the secondary of the discriminator is
aligned (operation 5) use sufficient signal input to get a good positive
and negative indication before setting the slug for zero reading. A center
zero indicating meter is recommended for this adjustment, but is not
absolutely necessary. Reversing the leads of a non -zero center meter,
or observing closely when the meter starts to go to the left (negative) of
zero will give the same results.

FM IF Alignment: Because of the wide band pass, it is desirable to use
a FM signal generator and a cathode ray oscilloscope when aligning
the FM IF channel. The instruction book for the Zenith Modal 800 Signal
Generator (Form Z8001) covers complete FM alignment procedure. If
visual alignment equipment is unavailable, reasonably accurate alignment
can be made by following the procedure outlined in this service note.

Correct alignment can only be made if the following procedure is followed:

A vacuum tube voltmeter with an isolation resistor of 2,000,000 ohms in
series with the hot lead will serve for FM adjustments. This lead should
be shielded.

The signal generator output should be kept just high enough to get an
indication on the meter.
(a) Vacuum Tube Voltmeter Lug 7 on discriminator transformer to chassis
(half discriminator load).
(b) Vacuum Tube Voltmeter Lug 5 on discriminator transformer to chassis
(full discriminator load).
(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis.
(d) Loosen Slugs by applying a hot iron to the cement.

An AC output meter connected across the primary or secondary of the
output transformer will be satisfactory for all AM adjustments.

TUBE AND TRIMMER LOCATION

DIAL CORD DRIVE

1/2 TURN ON STUD

TIB 1ST I.F.TRANS..
L9 PRI.
LIO SEC.

\-C2E BC OSC.
1600 KC

98 MC.

'-C2D BC DET.
1400 KC. ay

TUNING--
r

BANDSWITC1--1

NOTE: CODED STEREO
SPEAKER LEADS
MUST BE CONNECTED
TO CODED SPEAKER
TERMINALS.

T2A 2ND I.F. TRANS.
LII PRI.
L12 SEC.

TIA 1ST LE TRANS.
L7 PRI.
L8 SEC.

rl

 otOo

STEREO
SPEAKER

INPUT

0\

'4 4

WHAElt*

TONE CONTROL
i ELEGIRO- I

STATIC
SPEAKER I

! !TWEETER/
LEADS TO SPEAKER.
WHITE LEAD MUST
CONNECT TO WHITE
CODED TERMINAL
ON SPEAKER.

PHONO
INPUT

I I

NOTE: I.F. TRANSFORMER CORE ADJUSTMENTS
ARE AS FOLLOWS :

PRIMARY -AN. BOTTOM
SECONDARY-ADJ. TOP

ALIGNMENT PROCEDURE

PHONO-RADIO SWITCH

T3A 3RD L E TRANS.
L15 PRI.
LI6 SEC.

(9 1107 MC

455 KC 5.

T4 DISCR. I.F. TRANS
LI9 PRI.
L20 SEC.

---TN 3RD I.F. TRANS.
.L17 PRI.
LI8 SEC.

T2B 2ND I.E TRANS
`1.13 PRI.

LI4 SEC.

-m-ON-OFF SWITCH B
LOUDNESS CONTROL

OPERATION CONNECT OSCILLATOR TO
DUMMY

ANTENNA
INPUT SIGNAL
FREQUENCY BAND SET DIAL TO

ADJUST
TRIMMERS PURPOSE

1 Pin 7 12AT7 converter .05 II) d. 455 Ks., 400
Cycle Modulated

BC 600 Kc. 11. J1,17,14,13,,39 Align IF channel for maximum output.

2 2 turns loosely
coupled to wavemagnet

1600 Kc., 400
Cycle Modulated

BC *1600 Kc. C2E Set oscillator to dial scale.

3 2 turns loosely
coupled to sravernagnet

1400 Kc., 400
Cycle Modulated

BC 1400 Kc. C2D, C2B Align detector and antenna stag..

4(a) Llnitelgrid) on 12AU6 .05 Mfd. 10.7 Mc.
Unmodulated

FM 1,19 Align primary of discriminator for
maximum reading.

5(b) Pin 1 (grid) on 12AU6
limiter

.05 Mfd. 10.7 Mc.
Unmodulated

FM 1,20 Adjust secondary of discriminator for
zero reading.

6(c) Pin 1 (grid) on 12BA6
2nd IF

.05 Mfd. 10.7 Mc.
Unmodulated

FM 1,16,15 IF transformer for maximum
reading

7(c)7(c) Pin 1 (grid) on 12BA6
1st IF

.05 Mfd. 10.7 Mc.
Unmodulated

FM L12,11 Align 2nd IF transformer for maximum
reading.

8(c) Pin 7 (grid) on 12AT7
converter tube socket

.05 Mid.. 10.7 Mc.
Unmodulated

FM 148,7 Align 1st IF transformer for maximum
reading.

9(c)

10(c)
(d)

Antenna Post FM
(Remove line ant.)

270 Ohms 98 Mc.
Unmodulated

FM 98 Mc. 1.6 Set oscillator to dial scale.

270 Ohms 98 Mc.
Unmodulated

FM 98 Mc. 13,2 Align detector and antenna stages for
maximum reading.

Oti
A
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124U6
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CHASSIS PARTS
Chassis 8001

63-1796
63-1799

PART DIA. 63-1800
NO. NO. DESCRIPTION PRICE 63-1828

63-1835
12-1406 Tuner arm pivot bracket .05 63-1848
19-249 Coil mtg. clip (2 used) .05 63-1852
22-3 C11,21 .01 mid. ceramic disc (14 used) 63-1855

23,25, 63-1869
28,36, 63-1870
39,41, 63-1876
44,40, 63-1884
46,47 .30 63-1898

22-5 C6,8, 100 mmf. ceramic disc (4 used) 63-1926
19,26 .25 63:1940

22-9 C12 100 mmf. ceramic disc - 500 V. .25 63-3197 R5
22-17 C30 .001 mfd. ceramic disc - I K V .25 63-3232 R4
22-18 C22,24,.0022 mfd. ceramic disc (4 used) 63-4614 R2

33,40 .25 63-4615 RI
22-24 C42,48 2 x .0047 mfd. ceramic disc 73-131

(2 used) .40
22-1367 C17 50 mmf. ceramic - 500 V. .45 78-644
22-1506 C9 22 mmf. ceramic - 000 V.- .25 78-806
22-1661 C43A, Electrolytic - 80/150 40/100 78-850

B,C,D 40/150 40/25 3.50 78-869
22-1668 C27 200 mmf. ceramic -_500 V. 78-870
22-1677 C2A,B, 3 section variable

78-871
F 5.09 78-905

22-1766 C14 .68 mad. gimmick - 500 V. .20 80-69
22-1888 C4,7, .001 mfd. ceramic (4 uses!) 80-209

16,18 .25 80-444
22-2060 C5 25 mmf. ceramic - 500 V. .25 80-580
22-2321 C13 220 mmf. ceramic - 500 V. .25 80-817
22-2569 C49 .047 mid. molded - 600 V. .40 80-818
22-263U CIS 19 mmf. ceramic - 500 V. .25 80-865
22-2655 C31,00 .01 mfd. ceramic disc - 1400 V. 80-868

(2 used) .50 83-1090
22-2732 Cl Feed thru - 1000 mmf. - SOO V. .30 83-1479
22-2780 C37 .1 mfd. paper- 200 V. .30 03-1480
22-2792 C3,10, .047 mfd, paper - 200 V.

34 (3 used) .30 83-1520
22-2793 C29 .047 mid. paper- 40U V, .25 83-1635
22-2805 C32 .022 mfd. paper- 400 V. .25
22-2806 C35 .022 mid. paper - 600 V. .30 83-1640
22-2806 C35 .022 mfd. paper- 600 V. .30
22-2900 C38 Feed thru - 470 mmf. - 500 V. .30, 83-2135
49-608 SP2 7 1/2" P.M. speaker 8.75 83-2383
54-139 3/8-32 x 9/16 palnut (pts. 83-2628

63-4615) .03 83-2638
54-140 3/8-32 x 9/16 x 3/32 hex. nut .03 83-2639
54-269 8-32 x 11/32 palnut (2 used on 83-2642

S-47151) . .03 83-2673
54-271 6-32 x 1/4 palnut (1 mts. ea. 83-3109

5-17789, 95-1150, 95-1153, 95- 85-495 S2
1201, 95-1248, 95-1249 & 95-1254) .03 85-630 Si

58-200 2 prong plug .10 93-755
63-1622 R3 330 ohm 201 Ins. WO .17 93-811
63-1730 47 ohm 1/2W Ins. 20% .17 93-961
63-1744 100 ohm 1/210 Ins. 20% (2 used) .17
63-1747 120 ohm 1/211' Ins. 10% .17 93-993
63-1772 470 ohm 1/211 Ins. 20% .17
63-1779 680 ohm 1/211' Ins. 20% (4 used) .17 93-1043
03-1785 1000 ohm 1/210 Ins. 10% (2 used) .17 93.1047
63-1786 1000 ohm 1/2W Ins. 20% .17 94-334

PARTS LIST

1800 ohm 1/21V Ins. 10% .17
2200 ohm 1/215 Ins. 10% .17
2200 ohm 1/2b' Ins. 20% .17
10 K ohm 1/281 Ins. 20% (2 used) .17
IS K ohm I/2W Ins. 20% .17
33 K ohm 1/210 Ins. 10% .17
39 K ohm 1/214 Ins. 10% .17
47 K ohm 1/215 Ins. 20% .17
100 K ohm 1/210 Ins. 10% .17
100 K ohm 1/210 Ins. 20% (2 used) .17
150 K ohm 1/215 Ins. 10% ( 2 used) .17
220 K ohm 1/215' Ins. 20% .17
470 K ohm 1/2W Ins. 20% (3 used) .17
2.2 megohin 1/210 Ins. 20%(3 used).17
4.7 megohm 1/2W Ins. 20%(3 used) -17
22 ohm ill' Ins. 20% .25
270 ohm 210 Ins. 10% .34
.Tone control 1.40
Volume control & switch 2.05
6-32 x 3/8 slab hd. set screw -
cuppoint (2 part of S-13945) .04
Connector socket .15
7 contact wafer tube socket .15
9 contact molded tube socket .40
9 contact wafer tube socket .25
7 contact wafer tube socket
(3 used) .15
7 contact wafer tube socket .15
7 contact wafer tube socket .30
Dial cord spring .15
Dial cord spring .03
Tuner arm tension spring .05
Tuner arm stop spring .10
Tuner spring .10
Tuner arm pressure spring .15
Ground spring .05
Ground spring .15
Insulating strip (AC plug) .05
Insulating strip (band switch) .05
Volume control insulating strip
(outer) .05
Rectifier insulating strip .05
Volume control insulating strip
(inner) ,03

I.F. transformer support strip
(5 used) .05
4 lug terminal strip .10
3 lug terminal strip .05
1 lug terminal strip .05
3 lug terminal strip .05
3 lug terminal strip .05
5 lug terminal strip .10
6 lug terminal strip .10
Phono-radio control strip .25
Radio-phono switch .60
Band switch 5.75
Lockwasher (used on 83-2383) 03
Brass washer (used on S-17151) .03
Insulating shoulder washer (used
on S-47151) .03
Insulating washer (used on
5-47151) .03
Spring washer (used on 0-47151) .10
Lockwasher (used on 5-47151) .03
Speaker mtg. bushing (3 used) .03

94-598 R.F. plate mtg. bushing (4 used)
94-613 Iron core insulating bushing,

(3 used)
94-1018 Wood spacer (2 used on 83-3109
95-1150 2nd & 3rd IF. transformer - FM

(2 used)
95-1153 Discriminator transformer- FM
95-1201 1st IF. transfonner - FM
95-1248 1st I.F. transformer - BC
95-1249 2nd I.F. transformer - BC
95-1254 3rd I.F. transformer - BC
95-1662 Audio output transformer
97-284 Dial cord guide stud
97-293 Chassis mtg. stud
105-42 R/C network
113-8 6-32 x 1/4 x 1/4 hex. hd. mach.

screw - lockwasher att. (2 used
on ea. 22-1677 & 85-630)

113-9 8-32 x 1/4 x 1/4 hex. hd. mach.
scew - lockwasher att. (used on
83-r2383)

113-10 6-32 0 3/16 x 1/4 hex. hd. mach.
screw lockwasher att. (2 used
ea. 12-1406 & 80-818)

114-199 632 x 3/16 x 1/4 hex. hd. self -
tap. screw (2 mt. 1-17789)

114-200 6-32 x 5/16 x 1/4 hex. hd. self -
tap. screw (used on 80-817)

114-292 6-32 x 5/8 x 1/4 hex. hd. self -
tap. sw (8 used)cre

114-398 6-32 x 1 3/8 x 1/4 hex. hd. self-
tap. screw (1 tots. 212-13 & 2
used on 83-3109)

114-691 8-32 x 5/8 hex. hd. mach. screw
flatwasher att. (2 used on
S-47151)

125-17 Rubber grommet (4 used on
49-608)

125-62 Rubber grommet (4 used)
125-85 Rubber grommet (1 used on ea.

5-14182, S-15743 & 5-15691)
126-554 Tube shield (used on 64134)
126-618 Tube shield (used on I2AT7)
149-64 Tuning core ( I used on ea.

94.613)
149-171 L22 Iron core sleeve. .10
149-211 Iron core (1 part of ea. 0-41088 &

0-43475) .10
188-34 Retaining ring (used on S-47151) .03
188-221 Retaining ring (used on S-21974) .04

199-198 Shielded pacer sleeve (used on
83-3109) .05

199-265 Shielded paper sleeve (used on
83-3109) .03

212-23 SEI Selenium rectifier 1.80
or 212-13 Selenium rectifier 2.25

S-13945 Cam, pulley & bushing assembly .70

5-I3997 L2I Filament choke coil .50

S-141.92 L2 FM antenna coil .90
S-14429 Tuner arm 1.00
S-15691 L6 Fhl oscillator coil .50

S-15743 L3 FM detector coil .80
5-17159 Dial cord & eyelet assembly .10
1-17789 Shield & lug assembly
0-113993 Dial cord & eyelet assembly .15
5-21974 Tuning shaft & pulley assembly

T2A,
3A
T4
T1A
T1B
T2B
T3B
T5

Ul

.03

.10
) .10

3.50
3.50
3.00
3.00
3.00
3.00

3-41088 L4
S-43475 L5
0-46975
0-47151

BC detector coil
BC oscillator coil
Pulley & bushing assembly
Tone control bracket

1.00
1.00

CABINET PARTS
Models C835,E,H & R

11-85 Line cord & plug (part of S-45918).75
14-2752 Table cabinet - Model C835
14-2752E Table cabinet - Model C835E

.20 14-275211 Table cabinet - Model C835H

.20 14-2752R Table cabinet - Ilodel C835R

.50 16-1585 Packing carton
19-9 Line cord retaining dip (part of

S-46918) .05
.03 24-590 Line cord plug Cover (part of

5-46918) .20
26-646 Dial scale

.03 46-2082 Knob (volume control & band
switch)

on 54-469 Speed nut (part of cabinet) .10
.03 57-2498 Emblem plate .35

57-2769 Name plate (part of cabinet)
.03 78-787 2 contact socket (part of 5-46918) .10

80-1003 Knob retaining spring (part of
.03 S-46937) .10

83-3191 Insulating strip
.03 86-30 Terminal (part of 3-46918) .03

86-254 Connector terminal (1 part of ea.
S-23921 & S-23922) .05

.03 86-255 Spade terminal .03

93-297 1/32 x .136 x 3/8 steel washer
(2 part of 5-46918) .03

.03 93-1188 Lockwasher (1 used on ea.
114-128) .03

114-39
.03
.03

.05

.05

.03

.40

8-32 x 1/4 x 1/4 hex. hd. self -
tap. screw (2 mt. S-17771) .03

114-128 /0-16 x 1 1/16 hex. hd. self -
tap. screw - flatwasher att. (4 mt.
8C01) .05

114-180 6-20 x 1/4 x 1/4 hex. hd. self-
tap. screw (2 part of 1-46918) .03

114-630 6-16 x 5/8 x 1/4 slot. hex. washer
hd. self -tap. screw (6 mt.. S-46918) .03

166-86 Rubber bumper (4 part of cabinet) .05

188-54 Knob clamping ring (part of
S-16356)

188-169 Pointer clamping ring (part of
S-46938)

196-271 Speaker gasket
199-213 Paper sleeve (part of S-46918)
202-697 FM instruction book
202-1498 Instruction book
S-17771 Chassis bottom plate .70

5-23829 SPI Tweeter speaker 1.10

5-23921 Wire & terminal assembly .15

0.23922 Wire 8,, terminal assembly .15

3-46356 Tuning knob & ring assembly
5-46918 Wavemagnet antenna
5-469I9 Speaker grille & cloth assembly
0-46937 Knob & spring assembly (tone)
S-46938 Dial pointer & ring assembly

.03

.10

.80

.03

.10
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TO THE SERVICEMAN:

The 8CO2 chassis incorporates a superheterodyne circuit with two stages
of IF, on the FM and AM Bands. There is one stage of RF amplification
on all Bands.

This receiver features an Automatic Frequency Control which keeps
your receiver on the exact station frequency when you are tuned to an
FM station. Turn the band switch to (FM AFC) position and tune the
receiver.

When the desired FM station Is a weak station, adjacent in frequency to
a strong station, the AFC may pull the tuning into the stronger station.
Under these conditions, place the band switch in FM position and tune
the receiver.

When adjustments are made on the 8CO2 or any AC -DC chassis, a line
isolation transformer (110-V input to 110-V output) is recommended in
order to avoid a "hot" chassis. If an isolation transformer is not
available check the AC voltage between chassis and bench ground, and
if there is any indication of voltage, reverse the plug before handling
the set.
The IF transformers and the discriminator transformer are the new per-
meability tuned type. The advantage of an IF transformer of this type
is its extreme stability under various humidity and temperature condi-
tions. The upper coil is the secondary and the lower the primary. When
adjusting these IF and discriminator transformers, tuning wrench 68-19
can be inserted into the top slug, rotated until maximum output is obtain-
ed and then dropped down to the lower slug and the same operation re-
peated. The tuning wrench is so designed that turning one slug does
not affect the adjustment of the other.

Alignment of this chassis will, in most cases, be unnecessary unless an
IF or RF transformer is replaced or the adjustments have been tampered I
with.

Detail of
IF Transformer

DIAL DRIVE SHAFT SHOWN
IN. FULL COUNTERCLOCK-

WISE ROTATION.

1/8 TURN

3/4 TURN DIAL CORD
DRIVE

1./4 TURNS

2./2 TURNS

FM Discriminator Alignment! When the secondary of the discriminator is
aligned (operation 5) use sufficient signal input to get a good positive
and negative indication before setting the slug for zero reading. A center
zero indicating meter is recommended for this adjustment, but is not
absolutely necessary. Reversing the leads of a non -zero center meter,
or observing closely when the meter starts to go to the left (negative) of
zero will give the same results.

FM IF Alignment: Because of the wide band pass, it is desirable to use
a FM signal generator and a cathode ray oscilloscope when aligning
the FM IF channel. The instruction book for the Zenith Model 800 Signal
Generator (Form Z8001) covers complete FM alignment procedure. If
visual alignment equipment is unavailable, reasonably accurate alignment
can be made by following the procedure outlined in this service note.

Correct alignment can only be made if the following procedure is followed:

A vacuum tube voltmeter with an isolation resistor of 2,000,000 ohms in
series with the hot lead will serve for FM adjustments. This lead should
be shielded.

The signal generator output should be kept just high enough to get an
indication on the meter.
(a) Vacuum Tube Voltmeter Lug 7 on discriminator transformer to chassis
(half discriminator load).
(b) Vacuum Tube Voltmeter Lug 5 on discriminator transformer to chassis
(full discriminator load).
(c) Vacuum Tube Voltmeter from Limiter Grid to Chassis.
(d) Loosen Slugs by applying a hot iron to the cement.

An AC output meter connected across the primary or secondary of the
output transformer will be satisfactory for all AM adjustments.

TUBE AND TRIMMER LOCATION

TIB 1ST 1.F.TRANS-9
L9 PRI.
LI0

455 KC

C2E BC OSC.
1600 KC

C2B BC ANT.
1400KC.

L2 F.M. ANT
98 MC.

L3 F. M. DET.
98 MC. L,

L6 F.M.OSC!
98 MC. al-

\-C2D BC DET.
1400 KC.

NOTE :
I.F. TRANSFORMER CORE ADJUSTMENTS
ARE AS FOLLOWS:

PRIMARY-ADJ. BOTTOM
SECONDARY-ADJ. TOP

BANDSWITCH'

NOTE: CODED STEREO
SPEAKER LEADS
MUST BE CONNECTED
TO CODED SPEAKER
TERMINALS.

T2A 2ND I.F. TRANS.
LII PRI.
L12. SEC.

TIA 1ST I.F. TRANS.
L7 PRI.
L8 SEC.

LEADS TO SPEAKER.
WHITE LEAD MUST
CONNECT TO WHITE
CODED TERMINAL
ON SPEAKER

UNING

ALIGNMENT PROCEDURE

107 MC

STEREO
SPEAKER

INPUT

PHONO
INPUT

455 KC

PHONO-RADIO SWITCH

T3A 3RD I.F. TRANS.
LI5 PRI.
LI6 SEC.

-T4 DISCR. I TRANS.
LI9 PRI.
L20 SEC.

3RD LE TRANS.
,LI7 PRI

LI8 SEC.

T28 2ND I.F. TRANS
PRI.

L14 SEC.

-TONE CONTROL

ON OFF SWITCH 8
LOUDNESS CONTROL

OPERATION CONNECT OSCILLATOR TO
DUMMY

ANTENNA
INPUT SIGNAL
FREQUENCY BAND SET DIAL TO

ADJUST
TRIMMERS PURPOSE

1 Pin 7 12AT7 converter .05 Mf d. 455 Kc., 400
Cycle Modulated

BC 600 Kr. L18 17,14,13,
10,9'

Align IF channel for maximum output.

2 2 turns loosely
coupled to wavemagnet

1600 Kr., 400
Cycle Modulated

BC 1600 Kc. C2E Set oscillator to dial scale.

3 2 turns loosely
coupled to wavemagnet

1400 Kc., 400
Cycle Modulated

BC 1400 Kc. C2D, C2B Align detector and antenna stages.

4(a) Pin 1 (grid) on 12AU6
limiter

.00 Mfd. 10.7 Mc.
Unmodulated

FM L.19 Align,,,,i primarym,,mveadionf discriminator for

5(14 (grid) on 12AU6Pin
limiter

.05 Mfd. 10.7 Mc.
Unmodulated

FM 1.20 Adjust secondary of discriminator for
zero reading.

6(c) Zdil.F(grid) on 12BA6 .05 Mfd. 10.7 Mc.
Unmodulated

FM L/6,15 Align 3rd IF transformer for maximum
reading.

7(c) Pin 1 (grid) on 12BA6
let IF

.05 Mfd. 10.7 Mc.
Unmodulated

FM L12,11 Alij7.2s.ird IF transformer for maximum

8(c) Pin 7 (grid) on 12AT7
converter tube socket -

.05 MEd. 10.7 Mc.
Unmodulated

FM 18,7 Lligingl IF tramformer for maximum
reading.

9(c)

10(c)
(d)

Antenna Post FM
(Remove line ant.) ,

,

270 Ohms 98 Mc. -
Unmodulated

FM 98 Mc, L6 Set oscillator to dial scale.

270 Ohms 98 Mc.
Unmodulated

FM 98 Mc. L3,2 Align detector and antenna stages for
maximum reading.
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CHASSIS PARTS
Chassis 8CO2

PART DIA.
NO. NO. DESCRIPTION PRICE

.05

.05

57-2690
58-200
59-351
63-1622 R3
63-1730
63-1743

, 63-1744
63-1747
63-1772
63-1779
63-1785
63-1786
63-1796
63-1799

;,,12.1800

22-5 C6,8,
19,26

22-9 C12
22-17 C30
22-18 C22,24

22.24 042,48

22-1367 C17
22-1506 C9
22-1661 C436,

B,C,D
' 22-1668 C27

22-1677 C2C,
D,E,F

22-1766 C14
22-1888 C4,7,

16,18
22-2060 CS
22-2321 C13
22-2397 C33
22-2569 C49
22-2630 CI5
22-2655 C31,50

12-1406 Tuner arm pivot bracket
19-249 Coil mtg. clip (2 used)
22-3 C11,21,.01 mfd. ceramic disc - 1 K V

23,25, (12 used)
28,36,
44,45,
46,47 .30

100 mmf. ceramic disc - I K V
(4 used) .25
100 mmf. ceramic disc - 500 V. .25
.001 mfd. ceramic disc - I K V .25
.0022 mfd. ceramic di. - 500 V.
(2 used) .25
2 x .0047 old. ceramic disc -
I K V (2 used) .40
50 mmf. ceramic - 500 V. .45
22 mmf. ceramic - 500 V. .25

Electrolytic 40/150 80/15D
3.50

200 mmf. ceramic - 500 V. .25
3 section variable

5.00
.68 mmf. gimmick - 500 V. .20
.001 mfd. ceramic - 500 V.
(4 used) .25
25 mmf. ceramic - 500 V. .25
220 mmf. ceramic - 500 V. (2 used) .25
100 mmf, ceramic disc - 500 V. .30
.047 mfd. paper - 600 V. .40
19 mmf. ceramic - 500 V. .25
.01 mfd. ceramic disc - 1400 V.
(2 used) .so

22-2732 C1,26, Feed thru - .001 mfd. - 500 V.
13 .30

22-2783 C37 .1 mfd. paper - 600 V. .30
22-2792 C3,10, .047 old. paper - 200 V. (3 used)

34
22-2793 C29 .047 mfd. paper - 400 V.
22-2795 C38 .047 mfd. paper - 200 V.
22-2805 C32 .022 mfd. paper - 400 V.
22-2806 C35 .022 mfd. paper - 600 V. .30
22-2827 C40 .0047 mfd. paper- 600 V. .25
22-2831 C39 .0033 mfd. paper- 200 V. .25
54-139 3/8-32 x 9/16 pair. (1 ads. ea,

634479 & 63-4480) .03
54-271 6-32 x 1/4 palnut (1 mts. ea.

95-1150, 95-1153, 95-1249 & 95-
1254) .03
Background plate .60
2 prong plug (A.C.) .10
Dial pointer .60
330 ohm 2W Ins. 10% .34
47 ohm 1/2W Ins. 20% .17
100 ohm 1/28/ Ins. 10% .17
100 ohm 1/281 Ins. 20% (2 used) .17
120 ohm 1/211 Ins. 10% .17
470 ohm I/2W Ins. 20% .17
680 ohm 1/215 Ins. 20% (4 used) .17
1000 ohm 1/2W Ins. 10% (2 used) .17
1000 ohm 1/2W Ins. 20% .17
1800 ohm 1/210 Ins. 10% .17
2200 ohm 1/2W Ins. 10% .17
2200 ohm 129' Ins. 20% .17

-1828 10 K ohm 1/214 Ins, 20% (2 used) .17

.25

.25

.25
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63-1835 15 K ohm 1/2W Ins. 20% .17
63-1856 47 K ohth 1/2W Ins. 20% .17
63-1869 100 K ohm 1/2W Ins. 10% (2 used) .17
63-1870 100 K ohm I/2W Ins. 20% (2 used) .17
63-1876 150 K ohm 1/2W 1.. 10% (2 used) .17
63-1884 220 K ohm I/2W Inc. 20% .17
63-1898 470 K ohm 1/2W Ins. 20% (3 used) .17
63-1926 2.2 megohm 1/2W Ins. 20% (3 used) .17
63-1940 4.7 megohm laW Ins. 20% (4 used) .17
63-3197 I25 22 ohm 18,1 Ins. 20% .25
63-3232 R4 270 ohm 2W Ins. 10% .34
63-4479 RI Volume control & switch 2.05
63-4480 R2 Tone control 1.40
73-131 6-32 x 3/8 slab hd. set screw -

cuppoint (2 part of 2-46186) .04
78-644 Connector socket (phono) .15
78-806 7 contact miniature wafer tube

socket .15
78-850 Miniature novel molded lute

s.ket .40
78-869 Miniature novel wafer tube socket .25
78-870 7 contact miniature wafer tube

socket (3 used) .15
78-871 7 contact miniature wafer tube

socket .15
78-905 7 contact miniature wafer tube

s.ket .30
80-69 Drive cord spring (tuning) .15
80444 Tuner arm tension spring .05

80-580 Tuner arm stop spring .10
80-817 Tuner spring .10
80-818 Tuner arm pressure spring .15
80-868 Ground spring .15
80-1091 Drive cord spring (pointer) .08
80-1090 Insulating strip .05
83-1520 Rectifier insulating strip .05
83-1640 I.F. transformer support strip

(5 used) .05
83-2135 4 lug terminal strip .10
83-2638 3 lug terminal strip .05
83-2639 3 lug terminal strip .05
83.2642 5 lug terminal strip .10
83-2673 6 lug terminal strip .10
83-3109 Phono-radio control strip .25
83-3114 Volume & tone control insulating

strip (outside) .05
83-3115 Insulating strip (tuning control) .10
83-3116 Pointer guide
83-3117 Volume & tone control insulating

strip (inside) .03
85495 S2 Radio-phono switch (used on

83-3109) .60
85-622 Si Band switch 5.75
86-237 Connector terminal (4 used)
93-1367 Insulating shoulder washer (1 used

on ea. 114-683) .03
94-598 R.F. plate mtg. bushing (1 used

on ea. 114-292) .03
94613 Iron core insulating bushing (I

used on ea. 149-64) .10
94-1018 Wood spacer (2 used) .10
95-1150 T26,3.6 2nd & 3rd I.F. transformer -

10.7 Me. (2 used) 3.50
95-1153 T4 Discriminator transformer -

10.7 Mc. 3.50
95-1201 T1A Ist Lk% transformer - 10.7 Mc. 3.00
95.1248 T1B 1st I.F. transformer - 455 Kc. 3.00
95.1249- T2B 2nd I.F. transformer - 455 1(c. 3.00
95-1254 T3B 3rd I.F. transformer - 455 Kc. 3.00
95-1662 TS Audio output transformer

97-293
105-42 UI
112-1231

113-8

113-10

113-113

114-199

114-200

114-292

114-398

111-683

125-62
125-85
126-554
126-618
149-64
149-211

188-221
199-198

199-265

212-23
or 212-13

5-13997
S-14192
S-14429
S-15691
S-15743
S-41088
S-43475
S-46186
S-46530
S-46534

5-46535

S46537

SEI

L21
L2

L6
L3
LA
L5

PART DIA.
NO. NO.

124U6
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Chassis mtg. stud (4 used) .20
RC network .50
6-32 x 1/4 phils. pan hd, mach.
screw (4 used on 57-2690) .03
6-32 x 1/4 x 1/4 hex. hd. mach.
screw - lockwasher att. (4 used) .03
6-32 x 3/16 x 1/4 hex. hd. mach.
screw - lockwasher att. (4 used) .03
6-32 x 9/32 phils. pan hd. mach.
screw -lockwasher att. (2 used
on 83-3116)
6-32 x 3/16 x 1/4 hex. hd. self -
tap. screw (2 used) .03
6-32 x 546 x 1/4 hex. hd. self -
tap. screw .03
6-32 x 5/8 x 1/4 hex, hd, self -tap.
screw (4 used) .03
6-32 x 1 3,0 x 1/4 hex. hd. self -
tap. screw (1 mts. 212.23 & 2 mt.
83-3109) .03
8-18 hex, hd. self -tap. screw
(3 mt. S-46537) .03
Rubber grommet (4 used) .03
Rubber grommet (3 used) .05
Tube shield (covers 6AB4) .05
Tube shield (covets 12AT7) .03
Tuning core (3 used) .60
Iron core (1 part of ea. S41088 &
S43475) .10
Retaining ring (used on S -I6530) .04
Shielded paper sleeve (used on
83-3109) .05
Shielded paper sleeve (used on
83-3109) .03
Selenium rectifier 2.25
Selenium rectifier 1.80
Filter choke coil .50
FM antenna coil .90
Tuner arm 1.00
FM oscillator coil .50
FM detector coil .80
B.C. detector coil 1.00
B.C. oscillator coil 1.00
Cam, pulley & bushing assembly
Tuning shaft & pulley assembly
Drive cord & eyelet assembly
(tuning)
Drive cord & eyelet assembly
(pointer)
Support bracket

CABINET PARTS
Models C845,L,M & Y

DESCRIPTION PRICE

11-85 Line cord & plug (part of 5-46279,
0-46494 & 0-46496) .75

14-2671 Table cabinet - Model C845
14-2671L Table cabinet - Model C8451-
14-267181 Table cabinet - Model 084551
14-2671Y Table cabinet - Model 08451(
16-1571 Packing carton
19-9 Line cord retaining clip (part of

S46279, S-46494 & 0-46496) .05
19-347 Tubular clip - tinnetman (4 mt.

188-235) .05
22-3085 C4I 2.2 mfd. ceramic disc - 3 V.

(part of 49-884) .75

I

iS
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24.590 Line cord plug cover (part of
S.46279, S-46494 & S-46496) .20

46-2080 Switch selector knob .75

49-883 SP2
49-884 SP1
54-10

54-12

54-30
54-34

57-2700

78-787

80-1053

83-3151
86-30

86-255
93-297

112-788

112-1227

112.1241
114-39

114-180

119-630

114-694

114.695

166-86

188-212

188-235
199-213

N2-697
202-1455
S-17771
5-44167

S-46275

S-46279
S-46356

S-46487

S-46494
S-46496

7 1/2" P.M. 0111201,2f
3 1/2" P.M. speaker 5.50
8-32 x 1,4 hex. nut (4 part of
14-2671,L,M & Y) .03
6-32 x 5/16 hex. nut (1 used on
8CO2 & 2 mt. 49-884) .03
8-32 x 5/16 hex. nut (4 mt. 49-883) .03
6-32 x 1/4 hex. nut (3 part of
14-2671,1,51 & Y) .03
Emblem plate (used on S-46275,
5-46487, 0-46488 & 0-46489)
2 contact socket (A.C.)' (part of
5-46279, 5-46494 & S-46496) .10
Knob retaining spring (1 part of
ea. S-44167) .10
Felt strip
Terminal (part of 5-46279, 546494 &
0-46496) .03
Spade terminal .03
1a2 x.136 x 3/3 steel washer
(part of S-46279, S-46494 &
S46496) .03
8-32 x 1 1/8 swedge hd. mach.
screw (4 part of cabinet) .03
6-32 x 3/4 swedge hd. mach.
screw (3 part of cabinet) .03
Chassis mtg. screw (4 used) .10
8-32 x 1/4 x 1/4 hex. hd. self -tap,
screw (2 mt. S-17771) .03
6-20 x 1H x 1/4 hex. hd. self -tap.
screw (2 part of 546279, 5-46494 &
546496) .03
6-16 x 5/8 x 1/4 slot. hex. washer
hd. self -tap. screw (6 mt. S46279,
S46494 & S-46496) .03
8-18 x 13/16 hex. hd. self -tap.
screw - flatwasher att. (2 used on
546275, 5-46487, 1-46488 &
0-46489) .05
6-20 x 13/16 hex. hd. self -tap.
screw - lockwasher att. (8 used on
5-46275, 5-46487, 2-46488 &
S46489) .05
Rubber bumper (4 part of
14-2671,L,M & Y) .05
Knob clamping ring (part of
S-46356)
Speaker trim ring 1.75
Paper sleeve (part of 5-16279,
246494 & 0-46496) .03
FM instruction book .10
Instruction book .20
Chassis bottom plate .70
Knob & retaining spring assembly -
volume & tone (2 used) .75
Grille, dial scale & plate assembly -
Model C845
Cabinet back - Models C845 & L
Knob & clomping ring assembly
(tuning)
Grille, dial scale & plate assembly -
Models C845L,111 & YI
Cabinet back - Model C845M
Cabinet back - Model C845Y
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