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INTRODUCTION

The Meodef IB-101 Heathkit Frequency Counter is a
compact, lightweight, and rugged digital frequency counter,
The basic functions and uses of this Instrument are like
those found in other high guiality frequency counters.

Many features make the Counter convenient and easy to
operate. Five cold-cathode display tubes, an overrange lamp,
and two range indicator lamps provide an easy-to-read
“readout.” The *“readout’ accuracy is assured by the
modern digital technigues and a crystalcontrolled “ciock.”

A high impedance (MOSFET) input circuit presents
minimum loading to the circuit under test, and the
automatic Jevel friggering fesature provides simpie
“hands-off"* operation. The Counters two regulated power
supplies can be operated from gither a 106 to 125 ors 210
to 250 vo!t B0/60 Hz ac power source.

Lightweight and reliable plugin intergrated circuits
minimize and simplify maintenance. The detachable test
table and line cord and the three-detent position bail-handle
make the Counter completely portable. The unique
bail-handle can be used to position the Counter at a
desirable viewing angie.

PARTS LIST

Check each part against the following parts list. The key
numbers correspond to the numbers on the Parts Pictorial
{fold-out from Page 7).

KEY PART PARTS BDESCRIPTION
MNo. Nao, Per Kit

RESISTORS

1/2-Watt, 5%

1 1151 T 330 {2 {orange-orange-brown)
1-1b7 2 470 §2 {yeltow-violet-brown)
1-b2 1 £80 L2 {blue-gray-brown}

181 1 1500 £2 {brown-green-red)
1-180 2 3000 £2 {orange-black-red)
1-122 1 3300 £ {orange-orange-red)
1-43 1 4700 £ (yeliow-viclet-rad)
1-51 ] 6800 £ {blue-gray-red}
1-106 "8 10 k§2 (brown-btack-orange)
1-133 1 14 k{2 (brown-green-orange)
1-115 "4 47 ki {yellow-violet-orange)
1-104 1 100 k<2 {brown-black-yellow)
1101 Z 1 M (brown-black-green}

- 1 68 k§2 {blue-gray-orange)

Other Resistors-Control

1-9 3 1000 £3, 1/2-watt, 10%
{brown-black-red) resistor
2 2219 1 21.62 L), 1% resistor
3 325 1 10 k£2, S-watt resistor
4 10171 P 500 £2 contro

To order replacement parts, refer 10 the *"Replacement Parts
Price List” and use the Parts Order Form furnished with this

it.
KEY PART PARTS DESCRIPTION
No. Ng, Per Kit
CAPACITORS
Disc
5 21-24 1 800 pF
21-52 1 002 uF
21-47 1 01 uF
21-48 4 05 uF
Mica
8 20-101 1 47 pF
20-102 3 100 pF
20107 T 680 pF
Eiectrolytic
7 2594 1 10 uF
g 25-128 1 100 uF
26-201 2 2000 uF
Other Capacitors
2 31-36 1 8-50 pF frimmer
10 2141 1 14 pF ceramic (violet-brown-
yellow-black-green)
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KEY PART

Na.

No,

PARTS DESCRIPTION
Per Kit

TUBE-THANSISTOHS-lNTEGRATED CIRCUITS

11

- 411-264

5

B58556 display tube

NOTE: Transistors and integrated circuits are marked for
tdentification in one of the following four ways:

12

13
14
15
16

1.  Part number.

2. Transistor or integrated circuit type number,

3.  Part number and type humber.

4. Part number with a type other than the one

listed.

417-118 2 2N3383 transistor

417-201 3 X28A829 transistor

417173 1 NPN transistor

417-240 1 40673 transistor

A417-178 1 TA2911 transistor

443-8 1 MC724P integrated circuit

443-14 1 MC7B9P (selected) integrated
circuit

443-28 10 Cul 995879 integrated circuit

44.3-29 5 Cul 995979 integrated eirsuit

443-30 5 Cul396079 integrated circuit

443-31 i MC726P {selected) integrated
circuit _

443-32 3 MC790P (selected} intagratad

clreuit

DIODES-CRYSTAL-LAMP

17

18
19

56-28

bG-b%
b&-b9

57-27
404-414
41249

1

3

Crystal diode, 1N191
{brown-white-brown)

36 V zener dioda, VR-364A
4.7 V zener diode, TN750A
(vioiet-green-brown)
Silicon diode, TN2071

1 MHz crystal
Neon lamp

SWITCHES-SOCKETS-ADAPTER-CONNECTCRS

20
21
22
23
24
25
26

60-40
60-45
432-76
434-201
432-27
432-59

432-144

1
1
1
b
i
L

383

SPDT switch

SPST switch

AC power socket

Tube socket

Plug adapter

BNC connector {with hardwars)
Integrated circuit {1C)
comnector

KEY PART

No,

Mo,

Page 3

PARTS DESCRIFTION

Par Kit

LINE CORD-WIRE-CABLE

86-30
340-11
344-b()
344.57
344-21
344.52
344-53
344-b4
344-b5
344-55
344-57
344-58
134-237

HARDWARE

#4 Hardware

27
28
29
30

250-3
2650-52
252-1b
254-9

#6 Hardware

31
32
33

- 34

35
36
37

250-89
250-434
2580-b35
2562-3
254-1
259-1
255-103

Other Hardware

38

253-76

METAL PARTS

39
40
41
42
43
a4
45
46
47
48
49

90-505-1
200-592
10G-1039
203-747-1
203-748
203-74%3
205-780
211-61
268-106
266-194
205-141

10

T4
16

3-wire line cord
Bare wire

Black wire
Brown wirs
Large red wire
Small red wire
Crange wire
Yellow wire
Green wire
Blue wire
Violet wire
Gray wire
Cable assembiy {with connector)

4-40 x 3/18°" screw
4-40 x 14" screw
4-40 nut -

#4 lockwasher

6-32 x 3/8" screw

6-32 x 3/8" flat head screw
6-32 x 1/4" screw

6-32 nut

#6 iockwasher

#8 solder lug

6-32 x /16" threaded spacer

3/8" flat washer

Cabinet shell
Chassis

Front panei
Rear panel
L_eft panasl
Right pansi
Cabinet trim plate
Handle

Filat spring
Handle detent
Tool plate
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KEY PART
No., No,

PARTS DESCRIPTION
Per Kit

Miscellaneous {cont’d.)

KEY PART PARTS DESCRIPTION
No. No. Per Kit
MISCELLANEOUS
B0 40-581 2 620 4H cail
h4-260 1 Power transformer
B1 73-34 2 Rubber insuiator
86-422-1 1 Circuit board
52 205-778 1 1/8" x 1" metal strip
53 21152 1 Plastic handle-grip
B4 214-124 2 Lamp housing
56 260-16 2 Alligator clip
b6 261-2% 4 Plastic foot
57 262-13 1 Pin
58 390-331 1 Controf label

ASSEMBLY NOTES

Before starting to assemble thisz kit, be sure you have read

the wiring, soldering, and step-by-step assembly information
in the “Kit Builders Guide.”

Due to the smali Toil arez around the ¢ircuit board holes and
the small arcas betwasn Toils, it will b necessary to use the
tkmost care to prevent solder bridges betwesn adjacent foil
areas. Use onfy a minimum amount of solder, and do not
heat companents excessively with the soldering iron. Diodes,
transistors, etc., can be damaged if subjected to excessive
amounts of heat. Usa no larger than a 25-watt soldering iron
with a small tip. Allow it to reach operating tempetrature,

and then apply it only long enough 10 make a good soldsr
connection,

NOTE: If a small wattage, smali-tip soldering iron is not
available, proceed as follows: Be sure your soldering iron. is
cool. Then wrap the large bare wire, supplied with this kit,
tightly around the soldering iron tip as shown in Figure 1.
Allow approximately 1/2" of wire to extend beyond the end

of the soldering iron. Cut the wire end to a chisel shape as
shown.

Rasistors will be called out by their resistance value in L2,

k2, or MiE and color code, Use 7/2-watt resistors unless
directed otherwise.

B9 75-166 1 Light shieid
B0 380-357 1 “Haathkit™ labetl
421-33 1 1/4-ampere, slow-blow fuse
61 42241 1 Fusaholder
62 431-38 2 3-lug terminal strip
63 4905 1 Nut starter
391-34 1 Blue and white label
507-308 1 Kit Builders Guide
B97-260 1 Parts Order Form
1 Manuat {See front cover for
part number.}
Solder
LARGE CUT TO
wige S

IRON TLP

.i | F 4
l SOLDERING | 1i2"

Figure 1

Capacitors will be called out by their capacitance valug {in
pF or 1F) and type {disc, mica, or electrolytic),

NOTE: The circuit board has foil on both sides of the board.
Components will be installed on the screened (side with the
component outlines} side, and the leads will be soldered to
the foil on the other side. Never make a solder conhnection
on the screened side of the circuit board. Due to the nature
of the board, solder may be drawn through a circuit board
hole to the screened sida. This is normal.
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STEP-BY-STEP ASSEMBLY

CIRCUIT BOARD

Components will be instailed on the circuit board by
following the steps on Pictorials 1 through 13. Pasition all
parts as they are shawn.

STEP-BY-STEP ASSEMBLY
The steps petformed in this Pictorial are in
this area of the circuit board.

lllllllll
------

-----

llllll
-----
-------

IDENTIFICATHON
DRAWING

-------------
-----

------------

-------

-----
-------
-----
-------

-----

----------

-----

----------

------
-----
-----------
-------
----------
rrrrr
------
------
-----
------

11111
-------

NOTE: Be sure you have read thel
Assembly Notes (on the preceding page)

+ before performing the following steps.

Position the circuit board as shown in the
identification crawing. Then comnlete
each step on the Pictorial,

[ 1 47 kG tyellow-vivlet-orange),

} 3000 £ (brovn-black-red},

47 kit {yellowsviolet-orangel.

10 ki1 {brown-biack-orangg).

1000 £2 {brown-black-redl,

{ 1 100G 3 (brown-black-red).

FOrR QOO0 SOLODERED
COMNECTIONS, YOU MUSTY

KEEF THE SOLDERIMG
IRON TIP CLEAK ...

WIPE I'T QFTEN WITH A
DAMP SPONGE R CLOTH.

[ } Turn the chouit board over and

solder the leads to the foil. Cut off
the excess izad lenaths.

NOTE: Mever make a salder connection to

the screencetd (component] side of the
gircuit board,

" PICTORIAL 1

CONTINUE

1500 £2 {brown-gresn-red).

21.62 £2, 1%,

16 ki (brown-black-crange).

10 k£ {brown-black-orange).

.

1G k! {brown-biack-orange).

10 k£) (bvown-black-ararge).

Turn the circuit board over and
solder the leads to the foil. Cut off
the excess lead lengths.

PROCEED TO PACTORIAL 2.



Pane 6

FEATEINITT

The steps patformed in this Pictorial ars in
this araa of the circuit board.

IDENTIFICATION
DRAWING

CONTINUE

b 10 k) {brown-black-orangel,

) 470 £ (yellowviolat-brown}.
NOTE: Do not use this hole,

START

ﬂjltuﬂ

£700 2 (yvetioweviciet-red),

3000 £1 {orsnge-black-red), 680 2 (blue-gray-brown).

3000 £ {orange-btack-red), 10 k2 {brown-black-orange),

47C 2 {yelloweviolet-brown), 1 M1 {brownrbiack-green).

100 kil (brown=black-yeliow],

1 M2 (brown-black-green),

47 ki) [yellowviolet-orange),

${ | .05 uF dis.

e a —
il

{ } 3303 5% (orange-orange-redl,

8800 £ {blusgray-red).

FOR GOOD EOLCDERER
CONNECTHONS, YOU MUST
HEEF THE SCOLODEAING
IROM TIF CLEAM .

WIFE IT COFTERK WITH A
DAME SPONGE OR CLOTH.

3 ) Turn the circuit board over and

solder tha leads to the fail. Cut off
the excess lead lengths.

330 £ {orange-orange-hrown).

Turn the cireuit board over and
soider the leads 1o the foil. Cut off
the excess lead lengths.

PROCEED TO PICTORIAL 3.

PICTORIAL 2



HEATHIIT

b

START

.

NOTE: In the following steps, you will he
instructed to cut off and instell sirips of
IC cormectors. Turn the circuit hoard over
and soider sach strip of connectars to the
foil s it i3 mstalled, Be sure sach stip is

| parpendicular o the board before solder-
. I¥f a8 sokder bridge occurs, clean the

. soldering lron tip and hold it between the
two points that ere bridoged, until the
excess solder flowe down the tip of the
idering jron.

CIRCUIT
BUARD [Toocoocoo
CRCATA TR
U ooy

SOLDERING s OLLER
IRCHN BRIDGE

i} Two stripa of eight connectors at
|C16 as shown.
B-CONNECTOR

{ }Twnsﬁ'ipsnfuightmnautnrsat

1C11.

[ } Two strips of eight connectors at
W10

{ } Two stnps of eight connectors at
[CH,

The steps performed in this Pictorial are in
this aree of the circuit board.

CONTINUE
IDENTIFICATION
DRAWING O
Two strips of alght connectors at
1C15,

Twa strips of eight connectors at )
1C14,

Two strips of eight connectors at
1IC13, :

Twa s=trips of sight connectors at

lllllll

G A e s e
S o w2 [ .
oy R s L SRl | R e | Bt | B bitvgud? on
Yy J{ it Jﬂ'g;:;.f:l R e | g SEY L E
lﬂ" fﬂ‘ “::::rﬂl .\‘h‘:ifﬂl lﬂ"g::-:[‘"ﬂ m:-'_ﬂt "
vy e e | e |
k ] .-:- b 4 -I-:-l r:! _1-:. :
ol La et la| a2z ¥ Sal :n-’;:;h; -
: P h i i-:_F-;-l- "' .:f: L 1} - J.':.'::- . -'

{ } Tweo strips of eight connectors at )
1C7.

{ |} Two strips of eight connectors at
1C8,

PROCEED TO PICTORIAL 4.

PICTORIAL 3



START

ing connector strips
seven [7) connectors.

: The rama

MNOTE

in
sirips

each conta

wi l]
Salder the

the foil as they ars

o

stalled

n

f seven connectors at

Two strips o

IC3

]

{

of seven cannectors at

P

*

I Two str
1C23

{

at

! Two strips of seven connectors

{

1C17.

seven conmectors at

T

ips O

! Two sir

{

IC18E.

of seven connectors at

ips

} Two str

{

G168,

of seven connectors at

Two strips

II

{

1C20

connectors at

' Two strips of seven

1C26G

FROCEED TO PFICTORIALB.

PICTORIAL 4
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(=

START

Two strips of seven connectors at

|C5.

! Two strips of seven connectors at

of seven connectars at

IHs

F

Two str

|

)] Two strips of seven connectors at
seven connactors at

{ } Two strips of

1C1.

sevan connectors at

1C285.
Two strips of

1 Two strips of seven connectors at

}

{

1G22,

} Two strips of seven connectors at

(

1

of seven connectors at

RS

} Twio str
IC24

(

SOLDERED
 YOU MUST
SOLRERING

GoQD
THE

COMMNECTIONS

HEEF

FOR

1RGN TIP CLEAN
1T COFTEM WITH A
DAMP SPONGE OR CLOTH,

WIFE

the
t board over

in

the tube sockets |

-

tall
4 following steps, turn the ¢

Ins

When

nyg

IFcLul

Tuba socket at Vi,

}

}  Fube socket at V2,

Tube socket at V3,

Tube socker at V4,

Tube socket at Vb,

)

PROCEED TC PICTORIAL &.

PICTORIAL 5
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START

b

I 1 Assemble the two tool plates 1o

gether as showt. Use a 5-32 x 378"
screw, two #B lockwashers, and a

32 nut.
T00L b-32 HNUT
PLATE , ,@ |
--H-""'-L_ ':‘,_J

2
§-12 x 3789 \
} SCREW fx’%
\ 6 LOCKWASHER

NOTES:

i.  When instaliing an integrated circuit
{IC) as in the following steps, use
he tool just assembled and remove
the bands that join the two rows of
IC connector strips. Do this by Tirst
bending the band “inward " then
bend it "outward™ as shown,

2. Position the notch ar dot end of the
IC over the dot screened on the
civcuit board., Then insert the IC
leads into the IC connectors, oo
NOT soider the !C to the con-
nectars.

LS r
.......
......

[ 3. Should it ever become necessary to
remove an {C from its connectors,
slide s screwdriver blasds under the
IC; then gently 1ift the IC out of the
tonnectors.

;—IEA‘THHIT"

The steps performed in this Pictorial are in
this area of the circuit board,

IDENTIFICATION co NT I N U E

DRAWING Q

Integrated cirguit Cul 995874
(#443-28} at I1C3.

} Integrated circuit CpL99E879
|#443-28) at 1C4,

tntegrated circuit Cil DO5873
{#443-28) at 1C5.

| ntegrated circuit Cul 94
{#443-28) at {CE.

| ntegrated circuit Cpt 995879
(#443-28) at I1C2,

I ntegrated circuit CuLIBER7S
| #443-28) at 1C1,

Integrated circuit MC724F
{#443-8) at 1C25,

tntegrated  ecircuit  MCTIQP
(#443-32} at 4022,

{ ) Intagrated circuit
(#443-31) at 1021,

) ¢

}

| ntegrated circuit
[#443-14) at 1024,

PROCEED TO PICTORIAL 7.

PICTORIAL 6
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r & 4 F

LI B |

START

MC790P

circuit

(F443-32] at 1023

Intearated

CIrCUiLs

integrated

{#443-28) at

IC18, 1C19, and 1020,

(4}

Four
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DEDD

et -

LA @.w_.ﬁ.q
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-......-...-.-

iy
T

|h_m__|_w_|_ o || m.w_

o949 goancy ﬁ

" F 4+ F = 4

R Lle Dol e Rl el e

Lo L e e Lor o B h
= v mT 1k or -
..-_..-._._-....__....

r .- -

117,

=
+

Cpe 995879

circuits
1C12,

mteqrated
F443-20) at

(

)

(5

CuLBO5a79

_ﬁm.ﬁ.m.. ,_mﬂ

r

1s

circui
1C7, IC8

M C790P

o .

o el

0 8" .
= \

2 5% 2

m ﬂuu...l s

P EZO 0

o

O %7

X - ™

wt ﬁWﬂw M

- p +

= o 0 2

" o =

g - . ok

e ﬂ.@ =

Q o= =

=

I
m hor

r
=T om
-.—.
LB |

JHgaEagn

L

32) at 1C26,

(#443-

PROCEED TO PICTORIAL &.
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When installing the following four
electrolytic capacitors, match the positive
(+} mark on the capacitor with the
positive (+] mark on the circuit board,

re r 1 2 rE =m
mt 7T r 1 bhm o
LoE o

r F
"L E L EEJ oma
(B R R I |

+

-
Ll
Ll

n bhowm
=T T w1 P + 1
r + 1 &
+ 4 b 4
P |

FECIE
Ll

[
.

r+ k41 d F &k r 1=

4
=
" r LI
1 F + 4 + a5 = v
L

PO
Ll

PICTORIAL 8

100 uF slectrolytic.

10 uF electrelytic,

w—
—

2000 uF slsctraolytic.

2000 uF electrolytic.

Turn the circuit board over and
soider the ieads 1o the Toil. Cut off
the excess lead iengths.

100 pF mica.

47 pF mica.

14 pF ceramic (violet-brown-vellow-
black-green).

80 pF mica.

01 pF disc,

05 uF dise,

002 uF disc,

300 pF disc,

D5 uF disc,

100 pF mica.

05 pF dise,

I

100 pF mica.

10 k&2, ewatt,

Turn thea circuit board over and
solgder the leads 1o the foil. Cut off
the excess lead lengths.

PROCEED TO PICTORIAL 9,
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START

NOTE: DIOBES MAY BE SUPPLIED
iN ANYOF THE FOLLOW ING SHAPES.
THE CATHODE END QF THE DIODE
|5 MARKED WITH A BAND QR
BANDS., ALWAYSPOSITION THIS
EMD AS SHOWN [N THE PICTORIAL,

gAND OR BANDS

{ } Zener diode {#55-55) at ZD1.

{ 1 Zener diode (#56-58) at ZD2.
= |
Silicon diode (#57-27) at D1,

{ } Silicon diode (#57-27) at D2.

{ } Silicon diode {#57-27) at D3,

{ )} Crystal dicdg, (brown-white-brown,
#56-26) at DA,

=
P4

FOR GAaOD SOLDERED
COMMNECTIONS, YOU MUST
KEEF THE SOLOERING
IRON TIP CLEAN .

WIFE |IT COFTEN WITH A
DAMEF SPONCGE OR CLOTH.

=
b & d P+ F + 4

{ ¥ Turn the circuit board over ang
solder the leads to the foil. Cut off
the exceoss lead lengths,

PROCEED TO PICTORIAL 10.

PICTORIAL 9
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.. E= e aTeeiT

The steps perfarmed in this Picteriai are in
this area of the circuit board.

IDENTIF{CATION
DRAWING

NOTE: As esch of the fallowing com-
ponents is installed, turn the circuit board

over ahd solder the componant leads to
the foil,

[} 500 L contra! {FT0-171).

{ } FinatT.F.

PN

SHORT END

CONTINUE

500 {3 control (F10-171).

620 1M coil,

6520 uH cail.

—

PICTORIAL 10

{f }] Make sure all connections are
soldered, and cut off any excess
leads.

PROCEED TO PICTORIAL 11,
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NOTE: When installing transistors, place
the E, C, and B leads of the transistor in
the covrespanding E, ©, and B holes of the
circuit board. Position the transistor 1/47
above the circuit board. Solder all three
connections of each transistor as il is
installed. Cut off the excess lgad lengths,

R eiaT s pE-

FLAT 31DE

{ } Tramsistor 2N3303 (#412-118) at
7.

[} Transistor X29A829 (#417-201} at
Q6.

{ } Trarsistor X29A829 {#417-201} at
Q5.

{ } Tramsisior X29A829 (F417-201) at
02,

{ 1 Trarsistor 2MN3393 {(#417-118) at
Q3,

! [} Transistar (#4717-173) at Q4,

Y MOTE: This transistor may be ong of the
three types shown below. Determine
which type you received and insert the
transistor leads into the corresponding G
B, and E holes in the circuit board as
shown, Then soider the leads to the foil
and cut oFf the excess lead length.

FLAT

L | =T oFr T oA
"4 m bk hddFF e bk
F" oy 44 d o+

PROCEED TO PICTORIAL 12.

PICTORIAL 11
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T w
LR N
F
LK
" = m om1oEoaom T
T EETI1TrTHERES [
- - L Y
L LR EELEE.d od g ordor " r e or s oEr s} Jd LoE & [
- e F R E I b r b r T T™851 8 7Ta828
- & m 4 4 Fon L]

== roa
4 = 4w (OO R T T R R,
r 7 o=om LR N N

{ | Transistor 406670 {#417-240) ar 01,
Instait the transistor 1/8" above the
circuit board as shown.

- T

" aom o
[ ]

F od

|-r'|-1-"l-!'l-i.'ll

LOCATING

L == 1 =57 o=
RN TR ]
" 4 rEEoEa o

e e T T

L ]
Ll
L]
a
=
+
L
L E o
[
=L oa

.
(L]

T
aa
1 k4

a
(LI 1
= n + F 4 + 4 +
oA mwm

NOTE: When preparing wires, cut them to
the indicated length and remove 1/4" of
mnsutation from the wire ends, Saider sach
wire as it & installed,

F b+ b4 F4$2

[} 2" black wire at X.

{ 1 2-1/2" brown wireat T.
P, = ———
—— { 1 2-1/2" brown wire at 5.

Make sure all connections are
soldered, and cut off any excess
ieads, Compare the foil areas with
the foil views on Page 51 1o be sure
there are ro soldet bridges.

PROCEED TO PICTORIAL 13,

PICTORIAL 12
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Turn the circuit

position it a5 shown.

board over and

MOTE: Prepare and install the following
wires, Solder the wires ta this sice
(unscreened side} of the circuit board as

they are installed,

{ 1

6-1/2" orange wire at F.

{ } 6-1/4" black wire at E.

{ ) 51/2" small red wirg at D,
{ 1 5" viclet wire at G,

{ } 33/4" yellow wire at C.

3-3/4" gresn wire at B,

3-1/4" brawn wire at A,

1.3/4"" yellow wire at M,

Temporariy cet the eircuit board

aside and proceed 1o Page 18,

PICTORIAL 13




Page 18

lEHASSlSI

g I ATHFIT

.; N ——r L =3 / /
6-32 x 3/8"
FLAT HEAD 0 i
SCREW = o
O i & II_J@—\@&-EE NUT -G 3 ||t}
o
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Detail 14A
CHASSIS PARTS MOUNTING

Refer to Pictorital 14 {fold-out from Page 23) for the
following steps,

Refer to Detail 14A for the next four steps.
{ )} Locate the chassis and position it as shown.

NOTES:

t. The Heath Company has provided a plastic nut starter
with this kit. Use this nut starter to hoid and start

- |

l 6-32 x 38"
é—% SCREW

6-32 and 440 nuts on screws, Refer to the “Kit
Builders Guide" for further information.

The term “hardware” will be used to refer to the
screws, nuis, and lockwashers when parts are being
mounted in some of the following steps. The phrase
“Use 632 x 3/8" flat head hardware,” for example,
means to use a 6-32 x 3/8" flat head screw, one or
more #6 lockwashers, and a 632 nut. Refer to the
Detail called out in the step for the correct number of

lockwashers 1o use and the correct way to install the
hardware,
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{

{

{

{

(

{

)

}

)

)

Mount the right side panel on the chassis as shown
with 6-32 x 3/8'" flat head hardware.

Mount the left side pane! on the chassis as shown with
8-32 x 3/8" flat head hardware.

Mount the rear panel on the chassis as shown with

68-32 X 3/8" hardware. NOTE: Do not use flat head
screws here,

Refer to Detail 14B and mount the 3PDT switch at
AA as shown. Use twe 4-40 x 1/4" screws.

§~40 x 1/4"
SCREW

3PDT
SWITCH

)

}

Detail 14B

Refer to Detail 14C and mount the SPST switch at AB
as shown, Usa two 4-40 x 1/4" screws,

Refer to Detail 14D and mount the fussholder at AC
as shown, Llse 8-32 x 3/8" hardware.

Instalt the 1/4-ampere, slow-blow fuse into the
fuseholider.

Page 19

4-40 x 1{4"
SCREW

FUSE

6-32 x 3/8" l
SCREW

@ 6-32 NUT

@ #6 LOCKWASHER

1/4 AMPERE
SLOW-BLOW

§-32 x 3/3"
SCREW

Detail 14D
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§-32 NUT

Detail 14E

{ } Refer to Detail 14E and mount the power transformer
at AD. Use a 6-32 nut and a #6 solder lug at AF and a
632 nut and a #6 lockwasher on the remaining
mounting screw,

{ } Roefer to Detsil 14F and mount the ac power socket at
AE as shown. Use 6-32 x 3/8" hardware.

{ } Refer to Pictorial 14 and mount the circuit board on
the chassis as shown. Uss 440 x 1/4" hardware, Be
sure no wires are pinched between the circuit board
and chassis.

3/21/2% O 1 o

§-32 NUT

£6 LOCKWASHER /%@/

AL POWER
S0CKET

6-32 ¥ 3/38"
SCREW

Detail 14F

Refer to Pictorial 16 for the following steps.

Connect saven of the circuit board wires to switch AA as
fallows:

{ } Black wire coming from E to lug 1 {S-1).

{ } Brown wire coming from A to fug 2 {S-1}.

{ )} Red wire coming from D to lug 3 (S-1}.

{ } Orange wire coming from F to lug 4 (S-1}).

{ ) Yellow wirse coming from C to lug 5 (5-1).

{ ) Green wire coming from B to lug 6 {S-1).

{ } Vioclet wire coming from G to iug B {5-1).

NOTE: When wiring this kit you may find it easier o
prepare the lengths of hookup wire ahead of time as in the
following step. To prepare a wirg, cut it to the indicated

length and cut 1/4" of insulation from each end. The wires
ara listed in the order in which they will be used.

3" 4!! 5" 6!!

|_|_|_._|_._I__|__I_|_I__|_J_.|.__|_u__l___|_l
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Prepare the following wires:

51/4" blua
B_-I !4" gray

( )} Connect the 51/4” blue wire to lug 7 of switch AA
{&1). Route the loose end as shown. [t will he
connected later.

{ | Connect the 6-1/4" gray wire to lug © of switch AA
{S-1). Routs the loose end as shown. It will be
connected later.

Prepare the foliowing large red wires:

&1/2"
11/2
4-3/4"
212"
1_1’( r

( } Connect a 5-1/2" large red wire from lug 2 of switch
AB (S5-1) to lug 4 of the power transformer AD {NS).

{ } Conpect a 1-1/2” large red wire from lug 1 of switch
AB (5-1} to lug 2 of fusehoider AC {S-1).

( } Connect a 4-3/4" large red wire from jug 1 of

fuseholder AC (5-1) to fug 1 of ac power socket AE
{(S1).

{ ) Connect a 2-1/2" large red wire from solder lug AF

(31} to lug 2 of ac power socket AE (S-1). Route the
wire as shown.

{ | Connect a 1-1/4" large red wire from Jlug 3 of ac

power socket AE (S-1) to lug 1 of the power
transformer AD (NS).

ALTERNATE LINE VOLTAGE WIRING

Two sets of line voltage wiring instructions are given below,
one for 120 Vac lina voltage and the other for 240 Vac line
voltage. [n the U.5.A. 120 Vac is most often usad, while in
foreign countries 240 Vac is more common, USE ONLY
THE INSTRUCTIONS THAT AGREE WITH THE LINE
VOLTAGE IN YOUR AREA,
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1"
BARE WIRE

(kS

L
——

..

BARE WIRE

Dotail 16A

120 Vac Wiring
Rafer to Detail 15A for the following steps.

{ ) Remove 1” of Insulation from a large red wire, and

then cut off the 17 bare end,

Connact this bare wire between Jug 1 {(5-2) and lug 3
{5-1) of the power transformer.,

Remaove ancther 1 of insulation from a large red
wire, and cut off the 1™ bare end.

Connect this bare wira betwean lug 2 {8-1) and lug 4
{5-2] of the power transformer.



Paga 22

o3

BARE WIRE

P e

Detail 158

240 Vac Wiring
Refer 10 Detail 15B for the following steps.

{ } Solder the connection at lug 4 {S-1} of the power
transformer.

{ } Solder the connection at lug T (5-1] of the power
transformer,

{ } Remove 1" of insulation from a large red wire, and
then cut off the 1’' bars end.

FEEATIHIXIT

BNC
NUT

BNC S
pifial i "':f'?‘l.-*'ﬁf-i:":'.':::}:: BENC
szt LOCKWASHER

grh 3

Detail 16A

[ )} Connect this bare wire between lug 3 (5-1) and fug 2
(51} of the power transformer,

{ } Turn the chassis over and set it aside temporarily.

FRONT PANEL ASSEMBLY
Refer to Pictorial 16 for the following steps.

{ } Position the front panel as shown in the Pictorial.

{ )} Remove the protective backing from the “Heathkit"
label and instzl] the [abel at BA.

( ) Remove the protective backing from the controi label
and install the label at BB,

{ )} Refer to Detail 16A and mourt the BNC connector at

BC. Use the lockwasher and nut supplied with the
connector.

[ ———

PICTORIAL 16
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PICTORIAL 17

Refer to Detail 178 for the following steps,

LAMP

HGUS]NG 4"‘“;1;"1"

screw () Mount the lamp housing at BD. Use two 4-40 x 3/16°
@ screws. Do not ovartighten thesa screws.
L~

{ ¥ install a neon lamp into chamber A of this lamp
housing. Connect ona lead of the lamp to iug 1 {NS)
and the other lead to lug 2 (NS) of the attached 3-iug
terminal strip.

#4 LOCKWASHER

FNSIDE OF 35

-

FRONT PANEL 33

TERMINAL
S5TRIP

4-43 HUT

Detail 17A

Refer io Pictorial 17 for the following steps,
TERMINAL

{ } Refer to Petail 17A and mount a 3-lug terminal strip @@ STRIP
to a lamp housing as shown. Use 4-40 x 1/ 1-40 5 3/16"
hardware, SCREW

{ ) Position the front panel as shown in Pictorial 17. Detail 178
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LAMP

4-40¢ x 1!4” HOUSING

SCREW

#4 LOCKWASHER

TERMINAL £
StRip Ny @@ﬂ NUT
Dataif 17C

{ ] Refer to Detail 17C and mount a 3-lug terminal strip

to the remaining lamp housing as shown, Use 4-40 x
1/4'* hardware.

Refer to Detall 170 for the folllowing steps.

LAMP
HOUS ING

CHAMEBER

TERMIKAL
STRIP CHAMBER
s X
4-40 x 3/18"
SCREW

Detait 17D

{ } Mount a lamp housing at BE with two 440 x 3/16”
scraws. Do not overtighten these scraws.

( } Install @ neon lamp into chamber A of this lamp
housing. Connect one lead of the lamp to lug 1 {(NS)
and the other lead to lug 2 {NS) of the attached 3-ug
terminal strip.

{ ) Install the remaining neon lamp into chamber B.
Connect one lead of the lamp to lug 2 {NS} and the
other lead to lug 3 {NS) of the terminal strip.

DISPLAY
__ﬂ_, TUBE

A
\ g
7T

T NUMERALS

N

TUBE
SO0CKET

BASE

/ FRONT EDGE OF

CIRCUIT CIRCUIT BOARD
BOARD

1. PART A: S5LIDE THE TUBE BASE DOWN NEAR THE ERD5 OF THE
TUBE LEADS.

2. PART B: WiTH THE NUMERALS OF THE DISPLAY TUBE FACING
TOWARD THE FRONT EDGE OF THE CIRCUIT BOARD,
FPOSITION THE TUBE BASE OVER THE TUBE SOCKET.

3, PART C: MAKE SURE THE TUBE LEADS MATCH THE TUBE SOCKET
HOLES; THEN CAREFULLY PUSH THE DISPLAY TURE
DOWN [HTO POSITION A3 SHOWN.

Detail 18A

{ )} Setthe front panel aside temporarily.
Refer to Pictorial 18 for the following steps.

( ) Position the chassis as shown,

FRONT PANEL MOUNTING

install display tubes at the following peositions as instructed
in Detail 1BA.

() v ( ) v4
()} V2 { ) Vb
{ } V3

( } Refer to Pictorial 18 and route the %1/4" blue and

the 6-1/4" gray wires {coming from switch AA) as
shown.

{ )} Carefully bend the indicated 100 pF mica capacitor
over 50 1t lies down on the circuit board as shown.

{ ) Carefully mount the front panel to the chassis. Use
two #6 lockwashers and two 8-32 x 3/B'" screws.
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RED o
1 |\I

POWER
TRANSFORMER
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L
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PICTORIAL 19

FINAL WIRING
Refer to Pictorial 19 for the following steps.

( } Connect the 2-1/2” brown wire coming from S to lug
2 of terminal strip BD (5-2).

{ } Connect the 2-1/2 brown wire coming from T to lug
1 of terminal strip BD (S-2).

{ } Connect tha 1-1/2"” black wire coming from X to lug 2

of terminal strip BE (5-3).

Connect the 51/4” blue wire coming from lug 7 of
the 3 POT switch to lug 3 of termina! strip BE {5-2).

( ) Connect tha 6-1/4" gray wire coming from fug 8 of
the 3 PDT switch to lug 1 of terminal strip BE (S-2).

Connect the remaining transformer leads io the. following
points on the circuit board. Solder each lead as it is instalied.
{( } Either redto P.

{ ) Remainingred to J.

Blue-yeliow to N.

Either blue to L,

Remaining blus to K.

Turn the Counter over and connect the 1-1/2 yellow
wire coming from H to the front panel BNC connhector

BC {5-1). See the inset drawing,

Set the Counter aside temporarily.
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FREFPARE THE END AS SHOWN ® .

" [NNER LEAD
4 INNER LEAD
| -

i T

i
- i

SHIELD

TAKING CARE NOT TO CUT THE OUTER SHIELD OF SOLDER
VERY THIN WIRES, REMOVE THE OUTER INSULATION.

||l|| 4
&
*.l" it

Datail 208

PUSH BACK THE SHIELD. THEN MAKE AN OPEMNING IN
THE SHIELD AND BEND OVER AS SHOWN ., PICK OUT

THE INNER LEAD. - { } Refer to Pictorial 20 and push a rubber insulator onta
the inner lead and the shield lead of the cable as

shown.

{ } HRefer to Detail 208 and Install an aliigator clip on the

inner lead of the cable as shown in parts 1 and 2 of the

REMOVE THE INNER INSULATIGN AND STRETCH OUT Detail.
THE SHIELD. APPLY A SMALL AMOQUNT OF SOLDER TO

THE END OF THE SHIELD AND THE INNER LEAD. USE

OMNLY ENOUGH HEAT FOR THE AQLDER TO FLOW.

( } Refer to Dstail 20C and instali an alfigator clip on the
SOLDER T shield lead of the cable as shown. Then push the
= e rubber insuletor down over the alligator clips.

SHIELD LEAD

Detail 20A..

TEST CABLE ASSEMBLY BEND AND SOLDER

Refet to Pictorial 20 for the following steps.

{ ) Refer to Detail 20A and prepare the indicated end of

the cable assembly, Detail 20C

EA,VE% O 41 ¥ 31 4" 5" 6"
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PICTORIAL 20



INITIAL CHECKOUT

The purpase of the “Initial Checkout” section of the Manusal
is to make sure your Counter operates properly and will not
be damaped as the result of a wiring error. A transistor or
integrated circuit, for example, could be destroyed instantly
by a short circuit that causes excessive current,

{ } Inspect the circuit board for improperiy soldered
connections that may have been missed and not
soldered. Also chack for solder bridged acress two or

mora circuit board foils, which would causs a short
circuit,

{ } Examine all chassis-mounted parts to make sure they
are properly mounted and connected.

OVERRANGE =
LAMP o

N ISCREWDREVER

{ 1 Be sure no bare wires are touching any components or
the chassis.

Hefer to Figure 2 for the fullnﬂing steps.

NOTE: The line cord is equipped with a polarized pluyg.
Therefore, 2 plug adapter has been included in case your
house wiring is not equipped with polarized sockets. When
you use this adapter, the green wire should be connected to
a screw that is connected to earth ground.

FLUG
ADAPTER

T SMALL-BLADED  “Sn

Figure 2
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{ ) Push the POWER switch to the QFF paosition.

NOTE: In the following steps, if the Coumnter does not
operate as described, immediately unplug the line cord and
refer to the “In Case of Difficulty” section of the Manual on
Page 37. Then correct the problem before proceeding with
the “Initial Chackout.”

CAUTION: High voltages are exposed in the Counter when
the line cord is plugged into the Cournter ard an ac outiet.

{ } Plug ths line cord into the Counter and an ac cutlet of
the proper voltage (120 or 240 Vac, depending upon
the connection of the power transformer) and push
the POWER switch to the ON position. The five
display tubes and one range-indicator famp shouid
light. Do not be concerned if the display tubes display
random numbers at this time.

{ } Unplug the iine cord.

Page 29

{ ) Connect the test cable to the INPUT connector as

{

(

(

{

)

)
}

)

shown.

Connect the shield Jead of the test cable to the chassis
and the inner [ead to the test point (T.P.} pin.

Push the RANGE switch to the Hz position.

With a smallbladed screwdriver, rotate both the
INPUT SENSITIVITY control and tha TRiIG LEVEL
control fully counterclockwise.

Plug in the line cord and slowly turn the INPUT
SENSITIVITY control clockwise until the display
tubes and range lamp indicate approximately 10,000
Hz, NOTE: ¥ vour Counter performs as described,
disconnect the line cord and proceed to *Final
Assembly.” 1 it does not perform as described, or if
the OVER (overrange) or kHz lamps are lit, disconnect
the fine cord and refer to the “In Case of Difficulty”
section on Page 37 and corrsct the problem before
proceeding.

FINAL ASSEMBLY

Aefer to Pictorial 21 [fold-out from Page 24) for the
following steps.

( } Be suratha line cord is unplugged.

( } Disconnect the test cable and set it aside termporarfly.

By

{ } Refer to Dstail 21A and loosely mount a cabinet trim
plate at CA as shown. Usa two 6-32 x 3/8" flat head
SGIEWS.

FEFES

i

{ } Likewise, mnuﬁt the remaining cahinet trim plata at °
CB. Use two 6-32 x 3/8" flat head screws.

P
‘,rr"'f! y -
6-32 x 378"
FLAT HEAD
D SCREW
| % IDO NOT TIGHTEN)
1 ') §-32 x 3/8"
‘ _ FLAT HEAD
. 5SCREW
(DD NOT TIGHTEN}
LARGE
KOLE

Detail 21A
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INSET

SMALL
WE
33". 16"
6-32 % 1/4“ FLAT THERIEFLDED 6-32 x 1f4"
DETENT
-0 |-t

b

i [ ST . 3."3“
FLAT FLAT FLAT
WASHER

\ DANEL |

HANDLE
|- Q
4 ' _; #r =

Detail 21B

{ } Secure the other end of the handle to the chassis at
hole CC. Use a 632 x 1/4” screw, two 3/8” flat
washers, and a handle detent as shown.

{ ) Refer to Detail 21B and pasition the small hole in the
handle next to hole CD in the chassis. Use a B-32 x
174" screw, a 3/8" flat washer, and a 632 x b/16"”
threaded spacer as shown in the inset drawing.
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§-32 x 3/8"
SCREW

FLAT

Y
G
SPRIN

@ #6 LOCKWASHER
&

Ah 6-32 NUT
&

Detail 21C

{ } Refer to Detall 21C and mount the flat spring at CE.
Usa two sets of 6-32 x 3/8” hardware,

{ )} Refer to Detail 21D and install the plastic handle-grip
: onto the handle as shown.

PLASTIC
HAMDLE GRIP

Detail 21D

{ ] Reafer to Pictorial 21 and be sure the display tuibas are
sitting straight up in the tube sockets.

{ ) Fold the light shield as shown in inset drawing #1.

Pago 31

PLASTIC
FOOT

CABINET
SHELL

( } Carefully peel the backing papet from the light shield
and press the light shield onto the display tubss to
hold tham in position.

Detail 21E

{ ) Refer o Detail 21E. Remove the protective backing
from four plastic feet and mourit themn to a cabinet
shell as shown at CF, CG, CH, and CJ.

Instalt the cabinet shells as instructed in the following steps.

{ } Loosen the four screws hoiding the two cabinet trim
plates.

{ ) Position the cabinet shell with plastic feet onto the
chassis bottom and the other cabinat shell onto the

chassis top as shown in Pictorial 21,

{ } Tighten the cabinet trim plate screws so that the trim
platas hold the cabinet shells in position.

NOTE: The blue and white label shows the model number
and production series number of your kit. Refer to these
numbers in ahy communications with the Heath Company;
this assures yvou that you will receiver the most complete
and up-to-date information in returm.

{ } Carefully peel the backing paper from the biue and
white identification label and press the fabel onto the
back panel as shown in inset drawing #2.

This completes the assambly of your Counter. Procesd to
the “Calitration” section,
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CALIBRATION

{ } Turn the Counter on and allow it to warm up for 30
minutes.

{ )} Locste the 1/8” x 1' metal strip. This is the alignment
tool tip. With a pair of pliers, insert the tip into the
small end of the nut starter so that it extends 1/8"
from the end of the starier as shown in Figure 3. Use NUT STARTER
this tool for all calibration adjustments.

{ } Remove the top cabinet shell. *;'ﬂ;;
NOTE: The remaining portion of the calibration is divided

into two sections: “Without Instruments” and *"With

instruments,” The “With Instruments” section requires the

use of either a frequency counier or a frequency generator.,

Choose one of the two sections and perform only the steps

in that section,

Figure 3

Without Instruments

CLOCK

{ | Remove the test cable from the counter INPUT
connector, if it is not aiready done.

( ) Tune a standard broadcast {AM) receiver to any
station,

{ } Place the antenna of the receiver near the oscillator
crystel in the Counter, See Figure 4.

{ 1 Adjust the variable CAL capacitor for a null
{minimum sound or zero beat} from the receiver,
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INPUT
SENSITIVITY

Figure 5

INPUT SENSITIVITY
Refer to Figure b for the following sf&ps.

1. ( ) Connect the test cable to the input connector of
the Counter,

2. { 1 Connect the shield lead of the test cable to the
chassis and the inner lead to the test point (TP) pin.

3. { ) Push the RANGE switch to the kHz position,

4, { ) If a reading of 10 kHz is not present, adjust the
INPUT SENSITIVITY control until this reading

appears.

5. { } Tumn the TRIG LEVEL control very slowly in a
ctockwise direction until the 10 kHz reading just
disappears or changes to a lower number.

6. | } Readjust the INPUT SENSITIVITY control very
slowly until the 10 kHz reading is again obtainad.

{ } Repeatsteps 5 and 6 uniif the TRIG LEVEL control is
turned as Tar clockwise as possible and the counter stil!
dispiays 10 kHz.

( } Turn the Counter off and disconnact the test cable
{eads,

( } Replace the top cabinet-shell,

This completes the caﬁibratinn of your Frequency Counter,



With Instruments

CLOCK

Determine which calibration method you will use and
complete the steps under the appropriate heading.

Calibration With A Frequency Counter
EQUIPMENT REQUIRED:

Frequency counter {with an accurate display to one
one-hundredth Hz).

( } Connact the test leads of the above frequency counter

to the chassis and test point {TP) pin of the IB-101.
See Figure 6,

( ) Adijust the variable CAL capacitor for a reading of
10,000,00 Hz,

{ } Disconnect the test leads. This completes the
calibration of the clock.

Calibration With a Known Frequency

NOTE: When using this method, it is essential that the
known frequercy (10 kHz or greater) be stable. The
sccuracy of this type of calibration Is dependent on the
accuracy in percentage of tha known frequency.

{ } Connect a known frequency to the test cable of the
Counter.

{ ) Pushthe RANGE switch to the Hz position.

{ } Adjust the variable CAL capacltor untii the known
frequency is indicated exactly on the Counter.

INPUT SENSITIVITY
EQUIPMENT REQUIRED:

10 kHz — 1 MHz generator with an output of 50 mVY rms to
1 volt rms contingusly variable.

1. { } Connect tha test cable to the input connector of
the Counter. See Figure 7,

2. { ) Connect the Counter test cable to the output
frequency generator.

3. { ] Select a freguency (between 10 kHz and 1 MHz}
and set the geperator output voltage 1o
approximately 1 volt rms.

4. { ) If the Courter is not indicating the frequency, or is
indicating incorvectly, adjust the INPUT
SENSITIVITY contral until the correct frequency
display is obtained.

. { ) Rsduce the generator output voklage uniil the

displey becomes unstabie o goes to zero.

6. { ) Slowly readjust the INPUT SENSITIVITY control
to again obtain a correct display.

( ] Repeat steps 5 and 6 umtil the smalfest generator
autput voltage is reached that still produces a correct

display.

{ } Turn off the generator and Counter and disconnect
tha test cable.

{ } Replace the top cabinet shell.

This completes the calibration of your Fregquancy Counter.
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OPERATION

Figure 8 gives a brief description of each control function.
COUNTING b5-DIGIT FREQUENCIES OR LESS

To count a frequency of five digits or less, push the RANGE
switch to the Hz position and wait 4 seconds. Within 2
saconds a display will appear. However, this display is
naccurate as it was probably counted in less than one
counting pariod. The second display, which will appear two
seconds after the first, will be counted over a full counting
period and will therefore be accurate,

COUNTING 6-DIGIT FREQUENCIES
AND GREATER

To count a frequency of 11,381,367 Hz for example, push
the RANGE switch to the kHz position. {The 4-second wait

s not necessary as the frequency display is updated each
1/10 second in this range.) Record the dispiay mentally or
on paper; it will read 11,381 kHz. Push the RANGE switch
to the Hz position and record this reading; it will read
81,367, (The OVER lamp will turn on in this example as the
frequency will be 3 digits larger than can be displayed.)
Putting the two readings together, the frequency is read as
11,381,367 Hz

+1 COUNT

The clock of a digital counter is not synchronized with the
incoming signal. That is, the 1-second standard in the
Counter is started randomiy with respect to the input signal,
This makes it necessary to wait for 4 seconds whet the
RANGE switch is in the Hz position and causes a 1 count
error as shown in Figure 9, 1f the clock starts as clock A, the
counter will count 10 pulses in that second, Mowever, if the

position,

OVER RANGE LAMP
indicates when the frequency being counted
is too high to be displayved with the range

Indicetes when the range switch is in the Hz

Hz LAMP

kHz LAMP

switch in its present position,

| DISPLAY
TUBES

Indicates when the range switch i in the
kHz position,

B

:

'H E P.'.T I'_I .K I T FROCEICICY o f__—.'l ITd= =11

I

DFFmDH m—lzlli—iz

A

POWER SWITCH
TURNS THE COUNTER
ON AND OFF

RANGE SWITCH
SELECTS THE Hz GR

INPUT CONNECTOR

kHz HANGE

Figure 8
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clock starts as clock B, the counter will count 11 pulsas in
that second. Hence, digital counters have an inherant error
of 31 in the least significant digit. The range does not
matter. The right-hand digit is slways *1 count.

DC BLOCKING

I the input signal is superimposed on a de level, connect an
appropriate capacitor in series with the test cable. This will
block the dc so the signal frequency can be counted,
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IN CASE OF DIFFICULTY

Begin your search for any trouble that occurs after assembly
by carefully following the steps listed in the Visual Tests
section. After visual tests are completed, refer to the
Troubleshooting Chart,

NOTE: Refer to the Clrcuit Board X-flay View on Page 50
for the physical location of parts on the circuit board.

VISUAL TEST

1.  Recheck the wiring. Trace sach lsad in colored pencil
on the Pictorial as it is checked., it is frequently
heipful to have a friend check your work. Someone
who is not famillar with the unit may notice
saomething consistently overlooked by the kit builder.

2.  About 80% of the kits that are returned to the Heath
Company for repair do not function properly due to
poor connections and soldering Therefore, many
troubles can be eliminated by reheating all
connections to make sure that they are soldered as
describad in the “Soldering”™ section of the “Kit
Butiders Guide.”

3. Check 1o be sure that all transistors are in their proper
locations. Make sure each lead is connected to the

proper point.

4.  Check that each of the IC pins are properly installed in
their connectors, and not bent out or urmder the IC,
Also be sure tha [C's are installed in their correct
positions.

b.  Check the values of the parts. Ba sure in each step that
the proper part has been wired into the clrcuit, as
shown in the Pictorial diagrams. 1t would be easy, for

example, to install a 680 §2 (blue-gray-brown) resistor
where a G800 2 (blue-gray-red) resistor shouid have
been instailad.

8. Check for bits of solder, wire ends, or other foreign
matter which may be lodged in the wiring,

1. A review of the Circuit Description may also help you
determine where the trouble is.

If the trouble is still not located after the .visual tests are
completed, and a wvoltmeter is available, check woltage
readings against those shown on the Schematic Diagram
(fold-out from Page 55). Read the *“Precautions for
Troubleshooting” before making any measurements. NOTE:
All voitage readings wers taken with a high impedance
voltmeter, Voitages may vary as much as +20%.

NOTE: In an axtreme case where you are unable to resolve a
difficulty, refer to the “Service™ section and Warranty of the
“Kit Buiklers Guide’' and to the “Factory Repair Service™
information on Page 38 of this Manual.

PRECAUTIONS FOR TROUBLESHOOTING

1. Be cautious when testing IC and transistor cirouits.
Although they have almost unlimited life when used

properly, they are much more vilnerable t6 damage
from excessive voltage or current than tubes.

2. Be sure you do not short any terminals to ground
when making voitage measurements. |f the probe
should slip, for exampie, and short out a bias or
supply point, it is very likely to cause damage 1o one
or more 1C's, transistors, or dlodes.
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Troubleshooting Chart

The chart lists the condition and the possibie causs of the
maffunction. I a pearticular part or perts are mentioned
(transistor Q2 for example, or resistor R6) as & possible
cause, check these parts to see if they are incorrectly
installed or wired incorrectly. Also check to see if an
improper part was installed at that focation. It is also

possibie, on rare occasions, for & part to be faulty.

NOTE: Many integrated circuits have identical devices used
in the Counter. A faulty IC can be discovered by
interchanging it with a good one.

CONDITION

POSSIELE CAUSE

One readout does not reset to
zero with the input shorted.

1.  Check associated decade counter,
buffer storage, and decoder 1C%s.

Readouts will not reset to zero 1. IC24,
in the Hz or kHz range. 2.  Transistor Q2,
3. ICt, 2 or 3.
4, IC26.
B.  Crystal Y1.
Unit functions normal in kHz 1. ICE.
range but not in Hz range.
Display tubes witi not light. 1. +170-volt supply.
2. Diode D3,
3. I1Cs7,8,8 10, 0or 11.
One or more display tubes will not light, 1. Diode D3.

One display tube does not indicate
corract numeral from known

1.  Check assocated decade counter, buffer
storage, and decoder driver IC's.

frequency source.
Unit resets to zero but 1,  Chegk pusitinn of th}a range,i (Hz-kHz} switch.
will not count. 2. Gheck. amplitude of input signal.
3.  Transistor O1,
4. 1C24,
B. iC21.
6. DCon input signal,
Overrange lamp doses not 1.  Transistor Q3.
function or is on continuoushy. 2. IC26.
3.  Transistor Q4.
Counting sequence is displayed 1.  Memory transfer line.
during gating. 2. HC24,
Decimal point does not 1.  Resistor R20.
fight, 2.  Interchange tube V1 with another
display tube.
Hz-kHz lamps. One or both t.  Switch S102.
does not function properly, 2.  Resistor R21.
3. Hzand/or kHz lamp.
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FACTORY REPAIR SERVICE

You can return your completed kit to the Heath Company
Service Department to have it repaired for a minimum
service Tee. (Kits that have been modified will not be
accepted for repair.) If you wish, you can deliver your kit to
a nearby Heath Authorized Service Center. These centers are
listed in your Heathkit catalog.

To be eligibla for replacement parts under the terms of the
warranty, equipment returned for factory repair service, or
deliverad to a Heath Authorized Service Center, must be
accompanied by the invoice or the sales ship, or & copy of

either. If you send the original invoice or sales slip, it will be
returnad to you.

If it is not convenient to deliver vour kit to a Heath
Authorized Service Center, please ship It 1o the factory at

Benton Harbor, Michigan and follow tha following shipping
instructions:

Prepare a letter in duplicate, comtaining the following
information:

Yoaur name and return address.

Date of purchase

A brief description of the difficulty.

The invoice or sales slip, or a copy of either,

Your authorization to ship the repaired unit back to
you C.O.D. for the service and shipping charges, plus
the cost of parts not covered by the warranty.

Attach the envelope containing one copy of this letter
directly to the unit before packaging, so that we do not
overlook this important information. Send the second copy
of the letter by separate mail to Heath Company, Attention:
Service Department, Benton Harbor, Michigan.

Check the equipment 10 ses that all paris and screws are in
place, (Do not include wooden cabinets when shipping
receivers, tuners, amplifiers, or TV sets, as thess are easily
damaged in shipment.} Then, wrap the equipment in heavy
paper. Place the eguipment in a strong carton, and pat at
least THREE INCHES of resilient packing material
(shredded paper, excelsior, etc.) on all sides, between the
equipment and the carton. Seal the carton with gummed
paper tape, and tie it with a strong cord, Ship it by prepaid
express, United Parcel Service, or insured parcel post to:

Heath Company
Sarvice Depattrent
Benton Harbor, Michigan 49022



Page 40 [
SPECIFICATIONS

Freguency Bangg . . & v &« v & & & 4 4 v 0 v s s o o b s 1 Hz to >15 MHz,
ACCUFACY . & v v v v v v v s 6 s e b e e e e e e 11 count * time base stahility,
Gate TiMes . & & v v v o v v s b b b et s s e e e 1 millisecond or 1 second; with

automatic reset,

INPUT CHARACTERISTICS

Sensttivity . . . . . L. . . L . e e e e e e e e 1 Hz to 1 MHz; <100 mitlivolt rms.
1 MHz to 15 MHz; <250 miflivolt rms
after 30 minutes operation.

Trigger bevel | . . . . . 0 v i v v s e e e e e, Automatic,

Impedance . . . v & 4 h b s vt e e e e e e 1 M2 shunted by <20 pF.

Maximum Input . . . . c . . L e e e e e e s AC only, 200 volis rms; {dc coupled) 1 Hz
to 1 kHz, {Derate 48 volts per frequency
decade.}

200 200

1
l
I
|
I
|

150 ;
|

INPUT |
VOLTS 100 |
RMS l
|

50 !

|

1

|

1,000 10, 000 100, 000 1M LM 15M

iNPUT FREQUENCY (Hz)
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TIME BASE

Frequency . . . . . . 0 . . . e e e e e e e e 1 MHz, crystal controllad.,

AgingRate . . . . . .. . . .. . e e <1 PPM/Month after 30 days
operation,

Ambient Temperature Stability . . .. ... ... ... <32 parts in 107 /degree C.
20 degrees C to 35 degrees C
after 30 minutes warmup,
1,002 percent from 0 degrees C to 50
degrees C.

GENERAL

Readout . . . . . . . . . i it e e e e e 5 digit plus overrange.

Ambient Temperature Range . . . . . v .+ « + v o v v » Storage: -b5 degrees C to 80
degrees C,

Operating: 0 degrees to 40 degress C,

PowerRequirements . .. ... ... ... ...... 105126 or 210-250 Vac, 50/60 Hz,
8 watts.
CabinetDimensions . . . . . .. ... ......... 8-1/4" wide x 3-3/8" high x 9* deep.

{Dimensions do not include handle,)

NetWeight . . .. ... ... ... ... .¢.c..... 4-1/2 Ibs.

The Haeath Company resetves the right to discontinue
instruments and 1o change specifications at any time
without incurring any obligation to incorporate new features
in instruments previously sold.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram {foid-out from Page 36) and
Schematic Diagram {fold-out from Page 55) while you read
this “Circuit Description,””

GENERAL

The tnput amplifier and Schmitt trigger circuits accept and
shape the input signal imo a square-wave signal. Decade
coumers change these sequential input pulses into &
hinary-coded 84-2-1 output and recycle on every tenth
input pulse. The four-bits of binary-coded information are
then connected to the buffer/storage units which accept and
store the count information oh command of the transfer
signal. The decoder-drivers transiate the binary-coded
information from the huffer/storage units into decimal form
and drive the proper dispiay tube cathodes. Timing signals
for gating, transfer and reset are generated in the clock and
divider chath,

INPUT AMPLIFIER

The input amplifier consists of a dual-gate MOSFET. This
particular type of device is used because it has a high
impedance input which prevents loading of the circuits
under test. It is also capable of handling 2 wide range of

input voltages and waveshapes. |nternal zener diodes protect
this transistor against averload.

SCHMITT TRIGGER

Inverters E and F form a Schmitt trigger circuit. This circuit
shapes the input signal so it s suitable for driving the logic
circuits that follow. A low frequency input signal is taken
from the drainh of FET Q1 and attenuated by resistor RS
before reaching inverter F. At high frequencies, the

LOGIC QG _,

-

LOGIC 1

Figure 10

impedance of capacitor C4 decreases, bypassing the signal
around resistor R5, The impedance of coit L1 will increase
as the input signal frequency incresses. This prevents
excessive attenustion of the high frequency input signals,
The Schmitt trigger circuit is a regenerative bistable circuit
which produces a square-wave output each time it is
triggered and reset. This square-wave output may be
interpreted as logic levels; logic 1 being the negative portion
and logic O being the positive portion of the square wave as
shown in Figure 10, Note that the logic 1 ievel is negative
{low) with respect to the logic 0 level {high), This is called

tiegative iogic. Negative logic will be used throughout this
“Circuit Deseription.”

The Input Sensitlvity contrel, R7 adjusts the threshold of
the Schmitt trigger circult, The voltage divider, formed by
resistars R4, RS, RE,coil L1, and control R7 is adjusted so
the voltage &t the input of inverter F is just below its furn-on
point. This insures that very small input signals can be
measured with the Counter,



DECADE COUNTERS

The decade courtters change the sequential input puises from
the Schmitt trigger inte a binary-coded 8-4-2-1 output, The
first decade counter consists of four J-K flip-Tiops and two
NAND gates connected in such a way as 10 divide-by-ten as
well as fumish the required 8-4-2-1 output.

Each of the J-X flip-flops have two complementary outputs
Qand Q {nnl-ﬂ} which are always at uppg_sit& levels, When
Qis fogic 1, Qis logic 0; when Q is logic 0, Q is logic 1.

A flip-flop is said to be in its logic 1 staie whenever the Q
output is logic 1. It is in its logic O state whenever the O
output is logic 0.

The Cd {direct clear) input clears or presets the flip-flops to
the logic 1 (negative logic} state regardless of any input
appliad. When a logic O lg-rei is applied to Cd, the Q output
is forced to a logic 1 and Q to a logic O leval.

The logic levels applied to controf inputs 8 and C determine
the output levels of Q and Q only after an adequate clock
{or toggle) pulse is applied te input T, Changes in input level
to § and C alone will not produce a change in output levels.
A clock pulse applied to input T must be a negative-going
puise (logic 0 to logic 1} with a fast fall time, such as the
trailing edge of a square wave. Steady-state logic [evel and
positive-going pulses {logic 1 to iogic 0} will not cause the
flip-flop to change states.

Figure 11 iillustrates the symboel and truth table for a J-K
flip-flop, The tn+1 column shows the state of the flip-flop
coincident with the application of the ciock pulse. The term
Cn represents the cutput state of the flip-flop prior to the
application of a clock pulse; while Qn represents the output

state opposite that which existed prior to the application of
the clock pulse.

in tn+1l
—15 QF— s | ¢ | a
— T { 0 | QN
- 0

e Gl 1 |0
cd ] 0 |

1 1 | QR

Figure 11

Figure 12 shows the symbol and truth table for a two input
NAND gate. A iogic 0 {high) is produced at the output only
when both inputs are logic 1 (low) at the same tima.

QUTPUT
1

' ]: ouUTPUT

Figura 12

== o)
vt o e | |

1
1
0

A NAND gate may also be used as an inverter if one input is
heild at logic 1. See Figure 13. Since the B input is grounded
{lagic 1), the output will always be at an opposite state from
input A. Thus, the output signal is the inverse of the input

signal.
A ! QUTPUT Al g uurl?ur
— ill 0

Figure 13
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Figure 14 iliustrates how four flip-fiops and two NAND
gates are connecied to divideby-ten, their waveform
refationships, and a count sequence chart. Assume all four
flip-flops to be in a reset state. In this condition, the Q
output of each flip-flop will be low or logic T {negative
logic). The binary-coded 8-4-2-1 output is 0000 (decimai 0).

As long as the S and C inputs are held at logic O (high) by
the timing circuit, FF1 cannot change states, This timing
signal, generated in the master oscillator circuit, aflows the
input signal to be counted for a predetermined length of
time. {nput signals are countad and aceumulated for 1 ms in
the kHz position of the Range switch and for 1 s in the Hz
position.

The first negative-going input pulse at time t1 sets FF1 to its
0 state. Output Q is now logic 1 and the 8-4-2-1 output is
0001 (decimal 1}.

The second negative-going input puiss at time t2 sets FF1 to
its 1 state. As the ﬂ_nutput of FF1 goes negative, it sets FF2
to its O state, The Q output of FF2 is now logic 1 and the
8-4-2-1 output is 0010 ([decimal 2). Since the Q ocutput of
FF4 Is coupled to the C input to FF2, FF2 is snabled when
FF4 is in its resst state {(O=logic 1). Only when FF4 is in its
0 state will FF2 be inhibited. The O output of FF1 is also
applied to the T input of FF4. Since FF4 is also inhibited (C
input high) by gate C, FF4 cannot change statss. Only when
the Q outputs from FFZ and FF2 are logic 1 at the same
time wili FF4 be enabled.

The third input pulse at time t3 will set FF1 to its O state,
Both Q outputs from FF1 and FF2 ars now logic 1 and the
8-4-2-1 output is 0011 (decimal 3}, FF2 will not change
states because the O output of FF1 was a positive-going
transistion (logic 1 to logic 0).

The fourth input pulse at time t4 sets FF1 to its O state. The
O output of FF1 sets FF2 to its 0 state. The negative-going
pulse from the Q output of FF2 sets FF3 to its O state, The
Q output of FF3 is now logic 1 and the 8-4-2-1 output is
0100 (decimal 4). Since Q of EF2 is logic 0 and Q of FF3 is
logic 1, the C input to FF4 Is still inhibited by the NOR
gates.

The fifth input puise at tg sets FF1 to its 1 state. The Q
outputs of FF1 and FF3 are logic 1 and the B-4-2-1 output
i5 0101 {(decimal 5).

The sixth input pulse at tg sets FF1 to its T state. The Q
output of FF1 is now logic 0. The Q output of FF1 sets FF2
to its O state. The Q output of FF2 is now logic 1 and the
84-2-1 output is 0110 (decimal 6). Now that the O outputs
of FF2 and FF3 are both logic 1, FF4 is enabled, but will
not change states until the Q output of FF1 produces a
negative-going pulse,

The seventh input pulse at t7 sets FF1 to its O state. The Q
outputs from FF1, FF2, and FF3 are all logic 1 and the
&4-2-1 output is 0111 (decimal 7}.

The eighth input pulse at tg sets FF1 to its 1 stata. The Q
output of FF1 sets FF2 to its 1 state and FF4 to its O state.
The Q output of FF2 sets FF3 10 its 1 state. The Q output
of FF4 is now fogic 1 and the 8-4-2-1 output is 1000
(decimal 8).

The ninth input pulse at tg sets FF1 to its O state. The aQ
output from FF1 and FF4 are both logic 1 and the 84-2-1
output is 1001 (decimal 9}.

The tenth input pulse at t1q sets FF1 to its 1 stats. Since
the C input of FF2 is now inhibited by the Q output of FF4
it cannot change states. The C input to FF4 is also inhibitad
by the NOR gates. This inhibit level prevents satting FF4 to
its 0 state, but does not inhibit setting it to its 1 state
(reset), Thus, the Q output of FF1 sets FF4 to its 1 state.
The Q output of FF4 supplies a carry pulse to the next
decade counter. The Q outputs from all the flip-flops are
now logic 0 and the 8-4-2-1 output is 0000.

Each of the remaining DCW's is contained in an individual
integrated circuit. Operation of these decade counters is
similar 1o that of the input DCU with the exception of the
input trioger signal. Instead of being triggered by a
negative-going signal, these DCU's are triggered by a
positive-going signal. The 84-2-1 output and carry signals
are coupled to the buffer/storage units and the next decads
counter, respactively.

This decade courntter will continue to count the input signal
until a timing signal is applied to the S and C inputs of FF1
to inhibit the courtter. A reset signal is also applied to the Cd
inputs resatting each flip-flop to its 1 state.
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BUFFER/STORAGE UNITS

The buffer/storage units accept and store the binary-coded

8-4-2-1 outputs from the DCU’s. Each time-a transfer pulse

is applied, the bufier /[storage stages accept a new count from

the DCU’s and holds this count urtif the next transfer pulse.

The transfer pulse originates in the clock circuit and after

appropriate  shaping and gating s applied to each
buifer fstorage unit.

Figure 15 Hfllustrates a simplified block diagram of a
buffer/storage unit. Only during the time a transfer signal is
present at the transfer input are the flip-fiops enabled. At
this time the flip-fAops willi accept and store the §-4-2-1
input. The 8-4-2-1 output of the huffer/storage units are
applied o the decoder-drivers.

Q
GATE GATE . GATE | GATE ¢

LNPUT ‘ INPUT l_m?m, INFUT
. ,

zfii 8 | 4 2 H

TRANSFER

Figure 15

DECODER-DRIVERS

A matrix decodes the 8-4-2-1 input into decimal form. This
daecimal information then drives the appropriate cathodes of
the display tubes, The numerals in the display tubes glow
when the cathodes are grounded.

OVERRANGE

invarter transistor Q3, integrated clrcuit 1C26, and driver
transistor Q4 form the overrange circuit. Flip-flops FFA and
FFB of 1C26 are connected as a latching circuit that turng

on the "OVER"™ lamp any time a carry is produced by
decede counter 1C20,

Assume both flip-flops to be reset. The Q output of FFA
places a logic 1 back to the S input of FFA, Since the C
input to FFA is grounded, it is aiso at a logic 1 Javel. With =
logic T at the §and C inputs, FFA will change states when a
negative-going trigger slgnal is applied to the T input.

The 5 and C inputs of FFB, which are coupled to the Q and
Q outputs of FFA, respectively, will follow the logic ievals
present at the Q and Q cutputs of FFA. When FFA s reset
(Q = logic 1}, as is the case when the most significant DCU
does not produce a carry pulse, the S input to FFB is logic 1
and the C input is logic 0. Under these conditions, a toggle
signal applied to the T input wil} cause FFB to change to, or
remain in, its 1 state. Since the Q output of FFB is then
logic O {high), transistor Q4 is turned on; thus, shunting the
Overrange lamp, turning it off,

A positive-going carry signal, produced by the most

significant DCU, is inverted by transistor Q3. The carry

signal is now negative-going and serves as a toggle signal to

FFA, setting it to its O state. Output Q of FFA Is fed back

to the § input holding it at logic 0. A logic 0 at the S input

ahd a logic 1 at the C input inhibits FFA from changing

from its O state when additional toggle signals are applied to .
the T input. FFA is thus latched in its 0 state and can only

be reset by applying a reset pulse to the Cd input,

With FFA In Its O state, the 8 input of FFB is logic O and the
C input is logic 1. These inputs will cause FFB to change to
and remain in fts O state when the next transfer pulse is
applied to the T tnput Output Q of FFB then goes to logic
1 tlow}, turning off transistor Q4. This removes the shunt
from the Overrange lamp, allowing it to turm on.

The next reset pulse will reset FFA to its 1 state. If a carry
signal is again produced by the most significant DCU, FFA
will sat to its 0 state, FFB, however, will not change states
and the Overrange lamp will remain lit. If a carry puise is not
generated, FFA will remain In its 1 state. The 5 input of
FFB will now be logic 1 and the C input will be logic 1. The
next transfer pulse will cause FFB to reset to its 1 state.
Output Q of FFB, which is now logic 0, turns on transistor
04 shunting the Overrange lamp, turning it off,
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CLOCK

Gates A and D of iC2b are connected in 2 cross-coupled
multivibrator  configuration. Basically, a free-running
ascillator, the output frequency is controlled by the crystal,
Resistors R9 and R11 provide the bias for both gates as well
as being part of the oscillator time constants, Trimmer
capacitor C7 iz adjusted so the oscillator frequency is

exactly 1 MHz., The square-wave output drives the following
DCL's,

The Divider chain consists of six cascaded DCU's. Since the

binary-coded 84-2-1 outputs are not used, only the camry
output is shown,

Three output signats, 1 kHz from 1C3, 10 Hz from iC5, and
1 Hz from IC8, are used for timing purposes. A 10 kHz
ocutput from |C2 is coupled to the test point for use during
catibration to adjust the input sensitivity of the Counter,

GATE

The Hz position of the range switch couples a 1 second (1
Hz) signal from the clock and divider chain to inverter B,
Inverter- 8 changes the clock signal into a negative-going
pulse suitable for toggling FFB of IC22. FFB will now
change states at a 1 Hz rate or once every second. The Q
output or gate signal is used o both enable and inhibit input
flip-flop 1C21. During the one second interval when the
input flip-flop is enabled, the input signal is counted, The
oneg second intsrval the input flip-flop is inhibited, the
accumtated count is transferred, stored, displayed, and

reset. Thus, the Hz position of the ranga switch requires two
secaonds 1o complete its cycle,

The kHz position of the range switch couples a 1 millisecond
{1 kHz) signal from the clock and divider chain to inverter
8. FFB of 1C22 will change states at a 1 kHz rate or once
every 1 millisecond. The input signal is counted for 1
millisecond periods in the kHz position of the range switch.

TRANSFER

Figure 16 shows how two invertsrs can be connected to
form a NAND gate. The truth table for this particular
NAND gate, often called the "wired NAND™ gate, is the
same as the NAND gate previously expiained.

Inverters C and D form a NAND gate that produces an
output pulse at the same time flip-flop IC21 is inhibited.
This output pulse is differentiated by capacitor C12 and
resistor R18 before it is applied to inverter A in the Hz
position of the Range switch. The output of this inverter
forms the transfer pulse that ransfers and stores the count,
presant in the DCU's, in the buffer/storage units. The kHz
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position of the range couples a .1s {10 Hz) signal from the
clock and divider chain to inverter A. Thus, in the kH:z
position of the Range switch, the transfer pulse is generated
in the clock divider chain cireuit.

ouTPUT

>0—
>o—

Figure 16

The output of the NAND gate (inverters C and D} is also
applied to the Cd input of FFB of 1C22 for synchronization,

RESET

The NAND gate output is also differentiated by C14 and

R17 and then delayed slightly by R18 and C15 before it
reaches transistor O2. The resat pulse generated by Q2 resets

all the DCU’s after the 8-4-2-1 has been transferred to the
eitfer/storage units and before the input flip-fiop (IC21) Is
gated on by the gata signal.

POWER SUPPLY

The dual-primary transformer T101 can be wired to operats
from either 120 Vac or 240 Vac. Two secondary output

windings furnish the ac voltage for the +3.5volt and the
+170-volt powar supplies,

Diodes D1 and D2 form a full-wave rectifier for tha 3.5-volt
regulator. Transistors Qb and Q6 form a constant current
source to maintain 4 constant current through zener diode
ZD2 over a wide voltage range. The hias of Q7 is haid
constant by Z2D2, Since the bias of Q8 is held constant by
07, the output voltage will rernain constant. An incresse in
the dc voltage into the regulator will cause the emitter
voitages of O8 and Q7F to try to increase. Increasing the
emitter voltage will decrease the forward bias, maintaining
the output voltage at 43.5 volts. Capacitor C16 and C17
provide filtering for the 3.5-volt supply.

Diode D3 forms a half-wave rectifier for the +170-volt
power supply. Capacitor C18 provides filtering for the
+170-volt supply.

Resistor R34 provides current iimiting for zener diode ZD1
which regulates the output at 36 volts. Capacitor C19
provides filtering.
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{Red is top foil, gray is bottom foil}



VIEWED FROM TOP OF CIRCUIT BOARD



REPLACEMENT PARTS PRICE LIST

The following prices apply only on purchases from the
Heath Company where shipment is to a U.5.A. destination.
Add 10% (minimum 25 cents) to the price when ordering
from an authorized Service Center or Heathkit Electronic
Center to cover local sales tax, postage and handiing,
Qutside the U.S.A. parts and service are available from your

PART PRICE DESCRIPTION
No, Each
RESISTORS
1/2-Watt, 5%
1-151 H) 330 Lk
1-157 A0 470 2
1-52 10 630 &
1-81 0 1500 £1
1-150 10 3000 D
1-122 J0 3300 52
1-43 A0 4700 £2
1-81 10 - 6800 £
1-105 .10 10 k§2
1-133 10 16 k&2
1-118 .10 47 kD
1-104 .10 160 k2
1-101 A0 1 M2

Other Resistors-Control

1-8 10 1000 £, 1/2-watt, 10%
resistor

2-219 A0 21.62 £, 1% resistor

3-2-5 .70 10 k2, 5-watt resistor

10-171 40 50O 2 control

CAPAGITORS

Disc

21.24 0 800 pF

21-52 .10 002 uf

2147 J0 01 uF

21-48 A5 06 uF

Mica

20-101 1B 47 pF

20-102 16 100 pF

20-107 A0 680 pF

focal Heathkit source and will reflect additional
fransportation, taxes, duties and rates of exchange.

To order parts, use the Parts Order Form furnished with this
kit. ff Parts Order Form is not available, refer to
Replacement Parts in the Kit Builder Guide.

PART PRICE DESCRIPTION
No. Each

Electrolytic

25-04 75 10 uF

25-128 5 100 uF

26-20 1.05 2000 pF

Other Capacitors

31-36 85 8-50 pF trimmer

21-41 10 14 pF ceramic

TUBE-TRANSISTORS-INTEGRATED CIRCUITS

411-264 7.16 B63595 display tube

417-118 A0 2N3393 transistor

417201 50 X20A829 transistor

417173 Ab NPN transistor

417-240 240 40673 transistor

417-17b 1.45 TA2911 transistor

443-8 2.25 MC724P integrated circuit

443-14 2.50 MC789P {selected) integrated
circuit

443-28 500 Cul 095879 integrated circuit

443-29 5.00 Cul 995979 integrated circuit

443-30 5.00 CulLa98079 integrated circult

443.31 2.50 MC726P (selected) integrated
circuit

443-32 3.70 MC790P {selected} integrated
circuit

DIODES-CRYSTAL-LAMP

58-26 .2b Crystal diode, TN191
{brown-white-brown)

b8-6b 1.00 36 V zener diode, VR-36A

56-69 B5 4.7 V zener diode, 1N750A

87-27 50 Silicon diode, TN2071

404414 9.16 1 MHz crystal

41249 1) Neon lamp
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No, Each
SWITCHES-SOCKETS-ADAPTER-CONNECTORS Other Hardware
253-75 05 3/8" flat washer
60-40 .85 3PDT switch
60-45 20 SPST switch METAL PARTS
432-76 30 AC power socket
434-201 1.10 Tube socket 90-505-1 1.65 Cabinet sheil
432-27 A0 Plug adapter 200-582 1.25 Chassis
432-59 1.65 BNC connector {with hardware) 100-1039 1,15 Front panel
432-144 01 Integrated cireuit (IC) 203-747-1 45 Rear panel
cohnector 203.748 .50 Left panel
203-749 B0 Right panel
LINE CORD-WIRE-CABLE 208-780 1.05 Cabinet trim plate
89-30 1.25 3-wire line cord . 211-51% 1.55 Handle
340-11 RO Thp Bare wire 288-106 20 Flat spring
344.50 05/ft Black wire I66-104 40 Handle detent
344-51 05/t Brown wire 205-141 .10 Toof plate
344.21 OB/t Large red wire
344.572 L0b/ft Small red wire
344-53 05/t Crange wire
344-54 05/t Yellow wire
344-55 Ob/ft Green wire MISCELLANEOUS
344.55 05/t Blue wire
344.57 06/t Violet wire 20-581 15 620 pH coil
344.58 05/ft  Gray wire 54-260 5.00 Power transformer
134-237 2.20 Cable assembly (with connector) 73-34 10 Rubber insulator
| 85-422-1 5.10 Circuit board
HARDWARE 206-778 A0 1/8” x 1" metal strip
211-62 90 Plastic handle-grip
#4 Hardware 214-124 20 Lamyp housing
280-3 05 4-40 x 3/16" screw 260-16 A0 Alligator clip
260-52 .05 4-40 x 1/4" screw 261-29 .05 Plastic foot
252-15 05 4-40 nut 262-13 .05 Pin
254-9 .0b #4 lockwasher 380-331 30 Control {abel
76-158 .10 1 ight shield
#6 Hardware 390-357 30 “Heathkit™ label
250-889 05 6-32 x 3/8" screw 421-33 .30 1/4-ampere, slow-blow fuse
250-434 05 8-32 x 3/8" flat head screw 422-1 .25 Fuseholder
250.535 25 6-32 x 1/4” serew 431-38 .10 3-lug terminal strip
252-3 05 8-32 nut A90-b A0 Nut startar
254-1 05 #6 lockwasher 3316 .15 Soider
258-1 .05 #86 solder lug 2.00 Manual (See frant cover for
255-103 10 6-32 x 5/16" threaded spacer part numbear.}
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IDENTIFICATION CHART

HEATH MAY BE REPAIRED BASE DIAGRAM
COMPONENT |PART NUMBER WITH (BOTTOM VIEW)
V1, V2, V3, 411-264 NAT{ONAL ELECTRONICS V1EW
P NL90SS ) PI#| COMNECTION
OR i NUMERAL 1]
BURROUGHS Fesb |2 | NUMERAL Z
B-5859
> 45°%5 o1& | HUMERAL 4
9, .4 5 | NUMERAL 5
6 | NUMERAL &
10w o3 7* | ANODE
8 | NUMERAL 7
11e a2 ¢ | MUMERAL 8
17aal 10% ANODE
11 | NUMERAL 9
12 | NUMERAL ¢
13 | RT. DEC. PT,
14 | LFT. DEC. PT.
*CONNECTED INTERBALLY
Gz, Q5, Qb 417-201 X29A820 _ BASE
EﬂLLEL‘.TDR
S EMITTER
a]: a17-175 TA2H11 . EMITTER
F COLLECTOR
0 BASE
Q3, Q7 417-118 2?N33G3
H ' BASE
GLLEETﬂR
: EMITTER
BASE
Euuecmn
EMITTER
Q4 417-173 ZN250%
OLLECTOR
BASE
MITTER
EMITTER
BASE
COLLECTOR
EMITTER
BASE
COLLECTOR
Gl £17-240 RCA
D673 RALN
—GATE 2
—-GATE 1
SOURCE
B1, D2, D3 57-27 INZDT2 :):
b4 56-26 IN191 Y, py S
ZDl 56-55 VE-36, 36VOLT, 4mA el e
ZENER
ZD2 5§-59 IN7S0A '
4_TVOLT, fImA .=€D=la
ZENER
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TOR ¥iEW
Yee
14 13 12 11 10 g 8
GATE | GATE
B c
b 125
GATE GATE
- » - L
END
MCT24P QUADRUPLE 2-INPOT
NAND/NOR GATE
J443-8
Ve
14 13 12 11 10 s ] j—
T TT] T INY
A C i} F
. T, T, 1e24
E E
1 2 [ 3 4 5 6 7
GND
MCTEOF (5edacind 15MHZ]
HEX INVEETER
Fla3-14
COUNT
VLG RESET INPUT
14 13 17 11 19 g 3
| ic]
1 102
1C3
104
b )\ Igs
- ics
Ic1?
Ic1y
Lf —1 IC19
1620
! |
2 2, Z, z GND
CULY9%879 DECADE COUNTEER
F443-78
vee =1 L Fp ETx 1y Ep
16 15 bt 14 18 e 12 11 10— 9
I1-FHFUT
FF FF E=-0UTPUT
=7 [P o1
FF FF 1C14
IC]15
1614
1 3 3 q 5 £ ? 3
GATE 35 = _— m
zZ, 4 Z, 2 g Z GN

Cpi995979 BUFFER-STORAGE
ELEMENT
Fi43-29

Page 5
CuL996a7¢ DECORER/D R VER
$443-30
vee '8 la 2y 2y EFyg 2y Zp
L6 15 14 13 17 11 !— 10 9
g7
‘L8
\CY
IC10
i 1011
) DECODER/DRIVER
i z 3 4 _ii § 7 %
vee
i4 13 L2 11 10 ] [ e—
T
i
I'I.* T feel
[-E E
1 2 3 4 5 § 7
GND
MCT2ZEP (Selected 15MH2) single
1-K FLIP-FLOP
§A43-11
194
il 12 17 11 10 g g
_ | | ] 1
i 4 q
P FFA Cd C¢  Fry 2
5 7 C 5 T C IC24
1 ? 3 4 5 6 7
CKD

MCTOBP {Selacted AMHE) DUAL
J-k FLIP-FLOP

¥441-32
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HEATHKIT ST o3 50 (TR e B @
T.P. |l 52 = o
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FREQUENCY COUNTER ot Bl © |
SIEEA: %@ :
*
MODEL 1B-101 SR
NOTES:
1. COMPONENT NUMBERS ARE IN THE FOLLOWING GROUPS:
1-99  PARTS MOUNTED ON THE CiRCUIT BOARD. .
100-199 PARTS MOUNTED ON THE CHASSIS. i. — THIS S5YMBOL INDICATES CHASSIS GROUND.
Z. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE, :
RESISTOR VALUES ARE [N OHMS (k=1000, M<1,000. 000). 8. <> THIS SYMBOL INDICATES A LETTERED C(RCL

CONNECTION,

3. ALL RES!ISTORS ARE 5% UNLESS MARKED OTHERWISE,

3. (O THIS SYMBOL INDICATES A DC VOLTAGE TAK
4. ALL CAPACITOR VALUES LESS THAN 1 ARE IN pF. VALUES OF A HIGH IMPEDANCE INPUT VOLTMETER FROM
] AND ABOVE ARE IN pF UNLESS MARKED OTHERWISE. INDICATED TO CHASSIS GROUND WITH NO 17
TO THE COUNTER.VOLTAGES MAY VARY 20%.
. REFERTO THE CHASSIS PHOTOGRAPHS AND CIRCUIT BOARD X-RAY

VIEWS FOR THE PHYSICAL LOCATION OF PARTS. 10. SKEWITH THE RANGE SWITCH N THE HZ POSITIO

VOLTAGE IS .06 VOLTS. WIiTH THE RANGE Sw
6. ‘{7 THIS SYMBOL INDICATES CIRCUIT BOARD GROUND. KHZ POSITION, THE VOLTAGE IS .2 VOLTS.
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TO THE COUNTER.VOLTAGES MAY VARY 20%. —C?* i "ér“

“WITH THE RANGE SWITCH IN THE HZ POSITION, THE

VOLTAGE i5 .06 VOLTS. WITH THE RANGE SWITCH [N THE
KHZ POSITION, THE VOLTAGE 1S .2 VOLTS.
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