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The IB1 Heathkit Impedance Bridge

SPECIFICATIONS
Circuit: 4 Arm Impedance Bridge
D. C. Measurements: 6 Volt Burgess Batiery No. F4BP
A. C. Measurements: GR 1,000 cycle hummer. Other frequencies can be used

by connection to a bridge.

RANGES
Resistance: One millichm to 10 megohm
Capacitance: One micromicrofarad to 100 microfarad
Inductance: One microhenry to 100 henries
Dissipation Factor: .00l to 1
Storage Factor (Q): 1 to 1,000
Accuracv: 3 of 1% decade resistors are used. The accuracy is

limited more by the interpretation of the scales and
workmanship of assembly. The following is considered
normal:
Resistance + 3%
Capacitance +3%
Inductance * 10%
Dissipation Factor * 20%
Storage Factor * 20%
The accuracy will fall off at the extreme outer limits.
Weight: 9% 1bs.
Dimensions: 7#% high 10 wide 16 long

THE HEATHKIT IMPEDANCE BRIDGE

The Heathkit Impedance Bridge is a self powered 4 arm impedance bridge desigend especially
for use in laboratories, service shops and schools where it is desirable to acquaint students
with the usc of a bridge. By use of switches, a number of basic bridge circuits are obtained.

DC resistance is measured with an internal 6 volt battery. This battery also powersaninternal
1,000 cycle oscillator which provides the 1,000 cycle A.C. source for capacity and inductance
measurements. In addition to the calibrated main resistance various combinations of resistance
and resistance and capacitance may be switched into the arms of the bridge to extendits ranges
and measure the dissipation and storage factors of the unknowns. All results are read directly
on calibrated scales. Capacity and inductance are measured in terms of silver mica condenser
standards which are factory matched and especially chosen for extreme stability.

BAT.
RESISTANCE MEASUREMENT

A Wheatstone bridge of four resistance arms, the
unknown being the fourthis used for resistance.

CRL
IB50  7-1-49
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—— /000 CY.A.C.GEN —
CAPACITY MEASUREMENT

The capacity bridge circuit utilizes a standard
capacitor in series withavariable resistance to
obtain the dissipation factor.
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INDUCTANCE MEASUREMENTS

Both the Maxwell and Hay bridge circuits are used to obtain the Q range of the instrument.

1000 CY.A.C.GEN. — — /000 CYAC.GEN—

LX

<—-‘Q 7

STD. CAPACITOR
STO. CAPAC/TOR

MAXWELL (Low' Q") HAY. (16T ")

CONSTRUCTION

Thoroughly familiarize yourself with the layout, pictorial and photoprints. Read the instructions
completely through once.

Make a good mechanical joint of each connection--metal to metal as solder itself is not a good
conductor and serves only to hold the comnection rigid. Where a wire makes a connection take
the bare wire through thehole and bring it back to the outside wire making a solid connection that
can be pulled without coming loose. Use only good quality ROSIN CORE RADIO TYPE SOLDER,

Other types will corrode and ruin delicate radio parts.

The quality of parts and design of this bridge place it in the laboratory equipment class. Its
construction should not be under taken by anyone not experienced in radio assembly.

The accuracy of the bridge is dependent upon the wiring--hecavy bus bar wire is supplied together
with pictorial diagrams for positioning.

The resistance of the wiring is held to a minimum by the large bus wire. The capacity of the
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wiring is held to a minimum by utilizing an open rigid style of wiring as shown. The wiring as
shown has been found {0 be the best--please follow the pictorials. The pictorials are divided
into two levels. The lower level wires the deck of all two deck switches which is nearest the
panel together with all associated parts. The upper level finishes the wiring by showing the
connections to the second switch decks (i. e. the ones farthest from the panel.) The capacitor
terminal strip has the two standard capacitors already mounted. These capacitors are selected
silver micas which are factory matched into standard capacitors with a tolerance of less than 3
of 1%. The dissipation factor of these capacitors is less than 30 parts in one million making
them ideal as standards. The bracket which holds the capacitor terminal strip is held in place
by the shafts of the Q and DQ potentiometers.

The 1,000 cycle hummer is mounted to its bracket with bolts through rubber grommets. This
suspends the hummer in rubber and reduces the possibllity of the note being transmitied to the
pancl. The hummer bracket is held in place by the shafts of the generator and detector switches.

In mounting the switches and controls, the shaft nuts should be left slightly loose while the pointer
knobisinstalled. The pointer should be aligned with its panel marking by turning the switch. The
knob should then be carefully removed and the switch shaft nut tightened securely.

The shaft of the General Radio main control extends toofar through the panel as received.
Before mounting, loosen the upper collar and slide shaft toward rear +®--retighten collar and
then move rear upper contact 3% on shaft so that it again makes proper contact with resistance
winding.

The selector switch has one set of contacts on each side of each wafer. These contacts are
staggered and care should be used to avoid wrong connections. Reference to the pictorial will

avoid difficulty.

The wiring to the hummer and battery utilizes the flexible wire supplied. Spade lugs are pro-
vided for the battery wires to aid connections to the battery.

The wiring is easily accomplished by following the pictorial.
CALIBRATION

Main CRL Control. This control is adjusted by connecting the 1,000 chm 1% calibrating resistor
to the “R” terminal of the bridge. Setl the selector switch to R, the multiplier switch to 1k chms,
the detector switeh to shunt galvanometer, and the generator switch to DC.

Adjust the main CRL control to bring the galvanometer to null or “0” position, change the detector
switeh te “galv” and again adjust for null. Loosén the CRL knob carefully, checking to see that
null has not been disturbed and tighten the pointer knob with pointer exactly on 1. This completes
the calibration of the main control.

The “D” and “Q” scales will be reasonably accurate by placing the pointer on “(0” at extreme end
of rotation, however, if maximum accuracy is desired these controls may be set with the resis-
tance section of the bridge. To do so, disconnect the three controls from the bridge circuit.
Connect the two used terminals, one control at a time to the “R” terminal of the bridge with

heavy short leads.

Set up the bridge as described under “Main Control Calibration”--set the main control and mul-
tiplier to proper ranges to obtain resistances shown below--adjust the “D” or “Q” pot under
calibration until the bridge is at balance and set the “D” or “Q” dial to the reading shown.

“D” control 800 ohms resistance pointer at 5.

“DR” control 8000 ohms resistance pointer at 5.

“Q" control 32 ohms resistance pointer at 50.

This completes the calibration.
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OPERATION
This unit is capable of six different types of measurements:

Resistance to direct current
Resistance to 1,000 cycle A.C.
Inductance with low Q@
Inductance with high Q
Capacitance with low D
Capacitance with high D

When the D.C. resistance is to be found, proceed as follows:

a. Check the zero setting of the galvanometer.

b. Connect the unknown resistor to “R” terminals.

c¢. Set selector switch to “R”.

d. Set detector switch to “shunted galy.”

e. Set CRL pointer at about 1.

f. Set generator switch to D.C.

g. Turn multiplier switch to range which brings galvanometer nearest to zero and just
to the left of zero.

h. Turn CRL pointer to bring galvanometer to zero.

j. Set detector switch to galvanometer and again bring galvanometer to zero by adjust-
ing CRL pointer.

k. Turn generator switch to external.

1. Multiply “CRL” reading by multiplier setting to find resistance.

When the A.C. resistance at 1,000 cycles is to be found, proceed as follows:

a. Connect the unknown resistor to “R” terminals.

b. Set selector switch to “R.”

c. Set detector swilch to ext. detector.

d. Connect a set of sensitive headphoneg to ext. detector terminals.
€. Set generator switch to 1 Kc.

{f. Set multiplier for minimum signal in headphones.

g. Adjust “CRL"” pointer for “null” in headphones.

h. Turn generator switch to external.

i Mu'tiply “CRL” reading by multiplier setting to find resistance.

To find the inductance of reactors, proceed as follows:

Connect the unknown to “CL" terminals.

Set selector switch to “L-DQ”.

Set detector switch to ext. detector.

Connect a set of sensitive headphones to ext. detector terminals.

Sel generator switch to 1 Ke.

Set multiplier for minimum sighal in headphones.

Adjust “CRL” and “DQ” knobs for a “null” in the headphones. This adjustment should
be made turning the controls simultaneously as the controls interact.

oo TR

A

If the DQ setting tends to go above 10:

h. Set selector switch to L-Q.

j. Adjust “CRL” and “Q” knobs for “null.”

k. Turn generator switch to external-

1. Multiply “CRL” reading by multiplier setting to find inductance, the “Q” being read
directly from the “DQ” or “Q” scale.
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To find the capacity of a condenser, proceed as follows:

. Connect the unknown to “CL” terminals.
. Set selector switch to “C-DQ.”
. Set detector switeh to ext. detector.
. Connect a set of sensitive headphones to ext. detector terminals.
. Set generator swilch to 1 Kc.
Set multiplier for minimum signal in headphones.
. Adjust “CRL” and “DQ" knobs for a “null” in the hcadphones. This adjustment should
be made turning the controls simultancously, as the controls interact.

Rl WV W

I the “DQ” setting tends to go below 1:

h. Set selector swiich to C-D.

j. Adjust “CRL” and “D” knobs for “null.”

k. Turn generator switch to external.

1. Multiply “CRL” reading by multiplier setting to find capacity; the D is found using the
proper dial reading and mulliplier factor as found from the selector switch dial.

For greater indicaling accuracy of DC resistance measurements, external batteries may be used

as follows:
Provided the CRL dial is not turned below 1, the following external battery voltages
in series with additional resistance may be used:

On multipliers not more than in series with
0.1, 1.0, 10, 100 67,V not less than 1500 ohms
1k 135 V not less than 4000 ohms
10k, 100k, 1 Meg 202,V not less than 6500 ochms

IN CASE OF DIFFICULTY

The Engineering Department of the Heath Company 1is ready and willing to assist you. Write
giving all details.

If you wish to send your instrument for service or calibration, attach a tag with your name and
address together with the service desired to the instrument. Pack with at least three inches of
padding all around in a substantial box. Mark “FRAGILE -DELICATE RADIO INSTRUMENT”
and ship prepaid tothe Heath Company. A reasonable service charge will be made for this service.

WARRANTY

The Heath Company limits its warranty on any part supplied with any Heathkit (except tubes,
meters and rectifiers, where the original manufacturer’s guarantee only applies)to the replace-
ment within three (3) months of said part which, when returned with prior permission, postpaid,
was, in the judgment of the Heath Company, defective at the time of sale.

The assembler is urged to follow the instructions exactly as provided. The Heath Company as-
sumes no responsibility for the opcration of the completed instrument, nor liability for any
damages or injuries sustained in the assembly or operation of the device.

HEATH COMPANY
Benton Harbor, Michigan



’1

;@o.u / R

;7 Swi

MULT/ﬁUé‘:‘?

TCH

Bt/ TN o mc 5’5&;5&;(‘,‘701?
’ i FTCH
i /J l /) 188
MM
. — aa'..'.':..f O, S
AR
—‘N|M_ J“l .“ '\MI‘IV“‘ N vu‘v‘v‘" .l"w_ “ YL
9 90 90 9K 90K oK 900 L 2HEEE
g ; I8 imze (8w jAm IS (825 /838 % ___________________________
Teg jBzy MICROLYONE l
HUMMER
r—_l‘:' 7323 |
[
|
> oy ) '
_______________ O- J
tomee coM. AT.
LOVEL
~ F-'Q'lf).h’f'
1
1 “y
1 vy
1:1’.75 1G5 15 J %Jx‘s{‘ !
Fic e 0 : SELECTOR
% ) TR :tzc-% oR —}% CRL SWITCH oc EXT. 1 xc.
IBtEe
I
T B
L} [ L‘ au _____L.___—————v'
W GENERATOR
= g \Wirg ¥ SWhTCH
: F&r7
T T aTh L\ ™
( L il
+ 1 -
EYOLTS
D 53 T RS>
C-L =y EXT. EXT.
DET. Géﬁf.

Heocth kit IMPEDANCE BRIDGE

MODEL

IB~1

% HEATH COMPANY

BENTON HARBOR, MICHIGAN




o

L8427

7O EATIERY

h LEVEL

0N e 28

TO UPPER
LEVEL =T

i )
r
‘oL’ —
F@,)J @) 1B 37
a {

MICRD NAMMETER

oA, Ak’il” I B 4

/;7

= |R;
(] @
0109 — i) 3.8

| (]
oy e
1 ] ) 3 n¥
! v gz |
- ' _ g,
CENERATOR e 5
' &0
(s
D

DETECTOR
SHrTEH
']
m pamn
S
5 O

7O UPPER

Y & o @

AP

324
{65 n

\\\_-—- °

o (T
|

I8 ?95-

FICTOR/IAL LDIAGRAM
LOWER LEVEL STEFP I

Henti e+,
IMPEDANCE BRIDGE

AMopEL T6-1

Clee wEATH COMPANY
EENTON HARLBOR, MICH.

iglo
PANLEL




70 SATTERY
& FoTs

=S

SELECTO
SWITCH reys U PPER
E % LEVEL RELAK
RUBBER 7 O Em Y E 1)
OROMAMET s O )< - LOWER LEVEL J
SPRAR & a s
N LOWER LhviL
i%f—,:ﬂsc;‘?! A -{bﬂ FRECHNT o o o e
WAL :ff.‘fu‘ﬁ'fvfﬁ'ﬁ'
SBENCKNE T
G2
¢ CONSTRUCTION DETAILS
\__ i
@ v
T, % | PICTORIAL DIAGRAM
(%f;: o / UPPER LEVEL +STEP 2
O \ Heathkit
-z J IMPEDANCE BRIDGE
o2 3 = AIODEL IS I
- K b
. , -
?'*\ —/ ! %a HEATH COMPANY
BINOING FosT (@) L BENTON HARBOR | MICH.
ASSEMELY ., .. 'QC, h
Y ;
7 BATTFERY MOUNTING |




