
..

;r
•======

H
E

W
L

E
T

TI
P

A
C

K
A

R
D
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,
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R
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R

S
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R
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L
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O
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4
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R
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C
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M
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N

Y
~
3
0
1

S
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E
V

E
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S
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R
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E
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B
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~

H
E

W
L

E
T

T
i;j

P
A

C
K

A
R

D

O
P

E
R

A
T

IN
G

A
N

D
S

E
R

V
IC

E
M

A
N

U
A

L

F
O

R

.K
0

5
-5

0
6

0
A

L
IN

E
A

R
P

H
A

S
E

C
O

M
P

A
R

A
T

O
R

S
E

R
IA

L
N

O
.

S
-7418

A
N

D
A

B
O

V
E

T
he

M
odel

K
05-5060A

L
inear

P
hase

C
om

parator
receives

a
frequency

standard
signal

of
100

kH
z,

1
M

H
z,

or
5

M
H

z
on

o
n
~

channel
and

th
e

sam
e

frequency
from

a
second

source
on

another
channel.

T
hese

tw
o

fre­
quencies

are
processed

w
ithin

th
e

instr,um
ent

to
provide

a
d

co
u

tp
u

t
w

hich
is

proportional
to

the
phase

difference
betw

een
th

e
tw

o
input

signals.
T

he
d

c
o

u
p

tu
t

can
be

used
to

drive
a

potentiom
eter

or
galva­

nom
eter

ty
p

e
recorder

for
a

perm
anent

record
o

f
th

e
phase

difference.

P
R

E
P

A
R

A
T

IO
N

F
O

R
U

SE

S
et

1
1

5
/2

3
0

volt
sw

itch
on

the
rear

panel
to

expose
the

correct
num

bers
for

the
ac

line
voltage

used.
C

onnect
pow

er
cord

to
th

e
instrum

ent
and

an
ac

receptacle.
T

urn
pow

er
sw

itch
on

and
select

5
M

H
z,

1
M

H
z,

or
100

kH
z

position
to

correspond
w

ith
th

e
f
r
e
q
u
e
n
c
i
~
s

to
be

applied.
T

o
calibrate

th
e

Z
E

R
O

A
D

J
and

F
U

L
L

S
C

A
L

E
A

D
J

controls,
apply

the
sam

e
input

frequency
source

to
both

IN
PU

T
1

and
IN

PU
T

2.
T

hen
con­

nect
th

e
recorder

to
be

used
to

th
e

rear
panel

O
U

P
T

U
T

jack.
Push

Z
E

R
O

A
D

J
b

u
tto

n
and

adjust
Z

E
R

O
A

D
J

control
for

zero
o

u
tp

u
t

as
indicated

o
n

the
recorder.

Push
F

U
L

L
SC

A
L

E
A

D
J

b
u

tto
n

and
adjust

F
U

L
L

S
C

A
L

E
A

D
J

control
fo

r
full

scale
on

recorder.
T

he
adjustm

ent
range

of
th

e
front-panel

FU
LL

S
C

A
L

E
A

D
J

control
m

ay
be

centered
by

th
e

C
O

A
R

S
E

FU
L

L
'S

C
A

L
E

control
o

n
th

e
rear

of
th

e
instrum

ent.
R

epeat
the

zero
and

full
scale

adjustm
ents

until
both

o
u

tp
u

ts
are

correct.

O
P

E
R

A
T

IO
N

A
fter

th
e

K
05-5060A

is
calibrated,

connect
th

e
tw

o
frequencies

to
be

com
pared

to
IN

PU
T

1
and

IN
PU

T
2.

T
he

input
level

should
be

betw
een

0
.5

V
rm

s
and

1.1
rm

s
fo

r
both

inputs.
T

he
dc

for
driving

a
recorder

is
from

th
e

rear
panel

O
U

T
P

U
T

jack.
U

se
both

O
U

T
P

U
T

term
inals,

since
both

are
above

ground.

C
IR

C
U

IT
D

E
S

C
R

IP
T

IO
N

T
he

K
0

5
-5

0
6

0
A

pow
er

supply
circuits

provide
regulated

+
20

volts
dc

to
operate

th
e

instrum
ent.

T
he

o
u

tp
u

t
voltage

is
adjustable

by
a

control
m

ounted
on

th
e

pow
er

supply
printed

circuit
board.

Input
voltage

to
the

K
05-5060A

can
be

115
or

2
3

0
V

ac,
±

10%
,

48
to

4
4

0
H

z
as

selected
by

a
rear

panel
S

E
L

E
C

T
O

R
sw

itch.

T
he

K
05-5060A

phase
com

parator
assem

bly
circuits

consist
o

f
tw

o
channels

w
hich

receive
th

e
tw

o
input

signals
to

be
com

pared
and

control
the

o
n

/o
ff

d
u

ty
cycle

of
a

flip-flop
circuit.

T
he

rectangular
w

ave
o

u
tp

u
t

from
th

e
flip-flop

is
integrated

to
give

an
o

u
tp

u
t

d
c

signal
w

hich
is

proportional
to

th
e

phase
difference

betw
een

the
tw

o
input

signals.
F

or
5

M
H

z
and

1
M

H
z

input
frequencies,

an
oscillator

is
sw

itched
in

and
heterodyned

w
ith

th
e

input
signals

to
produce

a
50

kH
z

signal
in

both
channels.

T
he

full
scale

w
idth

of
the

R
ecorder

chart
is

equal
to

th
e

period
of

the
input

signal
(th

at
is,

for
1

M
H

z
input,

chart
w

idth
is

1
m

icrosecond).
T

o
com

pute
th

e
frequency

error
o

f
the

frequency
under

test,
use

the
relation-

ship
E

=
!

;
w

here
E

is
the

frequency
error,

0
is

th
e

m
easured

phase
difference

in
m

icroseconds,
and

T
.

T
is

th
e

elapsed
m

easurem
ent

tim
e

in
m

icroseconds.
F

or
exam

ple,
if

th
e

R
ecorder

chart
indicates

a
full

w
idth

variation
(1

m
icrosecond

fo
r

1
M

H
z

input
signal)

during
an

elapsed
m

easurem
ent

tim
e

of
1

hour,
the

frequency
error

is:

E
=

0T

E
nel:

N
o

n
e

m
a

a
7

5
0

2
8

(60)
(50)

(1
x

10 6
)

3.2
x

1
0

- 10
or

3.2
parts

in
10

10
frequency

error.
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R
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T
he

K
05-5060A

has
three

internal
adjustm

ents;
tw

o
o

n
phase

com
parator

assem
bly

A
1

and
one

on
pow

er
supply

assem
bly

A
2.

S
chem

atic
diagram

s
are

included
for

these
tw

o
assem

blies.
A

djust
the

controls
as

outlined
in

th
e

follow
ing

steps:

a.
R

em
ove

K
05-5060A

to
p

and
b

o
tto

m
covers.

A
pply

pow
er

by
connecting

pow
er

cord
to

rear-panel
jack

and
ac

line.

b.
C

onnect
a

D
C

V
oltm

eter
betw

een
red

and
black

w
ires

providing
th

e
o

u
tp

u
t

from
pow

er
supply

assem
bly

printed
circuit

board
o

n
b

o
tto

m
of

instrum
ent.

c.
A

djust
control

A
2R

10
for

+
20

volts
d

c
o

u
tp

u
t.

D
isconnect

D
C

V
oltm

eter.
T

he
pow

er
supply

is
protected

from
overload

or
a

short
circuit

by
an

internal
circuit

in
integrated

circuit
A

2U
1.

d.
S

et
selector

sw
itch

to
5

M
H

z
and

apply
5

M
H

z
signal

at
IN

PU
T

2.

e.
C

onnect
O

scillator
to

0
4

collector
(on

phase
com

parator
assem

bly
A

2
at

to
p

of
instrum

ent).
T

une
L

4
to

5
0

kH
z.

T
he

signal
w

ill
be

approxim
ately

1
volt

peak-to-peak.

f.
C

onnect
O

scilloscope
to

0
9

base.
Signal

should
be

a
negative

pulse
o

f
approxim

ately
1

volt.

g.
S

et
selector

sw
itch

to
1

M
H

z
and

apply
1

M
H

z
signal

at
IN

PU
T

1.

h.
C

onnect
O

scilloscope
to

0
1

4
collector.

T
une

L
3

to
5

0
kH

z
(approxim

ately
1

volt
pIp

signal),

i.
C

onnect
O

scilloscope
to

0
1

0
base.

Signal
should

be
negative

pulse
(approxim

ately
1

volt).
T

his
com

pletes
the

adjustm
ents.
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P
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P
age

3

C
K

T
R

E
F

.

A
1

A
2

H
P

P
A

R
T

N
O

.

0
5

0
6

0
-9

2
0

6
8

0
5

0
6

0
-9

1
1

7
0

D
E

S
C

R
IP

T
IO

N

P
hase

C
om

parator
B

oard
A

ssem
bly

P
ow

er
S

u
p

p
ly/In

p
u

t
A

ssem
bly

T
he

above
assem

blies
are

listed
separately

in
later

pages.

C
1D
S

1

F1

J1J
2

,J
3

J4J4J4J4P1-

Q
1

R
1

-R
6

R
7

R
8

R
9-R

11
R

12

S
l

S
2

S
3

S
4,

S
5

T1W
1

X
F

1

0
1

8
0

-2
1

8
8

1450-0419

2
1

1
0

-0
0

1
8

2110-0017

1251-2357
1

2
5

0
'0

0
8

3
1510-0008
0

3
4

0
-0

0
8

6
1510-0009
0

3
4

0
-0

0
9

0

1
8

5
4

-0
0

6
3

2
1

0
0

-0
4

0
8

2100-0067

2
1

0
0

-0
1

5
3

3
1

0
1

-0
0

3
0

3
1

0
1

-1
2

3
4

0
5

0
6

0
-9

2
0

4
9

3
1

0
1

-0
0

1
4

9100-3013

8
1

2
0

-1
3

4
8

1
4

0
0

-0
0

8
4

M
IS

C
E

L
L

A
N

E
O

U
S

5
0

6
0

-8
5

7
5

5
0

0
0

-8
5

6
3

5000-8581

5
0

6
0

-0
7

2
8

5
0

6
0

-0
7

0
2

0
3

7
0

-0
0

2
6

0370-0077

0
5

0
6

0
-9

2
0

3
4

0
5

0
6

0
-9

1
1

6
3

1490-0032

C
:

fxd
,

alum
elect,

1
5

0
0

p.F
,

4
0

V
d

cw

In
d

ica
to

r
lig

h
t,

n
e

o
n

/w
h

ite
lense

Fuse:
0.25

am
p,

slo-blo,
115

V
Fuse:

0.15
am

p,
slo-blo,

2
3

0
V

R
eceptacle,

pow
er:

3-pin,
m

ale
C

onnector:
B

N
C

B
in

d
in

g
post:

red
In

su
la

to
r

b
in

d
in

g
post

B
inding

post:
black

In
su

la
to

r
b

in
d

in
g

post

P
ow

er
cord

plug
(p

a
rt

o
f

W
1)

T
ransistor,

S
i:

N
P

N
typ

e
2

N
3

0
5

5

N
o

t
A

ssigl'1ed

R
:

var,
co

m
p

,
2

5
0

ohm
s

30%
,

1
/2

W
R

:
var,

com
p,

linear,
2

5
0

ohm
s

10%
,

1/2W
N

o
t

A
ssigned

R
:

var,
com

p,
linear,

2
0

0
0

ohm
s

2%
,

1
/2

W

S
w

itch
,

pow
er:

S
P

S
T

S
w

itch
,

S
lide:

D
P

D
T

(1
1

5
/2

3
0

V
conversion)

S
w

itch
,

R
o

ta
ry:

2
pole

3
p

o
sitio

n
S

w
itch

,
push

b
u

tto
n

T
ransform

er,
pow

er

P
ow

er
cord

B
o

d
y,

fuseholder

C
over,

to
p

C
over,

side
C

over,
b

o
tto

m

F
o

o
t

A
ssem

bly
F

ram
e

A
ssem

bly
side

K
n

o
b

,
zero

and
fu

ll
scale

K
n

o
b

,
frequency

selector

P
anel:

fro
n

t
P

anel:
rear

S
tand,

tilt

H
E

W
L

E
T

T
-

P
A

C
K

A
R

D
C

O
M

P
A

N
Y

,3
0

r
S

T
E

V
E

N
S

C
R

E
E

K
B

L
V

O
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S
A

N
T

A
C

L
A

R
A

,
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A
L
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E
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F
R

E
P

L
A
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E

A
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L
E

P
A

R
T

S
FO

R

05060-92068
PH

A
SE

C
O

M
P

A
R

A
T

O
R

A
SSE

M
B

L
Y

A
1

Page
4

C
K

T
R

E
F

.

A
l

H
P

P
A

R
T

N
O

.

05060-92068

D
E

S
C

R
IP

T
IO

N

P
hase

C
om

parator
A

ssem
bly

T
he

above
assem

bly
contains

th
e

follow
ing

replaceable
parts.

T
he

follow
ing

reference
designators

are
abbre­

viated.
A

dd
a

prefix
o

f
A

lto
form

a
com

plete
reference

designator
for

any
part.

C
l

C
2

,C
3

C
4

C
5-C

7
C

8

C
9

C
l0

C
ll

C
12

C
13

C
14

C
15

C
16

cnC
18,

C
19

C
20,

C
21

C
22

C
23

C
24

C
25

C
26

C
27

C
28,

C
29

C
30

C
31

C
3

2
,C

3
3

C
34,

C
36

C
35,

C
37

C
38

C
39

C
40

C
41

C
42

C
43

C
44

C
45

C
46

C
47

C
R

l
C

R
2

,C
R

3
C

R
4-C

R
9

L1L2L
3L
4

L5L
6

0
1

-0
7

0170-0085
0150-0121
0170-0085
0150-0121
0160-0128

0150-0121
0140-0180
0140-0185
0160-0128
0160-0938

0160-0128
0180-0106
0180-0113
0140-0191
0150-0121

0170-0085
0140-0179
0140-0162
0140-0204
0140-0200

0140-0156
0140-0187
0170-0094
0140-0216
0170-0085

0150-0121
0170-0085
0150-0121
0160-0128
0150-0121

0140-0180
0140-0185
0160-0128
0160-0938
0160-0128

0180-0106
0140-0191
0140-0216

1901-0033
1902-0032
1901-0033

9140-0072
9140-0107
05060-92037
05060-92036
9140-0072

9140-0107

1854-0005

C
:

fxd,
m

ylar,
0.1

IlF
20%

,
5

0
vdcw

C
:

fxd,
cer,

0.1
IlF

+80%
-20%

,
50

vdcw
C

:
fxd,

m
ylar,

0.1
IlF

20%
,

5
0

vdcw
C

:
fxd,

cer
0.1

IlF
+80%

-20%
,

5
0

vdcw
C

:
fxd,

cer,
2121lF

2
0

%
,2

5
vdcw

C
:

fxd,
cer,

0.1
IlF

+80%
-20%

,
5

0
vdcw

C
:

fxd,
m

ica,
2000

pf
2%

,
300

vdcw
C

:
fxd,

m
ica,

0.01
IlF

5%
,

100
vdcw

C
:

fxd,
cer,

2.2
IlF

20%
,

25
vdcw

C
:

fx
d

,m
ica,

1000
pf

5%

C
:

fxd,
cer,

2.2
IlF

20%
,

25
vdcw

C
:

fxd,
tan

t
elect,

60
IlF

20%
,

6
vdcw

C
:

fxd,
tan

t
elect,

100
IlF

+20%
-1

5
%

,3
0

vdcw
C

:
fxd,

m
ica,

5
6

pf
5%

,
300

vdcw
C

:
fxd,

cer,
0.1

IlF
+80%

-20%
,

5
0

vdcw

C
:

fxd,
m

ylar
0.1

IlF
20%

,
50
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