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ey USEFUL INFORMATION FOR KIT BUILDERS Soommsmmmssss
Resistors arc identified by a color code used in several bands around the resistors. There are two .
gencral types of tesistors. One, the uninsulated type, has the connecting wires bound around the ends. i
The other, the insulated type, has the wire connected internally and coming out the ends. The resist- I‘T-EEE_D"—‘ A
ance code uses three bands or colors, while a fourth, usually silver or gold, indicates the tolerance. The

¢olors arc arranged so that the first two indicate the first two figures of the resistance, while mmg:’m l/ I
the third indicates the number of digits (zeros or multiplier) vrhich follow the first two figures n
On uninsuiated resistors, the body is the first figure, the end color the second figure, and the

dot the number of digits. On insulated resistors, the band nearest the end is the first Agure, 3 — w
the next band is the second figurc and the third band the number of digits. 9
resistors in volts, Example — A plate loading resistor for a tube drawing 10 milli- I

amperes (.01 Amperes) has a voltage on one side of 200 volts and on the other side

200 voles, giving a drop of 100 volts. Therefore 100 volts % .01A. — 1 Watt. WATTAGE SIZES
A higher wattage resister can always be substituted for smaller size,

WATTAGE. Resistors arc rated as to wattage (vower dissipation) accerding to size.
The chart shows approximate sizes which vary with manufacturers.” To determine wat- A
tage size necessary multiply current through resistor in amperes by voltage drop across
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Some Popular Sizes of Resistors
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Condenser Code

Condenscrs use the same code as resistors and are read in micromicrofarads.

If there is one row of dots, they are read in direction of arrow or if manufacturer's name appears in the same direction as
name. If twe rows of dots appear, it can cither be of two different codes: The RMA or the AWS (American War Standard).
In the RMA, the top row of dots are the first three figures (carried to three figures), the bottom row are left to right the voltage
rating, tolerance, and decimal multiplier.

In the AWS code, the top row of dots are the first three figures while the bottem row are, left to right, characteristic,
lolerance, and decimal multiplier.
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250 MMF = 00025 MF 1260 MMF =.0012 SMFE BLACK  chommE = 000
Some Commonly Used Sizes of Condensers
MMF. MF. FIRST DOT SECOND DOT THIRD DOT
10 00061 Brown Black Black
53 00005 Green RBlack Black
100 0001 Brown Black RBrown
! 250 00025 Red Green Brown
500 0005 Green RBlack Brown
1000 001 . Brown Black Red
3000 003 Orange RBlack Red

10,000 .01 Brown Black Orange



Assembly and Operation of Heathkit
Impedance Bridge
Model IB-1

DC Balance Conneet Unknown Conden-

Connect Unknown
sers and Inductors here

Resistor Here Indicator
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Set to Range of Capaci-
tance, Induclance or
Resistance desired and
use Multiplier in read-
ing CRL Dial.

Set for Function of
Bridge and Rangeof Q
or Dissipation Factor
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Read Storage Factor
of Capacitors here...
Connect External Gener-

ator or Voliage here.

Read “Q” of

Inductors here CRI, Dial Resistance

Capacitancc and Induc-
tance.

Use External Detector
for AC Measurements
herc.
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The IB1 Heathkit Impedance Bridge

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

by connection to a bridge.

RANGES
Resistance: One milliohm to 10 megohm
Capacitance: One micromicrofarad to 100 microfarad
Inductance: One microhenry to 100 henries
Dissipation Factor: .001 to 1
Storage Factor (Q): 1 to 1,000
Accuracy: 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: 91 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 use 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 powersan internal
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 combinationsof 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.

— /000 CY.A.C. GEN — — /000 CYACGEN—
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«’——%Q”
STD. CAPACITOR
S57T0 CAPACITOR
MAXWELL (L ow“q’) HAY. (HIGH Q")
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 comnnection rigid. Where a wire makes a connection take
the bare wire through the hole 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--heavy bus bax 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 to 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 transmitted to the
pancl. The hummer bracket is held in place by the shafts of the generator and detector switches.

In mounting the swilches 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 +* 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 controlisadjusted by connecting the 1,000 ochm 1% calibrating resistor
to the “R” terminal of the bridge. Sel the selector switch to R, the multiplier switch to 1k chms,
the detector switch to shunt galvanomcter, and the generator switch to DC.

Adjust the main CRL control to bring the galvanometer to null or “0” position, change the detector
switch tc “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 exactlyon 1. This completes
the calibration of the main control.

The “D” and “Q” scales will be reasonably accurate by placing the pointer on “(” 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 so0, 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 ohins resistance pointer at 5.

“D@R” control 8000 ohms resistance pointer at 5.

“Q” control 32 ohms resistance pointer at 50.

This completes the calibration.
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