<~/ (-1 €10— cro /1 IV- Cor

- EO 20-85BA-3

ROYAL CANADIAN AIR FORCE

REPAIR AND OVERHAUL
INSTRUCTIONS

FUEL GAUGE SYSTEMS

(LIQUIDOMETER|

ﬂ
/
LATEST REVISED PAGES SUPERSEDE

REV\S\ON THE SAME PAGES OF PREVIOUS DATE

NOTICE Insert re6|sed pages into basic publication.
estroy superseded pages.

ISSUED ON AUTHORITY OF THE CHIEF OF THE AIR STAFF

Rl AUG 54

evised 12 Mar 63




DATE

17 Oct 55
17 Oct 55
21 Jun 56

12 Mar 63

EO 20-85BA-3

LIST OF RCAF REVISIONS

PAGE NO DATE PAGE NO
64
120
78

96



C-01-100-100/AG-004

X+ XX - XXX - XXX/ XX - XXX

&
O
K

RECORD OF CHANGES/REGISTRE DES MODIFICATIFS

ldenuhcanon of Ch Dam
lsenuficanon ce Mod Emsreg
Ch. No. ' Date Oaw Sgnature
N°® oe Mod. Dase envegisvee

viifvii

Figure 2-3
Figure 2-3

Record of Changes. Bilingual P4
Regstre des modificatits, format bilingue P4



T,



C-01-100-100/AG-004

RECORD OF CHANGES/REGISTRE DES MODIF

0.

XXX - XXX - XXX/ XX - XXX

Igenuhcanon of Ch

Dae
lsenuficadon oe Mod Ermsrag
Ch. No. Dase Daw . Sgnature
N°® ce Mod. Daie enragisyee
fnsic SU R\ | ==
_@_cm\%?m\ > 0312

vitivini

Figure 2-3
Figure 2-3

Record of Changes. Bilingual P4
Regrstre des modificauts, format bilingue P4

2.7



(O



EO 20-85BA-3

TABLE OF CONTENTS

RESCI’NDED

I INTRODUCTION

1. General ..

2. Detailed

III OPERATION

1. Principles of Operation

Table of Contents

Page

IV  DISASSEMBLY, INSPECTION, REPAIR AND REASSEMBLY ...

1. Overhaul Tools Required

. Indicators (Liquidometer)

Mechanisms

. Indicators (Weston)

. Dial Change Indicators .

Tank Units

PN . Selector Switch

. Voltage Compensator

VO @ N AWM A WN

. Stroke Adjustment Unit

V TEST PROCEDURE

1. General

2. Indicators

3. Dial Change Indicators

155
155

. 155

161




EO 20-85BA-3

80 FUEL l2° e s
1607 _.__,

TANK
nalY

Figure 2—EA-100 Indicator

Figure 4—EA-108 Indicator

Figure 5—EA-148 Indicator Figure 6—EA-148W Indicator
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Figure 7—EA-36 Indicator

L
. CAP.
40 606GAL. n,
‘ v 80
e REAR TANKS 7
/ 60 “FUEL 100"~
> CAP.133 US.6ALS ,
40
I20-
Figure 10—EA-104 Indicator
@\\ ] Note

EA-104A Indicator similar to EA-104 except
a lxght has been added to upper R. H. corner
as in Figure 8.

Figure 9—EA-101 Indicator



Figure 12—EA-111 Indicator
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Figure 11—EA-109 Indicator

Figure 13—EA-124 Indicator
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Figure 14—EA-134 Indicator
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Figure 16—EA-143A Indicator
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Figure 15—EA-140 Indicator

Figure 17—EA-150 Indicator
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Figure 18—EA-48 Dial Change Indicator
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Figure 19—EA-47W Dial Change Indicator
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Figure 20—EA-48AW Dial Change Indicator
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Figure 21—EA-15 Tank Unit (Bottom Mount)

BN

Figure 22—EA-16 Tank Unit (Side Mount)
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Figure 24—EA-17 Tank Unit (Direct Lift)

Note

This Tank Unit is typical of all EA-15 and
EA-65 Tank Units except for float which will
vary.
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Figure 26—EA-65AWC Tank Unit (Side Mount)
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Figure 27—AC-134A5-4 Stroke
Adjustment Panel
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Figure 28—EA-29-141
Selector Switch
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Figure 29—EA
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SECTION |
INTRODUCTION

1. This handbook is issued as the basic instruction for
the equipment involved.

2. The Electrically Operated Fuel Level Gages covered
in this Handbook provide the pilot with visual indi-
cation of the exact quantity of fuel and oil available
at all times.

3. This Handbook contains Installation, Operation, and
Overhaul Instructions for the newer types of Electric-
ally operated Fuel Level Gages, shown in Table I. These
gages are manufactured by the Liquidometer Corpora-
tion, Long Island City, New York.

4. For the purpose of easily identifying the various
units comprising a complete gage system, a wiring dia-
gram is made to suit each different model airplane.
This diagram is allotted a number which identifies
the entire gage system. This number consists of the
model number of the airplane where such is furnished
by the airplane builder, preceded by “E”. Where model
number is not furnished by airplane builder, the Liquid-
ometer Corporation provides a suitable identification

ESriogy

number to follow the symbol “E”. Each unit is marked
on the diagram with a unit number, which number
also appears on the name plate attached to each unit.

a. The unit number for indicators shown in this
Handbook will start with the designation EA-35, EA-
100, etc., and be followed by a number allotted by the
Liquidometer Corporation to suitably identify the in-
dicator with respect to dial graduations, numerals, nom-
enclature, etc.

b. Drawings for dial change indicator and selector
switch combination units are supplied with unit num-
bers allotted in accordance with the specific number
of dials and selector switch positions required, such
as EA-47, EA-48, etc. Additional numbers are added
in each case for the purpose of identification with re-
spect to dial graduations, numerals, etc.

¢. Tank Units are supplied with unit numbers start-
ing with EA-15, EA-15A, EA-15B, EA-1612A, etc,,
followed by the customer’s tank drawing number, if
available, otherwise a number supplied by the Liquid-
ometer Corporation.

SECTION I
DESCRIPTION

1. GENERAL.

a. The Liquidometer electric tank gage for aircraft
complies with Specification No. MIL-G-5672.

b. Liquidometer Electric Type Aircraft Tank Gages
are used to indicate the quantity of fuel, oil, alcohol, and
other liquids contained in tanks.

¢. INDICATORS.

(1) LIQUIDOMETER. — Various Ratiometer type
indicators are available. For instance, there are single,
double and multiple scale indicators. Tank gauging re-
quirements vary with respect to the type of indicators;
i.e., some indicators are furnished with a single pointer
arranged to move over the face of either a 65-degree,
120-degree, or 300-degree calibrated scale, while other
indicators are furnished with a number of calibrated
scales, (with a pointer for each scale) mounted in a
single indicator housing, each one independently con-
nected to a particular tank. Each electric mechanism in
the indicator is independently shielded so that all the
mechanisms within the close confines of the indicator case
function independently without electrical interference
between them. A sectional view of each type indicator
is not provided, since the general construction of each
type is satisfactorily illustrated by Figure 31.

(2) WESTON.—-The indicators and mechanism as-
semblies described herein ‘are of the ratiometer type and
are supplied as component parts of Liquidometer Fuel
Level Gauges. The indicators, part numbers 110026,
111645, and 113665, are self-contained units calibrated
in terms of fuel quantities and are connected to the tank
units by electrical cables. Mechanisms, part numbers
100442 and 111482, are assembled in Dial Change In-
dicators which permit indication of fuel levels in sev-
eral tanks with a single indicator. A sectional view of
each type indicator covered by these instructions is not
provided, since the general construction of each type
is satisfactorily illustrated by Figure 32.

TABLE 2
WESTON—LIQUIDOMETER INDICATORS
WESTON Liquidometer
Model Type Part No. Part Number
9969 4 100442 EA-47008
9969 6 111482 EA-47008
727 6 110026 EA-35
727 54 111645 EA-343
728 11 113665 EA-36
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RESC’INDED

d. TANK UNITS.

(1) A tank transmitter unit is installed on each
tank. (Tank Units vary depending on the shape of
the tank, internal obstructions, etc. They may be in-
stalled on top, side, bottom, or any other position on
tank that will provide the most practicable installation
arrangement.) Each tank unit contains a resistance strip
and a movable contact arm, the position of which is
varied by the motion of a float in the tank. This
position is transmitted electrically to an indicator grad-
uated in gallons or other form of measurement. Fuel
leakage from the tank is prevented by a metal bellows
at the point where the float movement is carried
through to the resistance strip unit.

(2) The tank units are made in two forms; namely,
a leverage type float unit and a direct lift float type.
In both types, a direct mechanical linkage (no gears are
used) is employed to carry the movement of the float
directly to the electrical portion of the unit. This direct
linkage movement is obtained by using a rocking motion
of a metal bellows. This metal bellows acts as a seal
between the fuel tank contents and the electrical parts
of the unit. The bearings are slotted to wipe away
any deposit left in them due to contact with the fuel
or fuel vapors.

(3) The float arm is rigidly constructed and of
definite length and form. The movement between the
float arm and the electric transmitting element is by
simple direct linkage. Where pivoted floats are used
they are properly counterweighted to insure a horizon-
tal position when freely suspended.

(4) All tank units are so constructed that the
pointer travel over the face of the calibrated scale can
be easily adjusted to indicate “EMPTY” and “FULL”
when the float touches bottom and top of tank, without
removing tank unit. This adjustment is made part of the
tank unit so that a true indication at “EMPTY” and
“FULL” can be made to overcome discrepancies in
tank dimensions.

(5) On planes requiring a low liquid level warn-
ing signal, a small sealed switch is secured to the same
molded part that supports the resistance strip in the
tank unit housing. A simple adjustable metal arm
operates the switch which in turn operates a warning
light. A sectional view of each type tank unit is not
provided, since the general construction of each type
is satisfactorily illustrated in Figure 33.

e. SELECTOR SWITCH.—The Selector Switch is
used where there is not sufficient space on the instru-
ment panel for more than one indicator and where a
single indicator containing two or more mechanisms is
not desirable because of the short scale.

f- VOLTAGE COMPENSATOR.—Maintains an out-
put voltage substantially constant, by means of a bridge
circuit in which two lamps are connected to unbalance
the bridge in direct proportion to the change in line
voltage. The voltage compensator is necessary with
EA-31 indicators only.

EO 20-85BA-3

Section I
Paragraphs 1-2

g STROKE ADJUSTMENT UNIT.—Contains ad-
justable resistor assemblies, which are used to set the
resistance betweer R + and C at the empty position
and between R — und C at the full position. Used with
EA-124-9 Indicator.

2. DETAILED.
a. SINGLE POINTER INDICATORS.

(1) Figure 35 shows the electrical arrangement
of a single scale 90-degree type or 120-degree type
Indicator and Tank Unit. The contact shoe in the
tank unit is caused to move over the resistance strip
through a lever attached to a bellows seal by the move-
ment of a float in the tank. The Indicator consists of
a pointer attached to a magnetic iron rotor mounted
in association with two electro-magnets. These magnets
are connected to the tank unit by wiring and the
system is grounded. The current distribution is varied
at the tank unit through the movement of contact shoe
over resistance strip and the current thus distributed ex-
cites the two electro-magnets which in turn move the
magnetic iron rotor to which the pointer is attached.
A magnetic force serves to bring the pointer off the
empty end of the scale when the current is of. The
voltage limiting resistor protects the system from over-
load should any of the tank unit leads be short cir-
cuited.

Figure 35—Schematic Wiring Diagram of Indicator
and Tank Unit
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Paragraph 2

(2) It will be noted that the leads R — and R -
contact the resistance strip at each end through an ad-
justable shoe. This adjustment varies the effective re-
sistance value of the strip and affords = convenient
means for adjusting the pointer position at either end
of the dial scale in conformity with the position of
the float at the top and bottom of the tank.

(3) The single 300-degree scale Indicator shown
in Figure 35 has a ratio type mechanism having a
magnetic rotor moving in a field produced by stationary
coils. The rotor carries the pointer. The variable re-
sistance in the tank controls the current flowing through
the stationary coils. These coils in turn produce a mag-
netic field which controls the rotor.

INDICATOR

Figure 36—Schematic Wiring Diagram of a 300-
Degree Scale Indicator and Tank Unit

b. DUAL-POINTER INDICATORS.—The double
120-degree scale Indicator has two ratio-type mechan-
isms, each having a magnetic rotor moving in a field
produced by stationary coils. The rotor carries the
pointer. The variable resistance in the tank controls
the current flowing through the stationary coils. These
coils in turn produce a magnetic field, which controls
the rotor.

¢. CROSS - POINTER INDICATOR.—The Cross-
Pointer Indicator is similar to the Double-Pointer ex-
cept that it has a cross-pointer scale arrangement as the
name signifies.

6
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Note

The Weston Electrical Instrument Co. makes
the following indicators for the Liquidometer
Corp. These indicators are therefor described
in the following text by the use of Weston
Part Numbers. Wherever part numbers are in-
dicated throughout the text, refer to Table 2
when the Weston Model and Type or Liquid-
ometer Number is desired.

d. PART NUMBERS 110026, 111645, and 113665.
(See Figure 32.)

(1) The ratiometer indicators above are similar
in construction and electrical circuit. Part numbers
110026 and 111645 have a 2.5-inch diameter face and
part number 113665 has a 3.25-inch diameter face. Other
differences are described below.

(2) CASE.

(a) PART NUMBER 110026 and 113665.—
The case (6) of part number 110026 and 113665 is a
cylindrical bakelite fabrication completely covering the
sides of the instrument. The case front is fitted with a
scale glass and a movement masking plate which obscures
undesirable portions of the mechanism from view. The
four corners of the case contain inserts and elastic stop
nuts for mounting the indicator to a panel. A special
sulfidefree rubber gasket between the bakelite case and
base prevents water from entering the mechanism.

(6) PART NUMBER 111645.—The integral case
and shield of this instrument consists of an armco iron
case (6) assembled to a moulded bakelite front by means
of eight self-tapping screws. The iron case provides a
means of magnetically shielding the instrument in order
to minimize the effect of the indicator on the ship’s
compass. A flat gasket between the case and front and a
rubber gasket between the case and base prevents the
entrance of water into the mechanism.

(3) BASE.—The base (7) is a moulded bakelite
fabrication of which the receptacle contact pins are an
integral part. The base is the principal structure upon
which are mounted the mechanism assembly, the case,
and the shield.

(4) SHIELD.—AIlI three indicators described herein
are magnetically shielded to prevent the stray fields of
the instrument from effecting the readings of the pilot’s
compass. Essentially the shield consists of an iron can
which covers the sides and rear of the instrument. The
shield of part number 110026 slips over the bakelite case
and is secured thereto by six screws through the side of
the shield. The case and shield are fastened to the base
by four screws. Except for the larger diameter the shield
of part number 113665 is similar to that of part number
110026. The shield of part number 111645 forms the
case, the bakelite inner case being omitted, and is slipped
over the mechanism from the front to be secured to the
base by four screws.

(5) SCALE.—The scale plate (4) is made of armco
iron and, besides providing a foundation for the scale
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numerals and captions, provides additional magnetic
shielding. The face of the scale of part number 110026
and 111645 is divided into 10 divisions, each division
representing 1/10 of a tank of fuel. The caption on the
scale is “TENTHS FUEL.” The scale plate of part num-
ber 113665 is furnished with a blank dull black finish.
The scale plate is securely mounted to the mechanism by
two screws.

(6) MAGNETIC SYSTEM.—An alnico magnet
(2) having a high coercive force provides the necessary
flux density to the pole pieces (4), located at the ends
of the magnet horns. The center of the cylindrical core
(3) is bored out to accommodate the center leg of the
moving coil. The position of the core is adjustable so
that it may be located eccentrically with respect to the
center line of the pole piece bore. This feature is essen-
tial to the electrical adjustment of the mechanism. Mech-
anism, part number 111482, is equipped with a magnetic
scale corrector (8) assembled on the face of the pole
piece and a truncated type core. These design features
provide greater ease of adjustment and calibration of the
indicator. The mechanism of part number 111645 is the
only one furnished with a magnetic scale corrector.

(7) MOVING ELEMENT (9). PART NUMBER
110026 and 113665.

(2) MOVING COIL.—The moving coil assembly
consists of two coils, each wound with approximately
205 turns of 0.00225-inch diameter enameled copper
wire, cemented together and surmounted by two pivot
bases which provide a means of assembling the springs,
pointer, pivots, etc., to the moving coil assembly.

(6) SPRINGS.—The position assumed by the
pointer during operation should be the resultant of the
forces of the two moving coil windings and no control
spring, as is necessary in conventional electrical instru-
ments, should be present. However, it is necessary to
conduct current from the bridges to the coils so actual
springs must be used. Futhermore, in the event of bat-
tery power failure, it is desirable that the pointer move
off-scale rather than assume a random on-scale position.
For these reasons, the springs have a definite restoring
torque. The outer top and outer bottom springs each
have a torque of 2.5 milligram centimeters per 100 de-
gree deflection and the inner top and inner bottom
springs each have a torque of 0.6 milligrams centimeters
per 100 degree deflection. The tails of the springs pur-
posely extend beyond the abutment to which the spring
is soldered to provide a means of holding the spring
during soldering operations, after which the spring tails
may be trimmed. Bushings on the pivot bases insulate the
springs from each other and a spring guard prevents
entanglement of the springs if the instrument is severely
jarred.

(¢) POINTER.—A lance type pointer is secured
to the top pivot base of the moving coil. The tubular
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portion of the pointer is painted with white enamel
while the top surface of the lance tip is coated with
fluorescent material,

The moving element
is mechanically balanced about its center of rotation by
adjustable balance weights which are threaded on the
balance cross, an integral part of the pointer.

(d) PIVOTS.—The moving element is pivoted
in the jeweled bearings of the top and bottom bridge by
highly polished cylindrical steel pivots, having a 0.015-
inch diameter shank and a radius of 0.003-inch at the tip.
The pivots are force-fitted into the pivot bases.

(¢) PART NUMBER 111645.—The moving ele-
ment is the same as that for part number 111482, in that
it has three control springs (two top and one bottom).
The moving coil leads, which were separately brought
out to the inner top and outer bottom springs are con-
nected together within the moving coil and this common
lead is connected to the bottom spring. The outer top and
bottom springs each have a torque of 2.5 while the inner
top spring has a torque of 1.2.

(8) RESISTANCE SPOOLS.—The resistance spools
(5) mounted on the movement plate are wire wound re-
sistors which form part of the electrical network which
permits the application of the ratio type mechanism to
fuel level measurements. The adjustment of the various
resistance spools is explained in section IV, paragraph
4.d.(7).

(9) CONNECTORS.—Connection is made to the
indicators in the manner listed below.

(a) Part number 110026—three pin Weston
standard receptacle.

(b) Part number 111645—four pin AN receptacle
AND10066-14s-2P.

(¢) Part number 113665—three pin AN receptacle
AND10066-14s-1P.

d. DIAL CHANGE INDICATOR.

(1) This type indicator has the following designa-
tions:

EA-41 5 dials 7 tanks
EA-46 3 dials 3 tanks
EA-47 6 dials 6 tanks
EA-48 4 dials 4 tanks
EA-49 5 dials 5 tanks
EA-55 6 dials 6 tanks

When a warning light is used, a “W” follows the
above designations. When indirect lighting is used,
the designation is followed by the letter “A”. If both
indirect light and warning light are used, the numeral
is followed by the letters "AW”,

(2) This unit is ideally adaptable for airplanes
where there are a number of tanks of different ca-
pacity. In this unit a separate dial is provided for
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each tank. The Selector Switch and Indicator elements
are so combined that when the Selector Switch Knob
is turned to a certain tank position, the dial calibrated
for that tank automatically comes into view.

(3) Figure 37 shows the mechanical arrangement
of the Dial Change Indicator and Selector Switch Com-
bination Unit. It will be noted that the knob is con-
nected to a shaft which extends through the Selector
Switch. Attached to the shaft is a worm gear which in
turn is attached to a shaft that supports a spur gear that

BACK PLATE R

SELECTOR
SWITCH
ASSEMBLY

ASSEMBLY

EO 20-85BA-3

meshes with a larger spur géar. Attached to this large
spur gear is a sprocket which engages pins that are at-
tached to a cam This cam is attached to a dial drum
which is free to rotate on a bearing. This cam rides on
a rotor. Consequently, it will be seen that when the
knob is turned, the contacts in the Selector Switch are
shifted and at the same time the gear connection to the
shaft causes the cam to turn and push the dial drum
away from the rotor and simultaneously dial drum turns
to a new index position.

CASE

SELECTOR
PLATE

ARM RATIOMETER
ASSEMBLY ASSEMBLY

SHAFT

KNOB

Figure 37—Cutaway View of Dial Change Indicator
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The Dial Change Indicator has a ratiometer

that is a Weston Part. This part is described
as follows:

(4) Part Number 100442 and 111482. (See Table
2 for Weston Model No. and Liquidometer Part
No.)

(a) Ratiometer mechanisms, part numbers 100442
and 111482 are identical in construction except in de-
tails of the moving element.
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the shield cover permits the pointer to operate through-
out the necessary arc of the scale. The mechanism, shield
and cover are designed to permit the passage of the
range-changing shaft through the assembly when the
mechanism is installed.

(c) BASE. (See Figure 32.)—The mechanism
proper is supported by a bakelite base (7) in which a
V4-inch hole for the range-changing shaft and the three
smaller holes for the external leads are provided.

(d) MAGNETIC SYSTEM.—An alnico magnet

Figure 38—Ratiometer Weston Models 9969 Types 4 and 6

Note
Part Number 100442 which has four control
springs is discontinued and is replaced as a unit
by part number 111482, Part number 100442
appears in this data because there are some
units still in service and, therefore, must be in-
cluded. Differences therein are described below.

(b) SHIELD. (See Figure 38.)—A cylindrical
iron shield and two brackets for mounting the complete
mechanism in the dial change indicator are secured to
the bakelite base of the mechanism by four screws. A
shield cover held to the shield barrel by two screws com-
pletes the encasement of the mechanism. An opening in

(2) having a high coercive force provides the necessary
flux density to the pole pieces (4), located at the ends
of the magnet horns. The center of the cylindrical core
(3) is bored out to accommodate the center leg of the
moving coil. The position of the core is adjustable so
that it may be located eccentrically with respect to the
center line of the pole piece bore. This feature is essen-
tial to the electrical adjustment of the mechanism.
Mechanism, part number 111482, is equipped with a
magnetic scale corrector (8) assembbled on the face of
the pole piece and truncated type core. These design
features provide greater ease of adjustment and calibra-
tion of the indicator.
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(e) MOVING ELEMENT, PART NUMBER
100442.

I. MOVING COIL.—The moving coil assem-
bly consists of two coils, each wound with approxi-
mately 205 turns of 0.00225-inch diameter enameled
copper wire, cemented together and surmounted by two
pivot bases which provide a means of assembling the
springs, pointer, pivots, etc., to the moving coil assembly.

2. SPRINGS.—The position assumed by the
pointer during operation should be the resultant of the
forces of the two moving coil windings and no control
spring, as is necessary in conventional electrical instru-
ments, should be present. However, it is necessary to
conduct current from the bridges to the coils so actual
springs must be used. Furthermore, in the event of bat-
tery power failure, it is desirable that the pointer move
off-scale rather than assume a random on-scale posi-
tion. For these reasons, the springs have a definite re-
storing torque. The outer top and outer bottom springs
each have a torque of 2.5 milligram centimeters per
100 degree deflection and the inner top and inner bot-
tom springs each have a torque of 0.6 milligram centi-
meters per 100 degree deflection. The tails of the springs
purposely extend beyond the abutment to which the
spring is soldered to provide a means of holding the
spring during soldering operations, after which the
spring tails may be trimmed. Bushings on the pivot
bases insulate the springs from each other and a spring
guard prevents entanglement of the springs if the in-
strument is severely jarred.

3. POINTER.—A lance type pointer is secured
to the top pivot base of the moving coil. The tubular
portion of the pointer is painted with white enamel
while the top surface of the lance tip is coated with
fluorescent material.

The moving element
is mechanically balanced about its center of rotation by
adjustable balance weights which are threaded on the
balance cross, an integral part of the pointer.

4. PIVOTS.—The moving element is pivoted

in the jeweled bearings of the top and bottom bridge

by highly polished cylindrical steel pivots, having a
0.015-inch diameter shank and a radivs of 0.003-inch
at the tip. The pivots are force-fitted into the pivot
bases.

(f) MOVING ELEMENT PART NUMBER
111482.

1. The moving element (9) of the part num-
ber 111482 is identical with that of part number 100442
except that it has but three control springs (two top
and one bottom) while the moving element of part
number 100442 has four control springs (two top and
two bottom). The moving coil leads, which were
separately brought out to the inner top and outer bot-
tom springs are connected together within the moving
coil and this common lead is connected to the bottom
spring. The outer top and bottom springs each have a
torque of 2.5 while the inner top spring has a torque
of 1.2,

10

EO 20-85BA-3

(g) RESISTANCE SPOOLS. — The resistance
spools (5) mounted on the movement plate are wire
wound resistors which form part of the electrical net-
work which permits the application of the ratio type
mechanism to fuel level measurements. The adjustment
of the various resistance spools is explained in section
IV, paragraph 4.4.(7).

(h) CONNECTORS.—Connection is made to
the mechanisms by means of three flexible leads, one
red, one yellow and one black.

e. TANK UNITS.

(1) All Tank Units of the leverage type bear the
prefix EA-15, EA-16, EA-18, EA-65 or EA-85. The EA-16
unit has an overhanging housing using box-connector
fittings while the others have circular housings, using
plug-in connectors except the EA-18 which has a spe-
cial cable, using terminal lugs. The EA-15 and EA-85
tank units are identical except that the EA-85 flange
diameter is larger than the EA-15. The EA-65 and EA-84
Tank Units are used in conjunction with 300-degree
scale indicators while the other tank units are used in
conjunction with 90- or 120-degree scale indicators. The
numbers mentioned above designate the type of unit
while the additional numbers used in each case identify
it in respect to size, mounting, warning signals, etc.

(2) Figure 33 shows the mechanical action of a
tank unit arranged for mounting on the top of a tank.
As previously stated, tank units may be installed top,
bottom and side or any other position that provides
the most suitabie installation arrangement. The lever-
age type tank unit has the housing attached to tank
flange. The float rides the liquid surface and moves
float arm which is pivoted at the end of the fulcrum
pipe. This fulcrum pipe is attached to the housing. The
push rod is pivoted to the float arm with the opposite
end pivoted to a short arm. The latter is attached to a
pivoted rocker arm. The rocker arm is slotted to metal
bellows head and the lower end of the bellows is sealed
to pivoted supporting head. The bellows head is drawn
in place to form a seal at the bottom of the housing by
a locating nut. Thus, it can be seen, that liquid, vapor
or air from the tank cannot pass through the bellows.

(3) Due to the mechanical linkage, a movement
of the float will cause a rocking movement of the
lever passing through the bellows. Figure 39 illus-
trates position of lever when the float is at the tank
bottom position. A link (2) connection is used to con-
nect the upper end of rocker arm (1) and variable
resistance shoe support (2) which is free to move around
the shaft supporting the wiper contact arm.

(4) Referring to Figure 40, slotted arm (2) in
linkage is fixed to wiper contact arm support which also
is free to move around the shaft. By adjusting the dis-
tance between link bearing and shaft, the amount of
travel of wiper contact arm (3) can be set so that the
contact shoe on wiper arm will move over the resistance
strip (1) the required amount when the float is moved to
touch top and bottom of the tank. The slotted eccen-
trics in the adjustment arms (4) are provided to control



<
Figure 39—Linkage Connections in Housing

the position of the electrical take-off shoes. Since means
must be provided for moving the float from bottom to
top of tank so that the indicator pointer travel may be
adjusted to conform with the float travel, all “leverage
type” tank units.are supplied with an eye in the float
arm so that a string loop can be passed through (see Fig-
ure 33). In some instances, however, the use of a stroke
setting string is not practicable and a wire form or some
other device may be used through a separate opening
in the tank in order that the float may be lifted up and
down during the stroke setting operation.

RESISTANCE CONTACT
STRIP ARM

ADJUSTMENT
ARMS

Figure 40—Stroke Adjustment of Tank Unit
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(5) In addition to the leverage type float unit,there
is also a “direct lifting type”. This type is used where
there is not sufficient clearance in the tank for the
float arm travel of the “leverage type”. The direct lifting
type utilizes a float that rises vertically but which pro-
vides the same sealing method and electrical operation
as the leverage type. This tank unit bears designations
such as EA-17 and EA-67. It consists essentially of a
long tube with a circular housing at one end and a lo-
cating socket at the other. A large float having a thick
roller running in a spiral guide slot in the tube, trans-
mits a rotating motion to a movable contact arm in
the housing by means of a central shaft, which is ac-
tuated by rollers attached to the float. A resistance strip
is used in conjunction with the movable contact arm.
This unit has provisions for adjusting stroke and end
position. A metal bellows mounted on the housing in a
similar manner to the “leverage type”, prevents fuel
leakage.

f- SELECTOR SWITCHES. (See Figure 41.)—They
are of the conventional type approved aircraft switches,
containing a sufficient number of banks to accommodate
the circuit used. They are used when there is insufficient
space on the instrument panel for more than one indica-
tor and the use of a single indicator containing two or
more mechanisms is not desirable because of the short
scale. They are also used in conjunction with a single in-
dicator to indicate the quantity of fuel or oil in two or
more tanks. When the index knob on the Selector Switch
is turned to the desired tank unit which is inscribed on
the tank plate of the Selector Switch the quantity of
the fuel can then be read from the calibrated dial of
the indicator. Selector Switches are generally supplied
by the aircraft manufacturer.

& STROKE ADJUSTMENT UNIT. (See Figure 42.)
—Used to set the stroke of a tank unit that does not have
the adjustments incorporated in it. The Stroke Adjust-
ment Unit corrects the variations which may exist in a
tank when the tank unit is being installed and adjusted.
The resistor assemblies, contained in the Stroke Ad-
justment Unit, set-the resistance between R + and “C”
at the empty position and between R— and “C” at the
full position.

b. VOLTAGE COMPENSATOR. (See Figure 43.)—
Consists essentially of two resistance spools and two
Tungsten filament lamps mounted in a perforated light
weight metal case. The spools are mounted directly to
the base while the lamps are suspended on shock absorb-
ing metal strips, with a sponge rubber pad for damping
small oscillations. These strips are designed to provide a
simple rugged lamp mounting with a high degree of
shock absorption as well as low thermal conduction to
the case. The lamps have standard automobile type six
candle power, 12-16 volt bulbs mounted on miniature
type bases. They are suitably aged and paired to pro-
vide for constancy of adjustments and easy replacements.
The Compensator is adjusted to supply an output of 4.1
plus or minus 0.05 volts into a 100 ohm load when the
input is between 11 and 15 volts.
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Figure 41—Cutaway View of Selector Switch
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Figure 42—Cutaway View of Stroke Adjustment Unit
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SECTION 1l
OPERATION

1. PRINCIPLES OF OPERATION.

a. GENERAL.—Fuel level indicator installations con-
sist essentially of an indicator calibrated in terms of
fuel level, and a tank unit consisting of a float operated
variable rheostat, the two units being connected by elec-
trical cables. Motion of the float with changes in fuel
quantity operates the movable arm of the variable re-
sistor. The earliest application of this system required
a milliameter operated by a series rheostat. This in-
stallation depended on a controlled supply voltage such
as the output of a voltage compensator. Improvements
in design of this equipment have resulted in the use of
the ratiometer type mechanism, eliminating the neces-
sity for voltage compensation.

b. INDICATOR.

(1) In order to describe clearly the operation«of
the gauge, see Figure 44, whereon is schematically
drawn, a complete circuit of both the tank unit and
indicator. Coils E 1, E 2 and E 3 are shown equi-distant
surrounding M, which represents the iron rotor and
whereupon is mounted pointer P. The lower section
shows a resistance strip and the adjustable contacts R+
and R —, through which the current is supplied to the
resistance strip. C represents the contact wiper arm
which moves across the strip. K is a limiting resistor.
K 1 is a scale control resistor. The battery may be 12 or
24 volts, which in turn decides the value of limiting re-
sistor K.

AMAMAMAAMAAAA A,

RESISTANCE STRIP
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Figure 44—Circuit Diagram for Indicator
and Tank Unit
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(2) In operation, the voltage is essentially con-
stant across the resistance strip and through Coil E 3,
which is the scale control coil. Contact wiper arm C
is moved across the resistance strip from R — to R—
or vice versa, changing the voltage in coils E 1 and E 2.
When contact wiper arm C is in the electrical center
of the resistance strip, the voltage through E 1 and E 2
is the same. These coils produce a flux path of equal
strength, having like polarities equally attracting the
section of the rotor of unlike polarity, which then
causes a resultant force, causing the indicator pointer
to come to rest at mid-scale. As the contact wiper arm C
is moved closer to R —, coil E1 has a higher voltage
than coil E2 as noted in the diagram, the return cir-
cuit of E2 being connected through scale control re-
sistor K 1. This unblance causes the pointer to come
to rest at the lower end of the dial, which is then the

new resultant force. Coil E1 and E 2, attracting the

pole on Rotor M, cause the opposite result to be ob-
tained as contact wiper arm C is moved across resistance
strip to R —. Coil E 3 maintains a constant flux path,
which, attracting the opposite pole of Rotor M, con-
trols the length of travel of the pointer.

(3) As described, the indicator remains at its last
position when the circuit is disconnected. To avoid this,
an additional permanent magnet (not shown), is placed
beneath Rotor M, having its polarities in line with the
AN OFF scale position (unless otherwise required for
customer’s application) which, when the circuit is
broken, causes the poles in Rotor M to align themselves
with the opposite poles in the return magnet, thereby
causing the pointer to fall below the “Empty” position.
This means of magnetic return eliminates the use of sen-
sitive hairsprings.

¢. DIAL CHANGE INDICATOR.

(1) The Dial Change Indicator is used where there
are a number of tanks to be calibrated. The indicator
is connected to the tank unit electrically. When the
quantity of fuel in a tank is needed, the index knob
of the indicator is turned which moves the contacts in
the Selector Switch and also controls the mechanism so
that the desired dial comes into view. The pointer then
shows the quantity of fuel in the tank by coming to
rest at a mark on the dial. These operations may be re-
peated for the contents of the tanks shown on index
plate.

Note
The following data applies to the Weston
Ratiometer which is used in the Dial Change

Indicator and also in a few other indicators.
See Table 2, Section II.
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INDICATOR

R:,Rz,Rs - RESISTANCE SPOOL(SINGLE WINDING)
R«,Rs - RESISTANCE SPOOL (DOUBLE WINDING)
Ci,C2-MOVING COIL WINDINGS

R - TANK UNIT RESISTOR

SEE TABLE 4 FOR RESISTANCES OF SPOOLS.

Figure 45—Schematic Wiring Diagram

d. RATIOMETER. — Figure 45 illustrates the rati-
ometer circuit employed in the measurement of fuel tank
levels. The tank unit is mounted in the fuel tank, the
rheostat arm “A” being operated by a system of link-
ages connecting the tank float to the rheostat. A poten-
tiometer type rheostat is required in order to vary the
current in the indicator moving coils proportionately.
Figure 46 shows the mechanical arrangement of the
moving coils and magnetic system by which a ratio type
indication is obtained. The moving coils C; and C,
are cemented together and pivoted at the center line
of a bored out core piece as shown; thus, as the pointer
moves, the outside edges of the coils move oppositely in
their respective air gaps. In addition, the core is set
eccentrically with respect to the pole piece bore so that
the air gaps at the bottom are larger than at the top,
providing an increasing magnetic flux density from bot-
tom to top. As the force exerted by each moving coil is
proportional to the product of current and flux density,
the same coil currents will produce greater and greater
torque as the coils move from bottom to top. If the
current in each coil is in the proper direction to move
each downward, the coil carrying the larger current
will move downward forcing the other coil upward
until the current-flux product, and consequently the
torque of each is equal, at which point the coils will
come to rest. Variation of both currents proportionately,
as would result from changes in supply voltage, will
not affect this ratio or change the indication. In the cit-
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cuit of Figure 45, R, is the variable potentiometer
operated by the float in the fuel tank. When movable
arm "A” is exactly midway between connection 1 and
2, equal currents flow through coil C; and C, and the
pointer assumes a center scale indication. As the rheo-’
stat arm "A” moves toward connection 2, the current
through C, increases and the pointer approaches an
end scale indication. Similarly as arm “A” approaches
connection, the pointer approaches the opposite end
scale deflection. These extreme and center readings are
calibrated to indicate an “empty”, “full”, or “half
full” fuel tank. Intermediate graduations indicate frac-
tional quantities between “empty” and “full”’. Detailed
electrical adjustment for all types is given in paragraph
4.d.(7), section IV,

MAGNET

POLE I / % ::;7
X oﬁ:'.;..:

DOTTED LINES INDICATE END SCALE COIL POSITIONS.

ARROWS INDICATE DIRECTION OF FORCE EXERTED BY EACH COIL.

CORE ECCENTRIC RELATIVE TO POLE PIECE BORE, PRODUCING
UNEQUAL FLUX DISTRIBUTION IN CORE~-POLE GAPS.

Figure 46—Ratiometer Mechanism

e. TANK UNIT.

(1) Each tank unit contains a resistance strip and
a movable contact arm, the position of which is varied
by the motion of a float in the tank. This position is
transmitted electrically to an indicator. Fuel leakage
from the tank is prevented by a metal bellows at the
point where the float movement is carried through to
the resistance strip unit. The contact shoe in the tank
unit housing is caused to move over the resistance strip
through suitable leverage by the movement of a float in
the tank.

(2) Due to the mechanical linkage a movement of
the float will cause a rocking movement of lever (1).
Figure 39 illustrates the position of lever (1) when the
float is at the tank bottom position. A link connection
(2) is used to connect the upper end of rocker arm (1)
and variable resistance shoe support (3) which is free
to move around bearing (4). It will be noted that the
leads R — and R 4 contact resistance strip (1) at each
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end through an adjustable shoe. (See Figure 40.) This
adjustment varies the effective resistance value of strip
(1) and affords a convenient means for adjusting the
pointer position at either end of the dial scale in con-
formity with the position of the float at the top and
bottom of the tank.

(3) In zddition to the “leverage type float unit”
shown in Figure 33 a “direct lift type” is also avail-
able. This type is used where there is not sufficient
clearance in the tank for the float arm travel of
the “leverage type”. The “direct lifting type” utilizes a
float that rises vertically, but which provides the same
sealing method and electrical operation as the “leverage
type”.

(4) A sealed low level warning switch which is
connected to a lamp is sometimes used to indicate a
predetermined low liquid level. Figure 47 shows the
electrical arrangement used where low level warning
signal switches are employed. The movement of arm
“C” opens and closes the contact in the warning switch.
An adjustment is provided so that the switch action
can be set to give the warning at the desired liquid
level.

WARNING
uGHT——”’”'<§;j- _J

f. SELECTOR SWITCH.—The operation of the Se-
lector Switch is simple. By turning the index knob to
the desired tank unit inscribed upon the index plate the
quantity of fuel can be seen on the dial of the indi-
cator. When the index knob is turned contact is made
by the brushes, attached to the shaft, with the contacts
that are wired to the resistance strip in the tank unit
and also to the mechanism of the indicator.

g VOLTAGE COMPENSATOR.—When the voltage
compensator is wired according to the wiring diagram
the operation becomes automatic because of the re-
sistance spools and matched lamps that control the
output of the voltage, thereby supply a substantially
constant voltage supply.

h. STROKE ADJUSTMENT UNIT.—The Stroke Ad-
justment Unit is automatic in its operation once it has
been set to bring the stroke within the Empty, Center
and Full positions of the tank. The setting of the stroke
is made by adjusting the slotted screws which vary
the resistance in the resistor assemblies, thereby making
the stroke of the tank unit long or short so that
the pointer of the indicator gives a true reading of
all the graduations on the dial.

WARNING
SWITCH

-|I|||L

3

(<]
+
VOLT
SUPPLY T
o

Figure 47—Wiring Digram of Warning Switch
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Note

The above wiring diagrams have the internal
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Figure 66—External Wiring Diagram for Douglas
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Figure 67—External Wiring Diagram for Fleet
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Figure 68—External Wiring Diagram for
Curtiss Model AT-9

Section 1lI

EA-15-VS-36862
TANK UNIT

Figure 69—External Wiring Diagram for Vought-
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Figure 71—External Wiring Diagram for Cessna
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Figure 76—External Wiring Diagram for Bell
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Figure 77—External Wiring Diagram for Bell
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Figure 85—External Wiring Diagram for Fairchild Models XAT-13, 14 and AT-21
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Figure 110—External Wiring Diagram for Boeing Model B-17F
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Figure 130AD—External Wiring Diagram for Martin Model PBM-5
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Figure 130AE—External Wiring Diagram for
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Figure 132—Internal Wiring Diagram for
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Figure 133—Internal Wiring Diagram for
EA-100 and EA-101 Indicators
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Figure 134—Internal Wiring Diagram for
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Figure 135—internal Wiring Diagram for
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Figure 137—Internal Wiring Diagram for EA-101A-5, -6, -7, -14, -15 and -16 Indicators

48

REVERSED CONNECTIONS STANDARD CONNECTIONS
6’b 10 CASE
~ ¢
~ GRD v o
/ TO CASE (A
0 Y oY/ e
o/ Tlo %o e VO U
y ’
9. A
& 7 RIGHT TANK
LEFT TANK o \e0
e LEASe INDICATOR crace e e
o = - SCALE
- > /""."“\ —eon - — N2 -(.o‘
( 2 \
OO OmiO
Jis 2 sa SR 8a ai? 1 o
\
DTE | LveLiow
E A C ] m C BLUE
Q 3
A lGREEN
' ]

@ 2v O | TAN3102-145-5p
€-1003-15-20 S RECEPTACLE
necemus\‘: -) ,\F

LEFT R+ " gt
TANK UNIT ¢ ¢ TANK uNIT
R-)

REAR VIEW OF INSTRUMENT

Figure 138—Internal Wiring Diagram for EA-104A-6 Indicator
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Figure 140—Internal Wiring Diagram for
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Figure 143—Internal Wiring Diagram for
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Figure 146—Internal Wi-'ng Diagram for EA-108-11 and -13 Indicators
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Figure 147—Internal Wiring Diagram for EA-108-6 and -6F Indicators
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FRONT VIEW OF INSTRUMENT FRONT VIEW OF INSTRUMENT
Figure 176—Internal Wiring Diagram for Figure 178—Internal Wiring Diagram for
EA-49-4 Dial Change Indicator EA-49AW-7 Dial Change Indicator
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__‘._.u.:; Figure 182—lInternal Wiring Diagram for EA-178
resesss Tank Unit (Grounded System)
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AN-3534-145-1P
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Figure 179—Internal Wiring Diagram for

EA-49W-1 Dial Change Indicator

Figure 183—Internal Wiring Diagram for EA-15,
15A and 15B Tank Units (Grounded System)

ANDIOO86-14S-1P
RECEPTACLE

RESISTOR +

ANDIQ066-145-1P
RECEPTACLE

Figure 180—Internal Wiring Diagram for . i ;
EA-15 Tank Unit Figure 184 Internal Wiring Diagram for EA-15AW

Tank Unit (With Warning Switch)
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Figure 181—Internal Wiring Diagram for Figure 185—Internal Wiring Diagram for EA-176 and
EA-15 Tank Unit (Special) EA-177 Tank Units (Ungreunded System)
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AND-10066-14S2P ANDIO066-145+P
RECEPTACLE  RECEPTACLE ey

3om7ct
Figure 186—Iinternal
Wiring Diagram

for
EA-65, -65A, -658,
=66, -67, -84

and -84A Tank Units
Grounded System

WK-4-325 €-1003-3-20
CANNON BREEZE
RECEPTACLE RECEPTACLF

ANDIOOEE-14S 2P ANDIOOEE-145-1p SCHEMATIC WIRING SCHEMATIC WIRING

OSSRV VS BRI TR
Figure 187—Internal AN3I06-185-2p  AN3I0G-4s-ip PN SOCKET  (ANDIOOG6-2-3P)
PLUG W/CABLE  PLUG W/CABLE

Wiring Diagram
for
EA-15, -15A, -158B,
-16, -16A, -17,
-85, -85A and 191A
Tank Units
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3 ;gézg .
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ANCI068-i25-3P WK-4-325 E-1003-3-20
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AND-10066-145-2P AND-10066-14S-P 2 OR"C
RECEPTACLE RECEPTACLE 30R"9"
s 0R"a"

S ©

@
7
©

§ Figure 188—Internal
Wiring Diagram
for
EA-15W, -15AW, -15BW,
16W, -16AW, -16BW,
-17W, -17BW, -18W,
-18AW, -18BW,
-85W, -85AW, 85BW,

77W,97W

wK-4-325 £-1003-3-20 . .
CANN ON BREEZE pro iR Tank Units With
RECEPTACLE RECEPTACLE RECEPTACLE Warning Switch

ANDIOO66-145-2P  ANDIOO66-14S-P
RECEPTACLE RECEPTACLE
1

Figure 189—Internal
Wiring Diagram
for
EA-15W, -15AW, -15BW,
-17W, -17BW, -18W, -77W,
-85W and 85AW
Tank Units
With Warning Switch

WK-4-32§ E-1003-3-20
CANNON BREEZE
RECEPTACLE RECEPTACLE
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YELLOW—\ P
. G“_i:}—« 2on7e Figure 190—Internal
::’% Wiring Diagram

L—%P_‘T””' for
‘ EA-65, -65A, -65B and -185

Tank Units
{Ungrounded System)

ANDIOQE6-145-2P
RECEPTACLE

Figure 191—Internal
Wiring Diagram
for
EA-65W, -65AW, -65BW,
-67W, -78W, -84W,
-84AW and -84BW
Tank Units

With Warning Switch /
N— > / ANDICOE6-1452P%
{Grounded System) A 20002 Ll
57" USED WITH 3V WARNING st pcs
WK-4-325 £-1003-3-20
RECEPTACLE

LIGHT SYSTEM
RECEPTACLE

BLACK
A

YELLOW BLACK
oW W/ .

1

I

BLUE GREEN
.w‘, BLUE ,
8 c

AND 10066-145-2P @ GREEN

===

AND 10066-14S-2P
RECEPTACLE RECEPTACLE "D" PIN BLANK

OUTER.g.  TNNERwu N
STRIP STRIP A N\

Figure 192—Internal Wiring Diagram for EA-220 Figure 193—Internal Wiring Diagram for
and EA-221A Tank Units EA-222A Tank Unit
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Figure 195—
Internal Wiring
Diagram for
EA-228
Tank Unit
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Figure 194—
Internal Wiring
Diagram for
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Figure 196—
Internal Wiring
Diagram for
EA-206A, -207 A,
and 208A
Tonk Units
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CANNON TYPE
wK-6 32-S

AND-I0066-145-4P
RECEPTACLE

Figure 197—Internal Wiring Diagram for
EA-15WC and AWC Tank Units

|
CIRCUIT BREAKER

AND ELECTRICAL
PiCK-yupP

ANDIO066-145-2P
RECEPTACLE

A
ANDIOO66-145-2p |
RECEPTACLE

~ CIRCUIT BREAKER
AND ELECTRICAL
PICK-UP

RATIO: 121

18T STEP 2ND STEP

Figure 198—Internal Wiring Diagram for EA-88, -88A,

-88B, -89, -89A and -89B Tank Units
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c s

YELLOW. A

,JNNN‘V\TJ |
S x|
|

——————— ) AND10066-145-2P Fe=====
' 42

187 STEP

ANDIO066-125-3P
RECEPTACLE

~— CIRCUIT BREAKER
AND ELECTRICAL
PICK-UP

RATIO= 2.

2o sTER

Figure 199—Internal Wiring Diagram for EA-202,
-202A, -2028B, -203, -203A and -203B Tank Units

(Grounded System)

<
YELLOW—]

ANDIO066-145-1P
RECEPTACLE

YELLOW YELLOW

~CIRCUIT BREAKER
A
ELECTRICAL PICK-UP

18T STEP

RATIO- 2 1

Figure 200—Internal Wiring Diagram for EA-216,
-216A, -2168B, -217, -217A, -217B Tank Units

(Ungrounded System)

67



Section i EO 20-85BA-3

A

frm————p

—— A

8 ANDIOO66-145-IP
RECEPTACLE

8 ANDIOO66-145-2P
rc RECEPTACLE

i RECEPTACLE

AND 10066-14S-IP
RECEPTACLE

ANDI0O66-14S-IP
RECEPTACLE

Figure 202—Internal Wiring
Diagram for
EA-15,-15A,-15B, -16, -16A,

ANDIOO66-145-2P M~

e

A O

Figure 201 —
Internal Wiring
Diagram for
EA-65WC,
-65AWC and
-65BWC
With Warning
Switch

B OR R+

-17, -85 and -85A
Tank Units
(Ungrounded System)

EA-15, EA-I5A, EA-ISB
EA-16,EA-I6A @

EA-17
EA-85, EA-85A

AN9534-125-3P
RECEPTACLE
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ANDIOO66-12S-3P
REGEPTAGLE
OR

AN-3102-128-3P
PLUG

a5 ANDIOO66-145-1P
RECerTACLE RECEPTACLE
Figure 204A—Internal Wiring Diagram for Figure 204-C—Internal Wiring Diagram for
EA-84X-1L Tank Unit EA-15X-2 Tank Unit

wk-a-328
CANNON
RECEPTACLE

_______

Y ANCw0OE6-4s-2P M.
RECEPTACLE O

E-1003-3-20  ANDIOC66-'4S-5P
EA-10066-148-2P BREE ZE SOCKET RECEPTACLE
RECEPTACLE
Figure 204-B—Internal Wiring Diagram for Figure 204-D—Internal Wiring Diagram for
EA-15W-249 and -250 Tank Units EA-190W Tank Units

69



70

Section il

EO 20-85BA-3

AND 10066 45-5P
RECEPTACLE

Figure 204-E—Internal Wiring Diagram for
EA-65W-203 and -207 Tank Units

ANDIOO86-14S5-2P
RECEPTACLE

Figure 204-F—Internal Wiring Diagram for
EA-225W-1 and -2 Tank Units

i
EMPTY
SI0€

o ) |

b s N
o

® b < o

O GREEN
- N

©

AND 10C66-145-2P
RECEPTACLE

YELLOW l

Figure 204-G—Internal Wiring Diagram for
EA-85C-203 Tank Unit

AN 3106-145-6P
RECEPTACLE

F—=— WHITE

Figure 204-H—Internal Wiring Diagram for
EA-65AWC-170A-K-5409 Tank Unit
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DIAGRAM
COMTROL SWITCH ; sLue

Figure 204-J—Internal Wiring Diagram. for
EA-529BC Tank Unit

AND100 88 -148-0P
ELECTRICALE
RECEPTACLE

Figure 204-K—Internal Wiring Diagram for
EA-565C-245 Tank Unit

ANDIOO08S-143-5P
ELECTRICAL
RECEPTACLE

| E—

(7

Figure 204-L—Internal Wiring Diagram for
EA-85BWC-326 Tank Unit
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SECTION IV

DISASSEMBLY, INSPECTION, REPAIR, AND REASSEMBLY

Successful instrument repair requires an ability to
handle delicate parts, a knowledge of fundamentals of
electrical phenomena, and a thorough knowledge of ordi-
nary mechanical repairs such as soldering, etc. Cleanli-
ness of surroundings and proper lighting are essential
for efficient repair of instruments. Metallic particles, iron
filings, etc., should be removed from the immediate
vicinity of the repair table and every effort must be made
to keep the instrument parts from becoming contamin-

1. OYERHAUL TOOLS REQUIRED
a. LIQUIDOMETER TOOLS.

Part

No. Nomenclature

T-1 Fixture—Dial Change Indicator Figure
239A

T-2 Fixture—Tank Unit Housing Figure
251A

T-3 Tool—Staking Figure 250A

T-4 Driver—Return Magnet Screw Figure
226

T-5 Driver—Lock Nut Screw Figure 227

T-6 Tester—Sylphon Figure 251B

b. WESTON TOOLS.—The following is a list of
special tools and equipment necessary for overhauling
the indicators covered herein. The column headed “Used
With” means that the tools having a letter in this column

Part No. Nomenclalure
ST-18494 Wrench, Socket Insert

ST-18951 Wrench, Insert .160 inch Hex.
ST-19314 Handle, Wrench

ST-19513 Handle, Socket Wrench

ST 19645 Inserter, Pivot

ST-19646 Handle, Pivot Inserter
ST-30055 Screwdriver, Straddle

ST-34031 Wrench, Spring Balance
ST-34997 Wrench, Spring Balance
ST-36367 Wrench, Spring Balance
ST-38096 Wrench, Balance .072 inch Hex.
ST-54533 Pliers, Pivot Extracting
ST-55316 Fixture, Laboratory (figure 240)
ST-57390 Fixture, Mechanism Assembly (figure 241)
FAD42D270 Decade Resistance Box

72

ated. Friction encountered in the instrument mechanism
will depend largely upon how closely the principles of
cleanliness have been adhered to. Proper lighting plays
an important part in this work and the light source must
be considered as one of the most important tools. When-
ever possible the forearms should rest on the repair table
and the wrist should be firmly supported during hand
motions especially when the moving element is the object
being handled.

Application

Holding Dial Change Indicator while making repairs.
Holding Tank Unit Housing while tightening sylphon nut.

Staking of Float to hold float in place. -
Adjusting Return Magnets. { :

Tightening Nut—Locking front jewel to case.
Testing Bellows Seal for leaks.

are not complete in themselves. For example, insert
ST18494 which has an “A” in the “Used With” column
is used in handle ST19513 also marked “A” in the

column.

Used

With Application
A Removing pivot base nut.

OO0 » W w

Mounting magnet to movement plate.

Removing pivot base nut.

Inserting Pivots.

Inserting Pivots.

Mounting pole pieces and base.

Adjusting balance weights.

Adjusting balance weights. [
Adjusting balance weights.
Adjusting balance weights.
Removing pivots.
Supporting mechanism,
Moving Element repair.

Indicator adjustment.
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TRANSMITTER

fih]s
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AN3102-145-2P

RATED
INDICATOR
VOLTAGE

200

G| R-

[ —
VOLTS

INDICATOR

EO 20-85BA- Section IV
’ AQRFOP!!\I‘\ED
CouliNy
POTENTIOMETER
INF;)?(;'Z;IE:N RESISTANCE IN OHMS
¢ TO A
765 2%
ENPTY (C BETWEEN A8BB
765 29
FuLL (C BETWEEN A8 C
CENTER 250. t2%

NOTE - THE ABOVE VALUES ARE WITH THE TwO
ENDS OF THE TANK UNIT CONNECTED TOGETHER.
THESE POINTS SHOULD BE DETERMINED WITH
POTENTIOMETER UNIT OUT OF CGIRCUIT.

FOR EA-IOQ,EA-IOl AND EA-IOIA INDICATORS

INDICATOR

200~
\(\/\/\/\/\/\

Rt| G|R-

TRANSMITTERS

AN3I02-145-5P

RATED

INDIGATOR

POTENTIO- POTENTIOMETER
METER RESISTANCE
POSITION [ C TO R+ C_TO0 R-
EMPTY 6.8 184.2
CENTER 100.5 100.5
FULL 184.2 16.8 |

CONNECTIONS SHOWN ARE STANDARD. ALTERNATE
CONNECTIONS APPLYING TO SPECIAL INDICATORS
ARE AS FOLLOWS.

INSTRUMENT REGCEPTACLE

TANK UNIT AN3102-14S-2P|WK-4-32S| WK-4-32S
TRANSMITTER (SPECIAL) (SPECIAL)|E-1003-3-20
TERMINALS FOR P-39 FORYP-38
R+ A 3 3
C LEFT TANK B | 2
C RIGHT TANK c 2 |
R- GROUND . GRGUND | GROUND
POWER SUPPLY 0) 4 4

FOR EA-1O8 AND EA-IO8A INDICATORS

[ | AN INDICATOR
E B
VOLTAGE-_—_E— 2p 50
£
200 A 200~
A
I
¢ Ir- el o R- |

R+

TRANSMITTERS

POTENTIO- POTENTIOMETER

METER RESISTANCE

POSITION C TOR* | G TO R-

EMPTY 6.8 184.2

CENTER 1005 [00.5

FULL 184.2 16.8
CONNECTIONS SHOWN ARE STANDARD.ALTERNATE
CONNECTIONS APPLYING TO SEPARATE INDICAT-
ORS ARE AS FOLLOWS [NSTRUMENT REGEPTACLE
TANK UNIT  [AN3102-165-IP
TRANSMITTER | (UNGROUNDED | E-1003-7-10
TERMINALS SYSTEMS)
R+ LEFT TANK c 3
R*RIGHT TANK E 1
C _LEFT TANK B 2
C RIGHT TANK 0 4
R- A GROUNDED
POWER SUPPLY G 5

FOR EA-104,EA-I124 AND EA-148 INDICATORS

Figure 205—Electrical Inspection
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2. INDICATORS (LIQUIDOMETER).

Note
Due to the nature of the instruments, disassem-
bly, cleaning, inspection, testing and repair
and reassembly are all covered in this section as
follows, since all operations are performed
more or less simultaneously.

a. INSPECTION.—
clean and tight.

(1) FRICTION TEST. — The friction of the in-
strument when measured at any point on the scale and
after tapping should not exceed three degrees at zero,
or four degrees at any other point on 90 and 120 degree
scale indicators, and three degrees at zero and five de-
grees at any other point on 300 degree scale indicators.
The friction can be determined by bringing the pointer
slowly to any indication on the dial, and tapping the
instrument lightly.

(2) OPEN OR SHORTED COILS.—If the instru-
ment fails to operate properly, due to open or shorted
coils inside the mechanism, then it becomes necessary to
replace mechanism. (See paragraph 2.5.(3), this sec-
tion.)

(3) SCALE CALIBRATION — THE “EMPTY”,
“"CENTER"”, and “FULL” positions should be deter-
mined from the table given in figure 205. At the start,
adjustment screws on tank unit should be set at neu-
tral, but may be adjusted to bring pointer to proper
calibration points. Pointer indications should agree
with calibration points on tank unit within plus or
minus 2 percent after adjustments.

5. REPAIR FOR ALL INDICATORS
EXCEPT AN TYPE (See figure 206/

(1) TO REPLACE GLASS.
(a) Remove eight bezel screws.
(b) For indicators without indirect lighting: re-
remove bezel, take out snap ring and glass.
(¢) For indicators with indirect lighting: remove
bezel, take out translucent ring, glass and gasket.
(d) Reassemble in reverse order, using a new
glass. Replace gasket, if necessary.
CAUTION
Care should be taken not to damage pointer
or pointers.

(2) TO REPLACE DIAL. b

(a) REMOVE BEZEL.
1. Remove eight bezel screws.

Make sure all connections are

2. For indicators without indirect lighting:
remove bezel, take out snap ring and glass.

3. For indicators with indirect lighting: re-
move bezel, take out translucent ring, glass and gasket.

(b) Remove dial screws and dial.

Note
Dials can be removed from all indicators with-
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, CASE,

case "\ %
/SCREWS (<
MCUNTING
/PLATE \
l ﬂ / @
=N P /BEZE_ ﬂ]
SNAP RING - o

GLASS

=] TRANSLUCENT l"’;\/\\
%/ RING ™\

N GASKET —/

8EZEL SCREWS

POINTER

Figure 206—Disassembling of Indicators

out disturbing the pointers, except the EA-104
and EA-108 Indicators. For these indicators,
dismount pointers before removing dial.

(¢) Reassemble in reverse order, using new dial.

Note
For EA-104 and EA-108 indicators, pointers
must be reassembled after replacing dial as in-
dicated in paragraph 2.5.(5), this section.

(3) TO DISMOUNT MECHANISM FROM
INSTRUMENT.

(a) Remove screws from side of case.

(6) Carefully separate case assembly from
mounting plate assembly.

CAUTION
Care should be taken not to strain connection
wires, which connect the two units, as a broken
wire will result.

(¢) Inspect inside of instrument, noting position
of mechanism in relation to mounting plate Also, note
the terminal positions of all leads coming from the
socket. At reassembly, these leads must be again con-
nected in their original @ositions.

(d) Disconnect all leads coming from mechan-
ism.

(e) Remove bezel.

1. Remove eight bezel screws.

2. For indicators without indirect ightmg
remove bezel, take out snap ring and glass.
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3. For indicators with indirect lighting: re-
move bezel, take out translucent ring, glass and gasket.

CAUTION

Care should be taken not to damage pointer, as
a wrong reading will result due to a twisted
pointer.

(f) Carefully remove pointer.

(g) Remove setscrews and inserts. Mechanism
can now be lifted out of the adapter.

Note

For indicators without mechanism adapters,
dismount dial and remove three screws holding
mechanism to mounting plate.

(4) TO MOUNT A REPLACEMENT
MECHANISM.

(a) Insert mechanism in adapter so that the coil
next to the locating¥in at rear of mechanism is approxi-
mately at the bottom. Place an insert in each hole m the
adapter, then tighten setscrews to temporarily hold mech-
anism in position.

Note

It is necessary to place one insert before each
setscrew so as to prevent the screw from rais-
ing a burr on the mechanism case, which would
prevent further movement of the mechanism
within the adapter.

(b) Temporarily mount glass and bezel to
mounting plate. This will protect the shaft of the rotor,
during wiring operations, and at the same time elimin-
ate possibility of dust entering the mechanism.

(¢) Wire mechanis?n according to internal wir-
ing diagram, using the internal wiring diagram for the
particular indicator being repaired. Make sure all con-
nections are clean and tight.

(d4) Mount case on mounting plate, using screws
provided for same.

(e¢) Remove glass and bezel as temporarily as-
sembled.

(f) The indicator is now ready to have its pointer
or pointers assembled.

(5) ASSEMBLY OF POINTER TO
INSTRUMENT.

(a) Connect indicator to circuit using diagram
applicable to the indicator. (Refer to electrical inspec-
tion diagrams, figure 205.)

(b) With the transmitter at “EMPTY” set the
pointer to the approximate corresponding position on
the dial. The pointer is to be set only once, and when
assembled it is not to be removed. Apply a small quan-
tity of quick-drying, clear lacquer to the hole of the
pointer hub to cement the hub and the rotor shaft to-
gether.

Note
Care should be taken to see that the lacquer
does not flow down between the jewel and the
rotor shaft.

(¢) If the pointer indicates correctly over the
“EMPTY” and “FULL” positions of the dial for the
corresponding positions of the transmitter, and the
pointer clearance of the dial is between .030 of an inch

‘and 0.45 of an inch, no further adjustments are re-

quired. The setscews should be tightened to hold the
mechanism firmly in position.

(d) If pointer indicates correctly, but clearance
of the dial is incorrect, loosen setscrews and move mech-
anism in or out as required, to obtain proper spacing.
Setscrews should then be tightened to hold mechanism
firmly in place.

(e) If the pointer indications are shifted either
to one side or the other, loosen setscrews  and turn
mechanism about its axis until the pointer indications
correspond to the transmitter settings at “EMPTY” and
“FULL”. If a slight unbalance is noted, this unbalance
should be divided equally at both ends of the scale.

Note
For indicators where the mechanisms are
mounted with three screws through the front
of the mounting plate, the adjustments (para-
graphs 2.5.(5)(b) to (e) cannot be made as
outlined in those paragraphs but must be con-
sidered when mounting the pointer. In this
case, the pointer must be set at “EMPTY” and
checked at “FULL”. If a slight unbalance is
noticed, then this unbalance must be divided
at both ends of the scale. Thus, if the pointer
reads exactly “ZERO” at “EMPTY” but it
reads 2 degrees over at “FULL”, then the
pointer must be relocated so that it reads 1
degree below “EMPTY” and 1 degree above
“FULL”. A few trials may be necessary to lo-
cate pointer in the proper position. At this
time it is also necessary to see that the pointer
has the proper distance above the dial. Hav-
ing located the pointer as indicated above,
apply a small quantity of quick-drying, clear
lacquer to the hole of the pointer hub to
cement the hub and rotor shaft together.

(f) Check operation of the magnetic return.
When power is turned off, pointer should swing off
scale from any position on the dial. If the magnetic
return does not swing off scale, make sure that the
pointer is free and that the mechanism has been cor-
rectly wired. If the instrument still fails to operate, due
to magnetic return, mechanism should be replaced.

(g) Check for free operation of the pointer
over the whole scale by operating pointer of the in-
dicator slowly back and forth a few times.

(bh) To adjust pointer balance, place the iddica-
tor in a horizontal position and adjust the transngtter
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so that the pointer reads “ZERO”. Pick up the indica-
tor so that the dial is in a vertical position, and rotate

the complete indicator until the pointer is horizontal. _
Note any change in indication. Rotate indicator 180 de-
grees (dial stll vertical) and again note any change L= : -
S & : 5 f 5 X 5 @ o —
in indication. Balance pointer by adding or subtracting T oS e
s . . . , . case
weight on .the tail o.f the Pomt.er.unul balance in the A AR ]
three positions mentioned is within 1 degree. Balance ShAp
at any other position should be within 2 degrees. It [ ‘“‘:5\
< 5 . . - GLA
should be noticed at this time that the side balance of <

the rotor has been taken into consideration during the
charging of the rotor. Rotors are charged so that the
heavy side of the rotor always lines up with the axis
of the pointer. With a normal straight pointer, no
trouble should be encountered with side balance.

CAUTION

The "EMPTY"” and “FULL"” calibration points
on the finished dials are not in all cases sym-
metrical about the vertical center line o™ the
dial. However, when the indicator itself is to
be tested, the end points shall be checked in ac-
cordance with the scales shown in Figure 341.
If the "EMPTY” and “FULL” marks on the
finished dial do not coincide with these points,
then adjustments to these marks are to be made
in the tank unit. For example, the “"FULL”
mark on a 300-degree dial may be 5 degrees
short of the 300-degree mark. When testing
the indicator with a standard transmitter the
pointer travel should be from 0 to 300-degrees.
When the indicator is installed, the tank unit
is then to be adjusted so that the pointer
travels from “0” to “F.

¢. REPAIR FOR AN TYPE INDICTORS
(See figure 206-A)
(1) TO REPLACE GLASS.
(a) Remove three case screws.

(b) Disengage snap ring from case assembly,
and remove glass.
(¢) Reassemble in reverse order, using a new
glass, and applying new putty.
CAUTION

Care should be taken not to damage pointer or
pointers.

(2) TO REPLACE DIAL
(a) Remove case assembly by removing three
case screws.

POINTER

MECHANISM
. . . . CLAMP
(b) Remove dial screws, dial shield (if present) SEE DETAIL
and dial. DAL
Nofe SCREWS

Dials can be removed from all indicators with-
out disturbing pointers, except the EA-100AN,

LOCK
SCREW

,,,,,

DETAIL OF
FA-101AN and EA-125AN indicators. For HECHANISM cLANP
these indicators dismount pointers before re-
moving dial.
(¢) Reassemble in reverse order, using new dial. Figure 206-A—Disassembling of AN Type Indicators
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Note
For EA-100AN, EA-101AN and EA-125AN in-
dicators, pointers must be reassembled after re-
placing dial as indicated in paragraph 2.5.(5)
this section.

(3) TO DISMOUNT MECHANISM FROM
INSTRUMENT.

(a) Remove case assembly by removing three
case screws.

(b) Inspect inside of instrument, noting position
of mechanism in relation to its mounting plate. Also
note the terminal positions of all leads coming from the
mechanism, or use internal wiring diagram. At reassem-
bly, these leads must be again connected in their original
positions.

(¢) Disconnect all leads coming from mechanism.

(d) Carefully remove pointer.

(e) Loosen lock screw (see figure 206-A). This
will loosen strap clamping mechanism in place. Mechan-
ism can now be withdrawn from clamp.

Note
All mechanisms are mounted in the same man-
ner and the above instructions will apply to all
indicators.

LOCATING EARS
INDICATE
NO.1 COIL

THE ABOVE POSITION
APPLIES TO ALL 300 MECHANISMS

THE ABOVE POSITION APPLIES TO ALL THE ABOVE POSITION APPLIES TO ALL

MECHANISMS HAVING THE LETTER "A*

MECHANISMS HAVING THE LETTER™8'
SUCH AS A8(90), A7(180), A8 (120}

SUCH As B6 (90),87 (120), 88 (120).

Figure 206-B—Methods of Mounting Mechanisms
for AN Type Indicators
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(4) TO MOUNT A REPLACEMENT
MECHANISM.

(a) Insert mechanism in adaptor, taking care
that the coils are mounted as shown in figure 206-B.
Mechanism will operate more efficiently when mounted
as shown by this illustration.

(b) Wire mechanism according to internal wiring
diagram for the particular indicator being repaired.
Make sure all connections are clean and tight.

(¢) The indicator is now ready to have its_
pointer or pointers reassembled.

(5) ASSEMLY OF POINTER TO INSTRUMENT.

(a) Connect indicator according to circuit dia-

gram applicable to the indicator (refer to electrical in-
spection diagrams figures 205, 336, 337, 338, 339, 340).

(b) With the transmitter at “"EMPTY"” set the
pointer to the approximate corresponding position on
the dial. The pointer is to be set only once, and when
assembled is not to be removed. Apply a small quantity
of quick drying, clear lacquer to the hole of the pointer
hub to cement the hub and the rotor shaft together.

Note
Care should be taken to see that the lacquer

does not flow down between the jewel and the
rotor shaft.

(¢) 1f the pointer indicates correctly over the
“EMPTY” and “FULL” positions of the dial for the
corresponding positions of the transmitter, and the
pointer clearance of the dial is between .030 and .045 of
an inch, no further adjustments are required. The lock
screw should be tightened to hold the mechanism firmly
in place.

(d) If the pointer indicates correctly, but clear-
ance over the dial is incorrect, loosen lock screw and
move mechanism in or out as required, to obtain the
proper spacing. The lock screw should then be tightened
to hold mechanism firmly in place.

(e) If the pointer indications are shifted either to
one side or the other, loosen lock screw and turn
mechanism about its axis until pointer indications cor-
respond to the transmitter settings at “EMPTY” and
“FULL”. If a slight unbalance is noted, this unbalance
should be divided equally at both ends of the scale.

(f) Check operation of magnetic return. When
the power is turned off, the pointer should swing off
scale from any position of the dial. If the magnetic
return does not swing the pointer off scale, make sure
that the pointer is free and that the mechanism has been
correctly wired. If the instrument still fails to operate
due to magnetic return, the mechanism should be re-
placed.

(g) Check for free operation of the pointer over
the whole scale by operating the pointer of the indicator
slowly back and forth a few times.

(h) Adjust pointer balance. See paragraph
2.b.(5)(h).
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3. MECHANISMS.

The mechanism is a ratiometer having a magnetic rotor
moving in a field produced by three stationary coils.
The transmitter (located in the tank) controls the cur-
rent flowing through these coils, and the resulting mag-
netic field in turn positions the rotor. The rotor, and the
pointer carried by it, are the only moving parts of the
ratiometer. No hairsprings are used. A return magnet
controls the pointer when the power is turned off.

These instructions apply to the following mechanisms:
EA-10210A5 (90°)  90° Clockwise scale.
EA-10210A5-1 (90°) Same as EA-10210A5 except with

three front mounting holes for
interchangeability with
EA-10210A4 mechanism.
EA-10210B5 (90°) 90° Counter-clockwise scale,
EA-10210B5-1 (90°) Same as EA-10210B5 except with
three front mounting holes for
interchangeability with
EA-10210B-4 mechanism.
EA10210A5 (120°) 120° Clockwise scale.
EA-10210B5 (120°) 120° Counter-clockwise scale.
EA-10210C2 300° Scale, return down, “V”
jewel construction. Interchange-
able as a unit with EA-10210C3.
Same as EA-10210C2 except with
three front mounting screws for
interchangeability with
EA-10210C1 and EA-10210C3-1
mechanisms.
Same as EA-10210C2 except with
longer leads for EA-150 and EA-
155 Indicators. Interchangeable as
a unit with EA-10210C3-2,

300° scale, return down, ring
jewel construction. Interchange-
able as a unit with EA-10210C2.
Same as EA-10210C3 except with
three front mounting screws for
interchangeability - with
EA-10210C1 and EA-10210C3-1
mechanisms.

Same as EA-10210C3 except with
longer leads for EA-150 and EA-
155 Indicators. Interchangeable as
a unit with EA-10210C2-2.

EA-10210C2-1

EA-10210C2:2

EA-10210C3

EA-10210C3-1

EA-10210C3-2

EA-10210D2 300° scale, return up, “V” jewel
construction. Interchangeable as a
unit with EA-10210D3.

EA-10210D3 300° scale, return up, ring jewel

construction. Interchangeable as a
unit with EA-10210D2.

90° Clockwise scale interchange-
able with EA-10210A5 (90°).
50" Counter-clockwise scale inter-
changeable with EA-10210B5
(90°).

EA-10210A6 (90°)

EA-10210B6 (90 ')
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EA-10210A7 (120°) Standard 120° £

ism with essent

Standard 120°

mechanism wi

form scale. | 'S SFS

EA-10210A8 (120°) 120° Clockwise mechanism with
non-uniform scale. Interchange-
able with EA-10210A5 (120°)
mechanism.

EA-10210B7 (120°)

120° Clockwise mechanism with
non-uniform scale. Interchange-
able with EA-10210B5 (120°)
mechanism. ' .
300° Scale, return down. Inter-
changeable with EA-10210C3
mechanism.

EA-10210D6 (300°) 300° Scale, rewurn up. Inter-
changeable with EA-10210D3
mechanism. )

EA-10210B8 (120°)

EA-10210C6 (300°)

The following resistance values in ohms apply to the
following mechanisms: ’

Mechanism Coil 1 Coil 2 Coil 3
EA-10210A6 (90°) 285-315 285315 285-315
EA-10210A7 (120°)  285-315  285-3i5 120- 140
EA-10210A8 (120°) 285-315  785-3|5 285-315
EA-10210B6 (90°) 285-315  285-3is 285-315
EA-10210B7 (120°)  285-315  120-{40 285-315
EA-10210B8 (120°)  285-315  285-315 285-315
EA-10210C6 (300°) 285315  285-3|5 285-315
EA-10210D6 (300°)  285-315  285-3I5 285-315

For the sake of simplicity, mechanisms will herein-
after be referred to by their type number without the
prefix EA-10210, such as A5(90) C2, etc. References
made to the basic mechanisms will also apply to the
corresponding variations listed above. For example,
reference made to C2 mechanism will also apply to
C2-1 and C2-2.

a. DISASSEMBLY, INSPECTION, REPAIR AND
REASSEMBLY.

(1) DISASSEMBLY.—If it is found necessary to
disassemble the mechanism for any reason, such as open
or shorted coils, dirty or warn bearings, etc., the fol-
lowing procedure should be followed:

(a) Remove three screws from rear of mechan-
ism. Loosen cement on scale adjusting screws with a
few drops of thinner, then remove screws.

(6) Remove backplate assembly, rotor, and coil
form assembly from case assembly. (See figure 207.)
Care should be taken that the rotor and the return
magnet do not come in contact with each other, or
any other iron parts.

(2) COILS.—If coils are found to be open or
shorted, proceed as follows:

(a) Cut away cord wound around leads, and re-
move coil at fault.
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RESCIMNE

N B

MECHANISM ASSEMBLY ROTOR BACK PLATE ASSEMBLY
ASSEMBLY
: - REAR JEWEL
= =9 s

COIL FORM
ASSEMBLY

CASE

O/ A,

| coro

FRONT JEWEL S

INSULATING

o o iR

o
~
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. A

XS

RETURN .
MAGNET \\\g;
e B 20 !_-@
—— b= ?

b @‘ﬁmﬁ

COiL FORM ColiL

LEADS

Figure 207—Exploded View of Mechanism

(b). Inspect groove in coil form to make sure
that it is smooth and clean. When new coil is mounted,
it is important that it will lie flat at the bottom of the
groove.

(¢) In order to obtain best results, the three
coils for Type C2, C3, D2 and D3 mechanisms should
be selected to be within 5 ohms of each other, in a
range from 250 to 325 ohms. For Type A5 and BS
mechanisms, the two deflecting coils should be within
5 ohms of each other, in a range from 250 to 325
ohms. The scale <ontrol coil, mounted closest to the
locating pin of the coil form, may vary from 250 to
350 ohms.

(d) To replace new coil, cement bottom of
groove and coil; place an insulating shim in the slot
and insert coil. Coil should be flat against bottom of
groove.

(e) Wind cord around three coils, and tie se-
curely.

(f) Test for shorts or breakdown between coil
form and each coil lead.

(3) ROTOR.—If the rotor is found defective either
mechanically or magnetically, proceed as follows:
(a) Inspect rotor to see that the shaft is straight
and that the rotor body is firmly assembled to the
shaft. Rotor body position in relation to shaft should
be as indicated in figure 208.
(b) Inspect bearing surfaces of shaft. If severely
worn or pitted, complete rotor should be replaced. If

~merely dirty, clean and polish. In case of rotors with

“V" pivots, the radius of the pivot is to be between
0.0025 and 0.0035 inches.

.260 FOR 300° ROTOR
.260 FOR 90°8120°ROTOR

B e—
~

SHAFT

=

ROTOR"//d~ —

Figure 208—Rotor Assembly

(¢) If the rotor is to be magnetized, demagnet-
ize before recharging.

For A5 2nd BS mechanisms, use pole pieces
shown in figure 209. For C2, C3, D2 and D3 mechan-
isms, use pole pieces shown in figure 210. It is important
that after charging, the rotors be kept clean and away
from any iron parts or disturbing magnetic fields.

(4) RETURN MAGNET.

(a) If the return magnet is to be replaced, the
complete backplate assembly should be replaced.

(b) If the return magnet is to be magnetized,
demagnetize before recharging. Use pole pieces shown
in figure 211. Adjustment of the return magnet is to be
made after assembly. See section on Tests.

(5) JEWELS.—1f jewels are to be replaced, pro-
ceed as follows:

(a) Remove rear jewel from backplate assembly.
Cement around jewel screw should be loosened with a
few drops of thinner before attempting to remove
jewel.
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PIECES FOR CHARGING ROTORS & RETURN MAGNETS

NOT

ALL POLE PIECES ARE SYMMETRICAL

£-
THICKNESS OF ALL POLE PIECES 3/16.BACKSIDE OF POLE PIECES MADE TO FIT CHARGING UNIT.

SOUTH POLE OF CHARGER

r—.sn—-j

NORTH POLE OF CHARGER

Figure 209-—For A5 and BS
Mechanisms

(b) Inspect jewel under a microscope for dirt,
roughness or cracks. If dirty, clean and reassemble.
If cracks or surface roughness are evident, re-
place with new jewel.
(¢) Remove front jewel from case assembly. See
figure 212 and repeat process. In reassambling, the front
jewel is to be set to the dimension shdwn in figure 212.

(6) CLEANING AND POLISHING.—It is im-
portant, in order to insure proper operation of the
mechanism, that all parts be thoroughly cleaned before
assembly. Bearing surfaces on the rotor shafts should
be carefully polished with powdered rouge, Grade One.
Jewels and rotors are to be washed, preferably in
trichlorethylene. Each part should be cleaned with pith
or balsawood to remove any film left in washing. If
necessary, the parts should be carefully blown over with
clean, dry air or equivalent.

(7) REASSEMBLY.—After parts have been serv-

Figure 210—For C2, C3, D2 and
D3 Mechanisms

Figure 211—For All Return
Magnets

iced as indicated above, they are to be reassembled as
follows:

(a) Insert coil form into case assembly.

For Type A5 and BS mechanisms, the deflect-
ing coils are located under the two holes in the mechan-
ism case for the adjusting screws. Do not insert adjusting
screws in holes until mechanism is being tested.

For Type C2, C3, D2 and D3 mechanisms, the
coil closest to the pin is to be assembled under the hole
on the side of the mechanism case.

(b) Carefully insert rotor so that the shaft comes
through the front jewel.

(c¢) Assemble backplate, making sure that the
rear jewel is sufficiently backed off so as not to crack
the jewels.

(d) Adjust end play clearance between rotor
shaft and jewel to .003 to .004 inch.

(e) The mechanism is now ready for test.

Scale Charging Pole
Adjust- Pieces
ments and Scale
Mech. Test Standard Standard Toler- Return
T)"pe Scale Circuit Trans, Scale ance Rotor Magnet
A5 (90 ) 90° Clockwise Fig. 213 Fig. 219 Fig. 221 = 1.8° Fig. 209 Fig. 211
A5(120') 120 Clockwise Fig.214  Fig.219  Fig. 222 =24°  Fig.209  Fig. 211
B5 (90°) 90° Counterclockwise Fig. 215 Fig. 219 Fig. 223 =18 Fig. 209 Fig. 211
B5 (120-) 120 Counterclockwise Fig. 216 Fig. 219 Fig. 224 + 2.4° Fig. 209 Fig. 211
C2and C3 300 ° Return-down Fig. 217 Fig. 220 Fig. 225 =6° Fig. 210 Fig. 211
D2and D3  300° Return-up Fig. 218 Fig. 220 Fig. 225 * 6° Fig. 210 Fig. 211
TABLE 3
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.589
.595

722272

Figure 212—Mechanism Case Assembly

FRONT VIEW
OF
MECHANISM

o 2 o—

STD. 90° & i120°
TRANSMITTER
(SEE FI16.219)

Figure 213—Test Circuit—Type A5 (90 Mech.)

FRONT VIEW

OF
MECHANISM

STD. 90°8 120°
TRANSMITTER
(SEE FI9.219)

FRONT VIEW
OF
MECHANISM

STD. 90°8 120°
TRANSMITTER
(SEE F16.219)

Figure 215—Test Circuit—Type B5 (90> Mech.)
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FRONT VIEW
OF
MECHANISM

+
sT0 90°8 120°
TRANSMITTER

{SEE F16.219)

¢ L

24v. STD. 300°
TRANSMITTER
(SEE F16.220)

o

FRONT VIEW
of
MECHANISM
225,
225a | J
g 832
24v. STD. 300°

TRANSMITTER
(SEE F16.220)

I e

Figure 218—Test Circuits—Type D2 and D3 Mechs.

b. SCALE CHARACTERISTICS.

(1) TYPE As AND B5 MECHANISM.

(a) Connect mechanism in normal circuit. See
Table 3.

(b) Set standard transmitter at “Empty”. Mount
pointer carefully to corresponding position on test
dial.

(¢) Adjust return magnet at rear of mechanism
so that with the power off, the pointer will come to
rest approximately 40° below “Empty”.
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(d) With the current on, check “Empty” and
“Full”. Should the pointer travel be greater or less
than the required 90° or 120-, divide the difference
equally at both ends of the scale by turning mechanism
in its holder, then turn the return magnet one way or
the other, as required, until scale is within = 1- of
these angles. After this adjustment, the power-off posi-
tion of the pointer must again be checked. Set standard
transmitter at “Full” and turn power off. The pointer
must swing off scale from the “Empty” side of the dial
and come to rest not less than 10~ below “Empty”.

(e) Set the standard transmitter at “Center”.
If the pointer indication is not within 15~ of the true
center of the scale, insert a steel scale adjusting screw
in the proper hole of the shell, and screw in as far as
necessary to bring the scale within 15~ of the true cen-
ter. See Table 3 for reference to scale adjustments and
figures 221 to 224 inclusive for correct mechanism.

(f) Check the 14 and 3/ mark. The pointer
should indicate within the limits of the standard scale.
See Table 3 for refetence to standard scale.

(g) Place a brass screw in each hole of the
mechanism case where a steel screw has not been used
and seal all screws with lacquer or equivalent.

(2) TYPE C2, C3, D2 AND D3 MECHANISM.

(a) Connect mechanism in normal circuit. (See
Table 3.)

(b) Set the standard transmitter at “Empty”.
Mount pointer carefully to corresponding position on
test dial.

(¢) Adjust return magnet at rear of mechanism
so that with the power off, the pointer will indicate
off-scale, approximately half way between “Empty” and
“Full”.

(d) With current on, check “Empty” and “Full”.
Should the pointer travel be greater or less than the
required 300°, divide the difference equally at both
ends of the scale by turning the mechanism in the
holder, then adjust “End Scale Adjustment” on stand-
ard transmitter until scale comes within = 15° of the
end points.

(e) Operate mechanism through all points on
the.Standard Transmitter, and note pointer indication.
If mechanism indicates correctly within tolerance, no
further adjustments are necessary. If the pointer in-
dication falls outside tolerance at one or more points,
make the adjustments indicated on figure 225.

(f) If a steel screw has not been used, place a
brass screw in the empty hole on the side of the shell,
and seal with lacquer or equivalent.

¢. FRICTION.—Friction is to be measured with a
variable transmitter. (See paragraph 3.4.(5), this sec-
tion.) The friction for any mechanism shall not exceed
the tolerances specified.

82

EO 20-85BA-3

485 C 4k

6.8

R+ C R-
ALL FIXED RESISTORS ACCURATE TO *0.25%

Figure 219—90- and 120° Standard A5 and B85
Mechanism
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ADJUSTMENT|i00

P

I
[

11550 Tesk
Figure 220—300° Standard Transmitter C2, C3, D2
and D3 Mechanism
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SCALE ADJUSTMENTS OF 90° 8 120° MECHANISMS(FRONT VIEW)
SCALE TOLERANCES 2% OF FULL SCALE

45° 45°
2 6>e
. L 3R %. S, 0
< B @ A
USE STEEL
+— SCREW HERE

°
(A)IF POINTER READS BELOW 44‘5 AT C (B)IF POINTER READS OVER 45%° AT C

Figure 221—Type A5 Mechanism 90 Scale

° 45°
4
& 43 2.
° d
EX 5 O 3 =) EX O
U AR
4

~——USE STEEL
SCREW HERE

USE STEEL
SCREW HERE

° l’o
(A) IF POINTER READS BELOW 44l2 AT C (B)IF POINTER READS OVER 455 AT G

Figure 222—Type A5 Mechanism 120 Scale

\° 60° 60°
\9?\/0 .
C 3
3
S. /% PN % 3 2
& ~ % °
USE STEEL—0
SCREW HERE
(A) IF POINTER READS BELOW 59° AT G (B) IF POINTER READS OVER 6I° AT G

Figure 223—Type A5 Mechanism 120° Scale

60°

N USE STEEL—

~*——USE STEEL
SCREW HERE

SCREW HERE

(A)IF POINTER READS BELOW 59° AT C (B) IF POINTER READS OVER 61° AT ©

Figure 224—Type B5 Mechanism 120° Scale

83



Section 1V
Paragraph 3

EO 20-85BA-3

FRONT VIEW OF MECHANISMS

0 ‘ 300 0

TO ADJUST FOR LOW READ-
INGS AT 1/8,1/4, C 8 3/4.

ROTATE RETURN MAGNET
COUNTER CLOCKWISE AS VIEW-
ED FROM FRONT. READINGS
SHIFT AS INDICATED BY ARROW,

TO ADJUST FOR HIGH READ-
INGS AT I/8,1/4, C 8 3/4.

ROTATE RETURN MAGNET
CLOCKWISE AS VIEWED FROM
FRONT. READINGS WILL SHIFT
AS INDICATED BY ARROW.

SCALE TOLERANCES 2% OF FULL SCALE

300 0

300

TO ADJUST FOR LOW READ-
INGS AT 1/4,0R HIGH READINGS
AT 1/4,0R HIGH READINGS AT (/8 83/4.
INSERT STEEL SCREW AT BOT-
TOM OF SHELL.AS SCREW IS
THREADED IN READINGS WILL
SHIFT AS INDICATED BY ARROW.

Figure 225—Scale Adjustments of 300° Mechanisms

d. SPECIAL EQUIPMENT.—The following special
equipment is required for overhauling of the mechan-
ism.

(1) RETURN MAGNET SCREW DRIVER.—The

screw-driver is to be used for adjusting return magnets.
(See figure 226.)

(2) LOCKNUT SCREW DRIVER FOR FRONT
JEWEL.—This screw-driver is to be used for tightening
the nut, locking the front jewel to the case. (See figure
227.)

(3) TEST DIALS.—Test dials for each type of

mechanism are to be calibrated in mechanical degrees.
Either a completely calibrated scale, or merely the point
and tolerances corresponding to the positions of the
standard transmitter may be used.

(4) STANDARD TRANSMITTER. — Standard
transmitters are used for testing the scale characteristics
of the mechanism. These transmitters are made with
fixed resistors to reproduce accurately the various cali-
brating points. Standard Transmitter for 90° and 120°
mechanism is shown in figure 219.

Standard Transmitter for 300
shown in figure 220.

mechanism is

429 -
32
3t B
‘—— == 2
. IR Y
16
I ) e !
i S—— 19O]|__is__ 6
oo : 1
o3
B2 DRILLl AND TAP &\/
FOR | ALLEN SET SCREW --
—r—< _He?

Figure 226—Return Magnet Screw Driver
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(5) VARIABLE TRANSMITTER. — Variable
transmitters are used for testing for friction of the
mechanism at any part of the scale.

For 90° and 120° mechanisms, any standard 200
ohm potentiometer or a tank unit transmitter may be
used.

For 300° mechanism, any standard 1000 ohm
potentiometer, tapped to divide the resistance strip into
three equal parts as shown in figure 228 may be used.

_ ¥

w
T
A

@[ -

Figure 227—Locknut Screw Driver
for Front Jewel
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These variable trans used in circuit in
place of the standard transmitters shown in the test
circuits of figures 213 to 218 inclusive.

(6) CHARGING POLE PIECES.—Rotors and re-
turn magnets can be charged on any instrument charger
being able to provide a minimum of 10,000 ampere
turns per inch length of magnet. Details of the pole
pieces are shown in figures 209, 210 and 211. These
pole pieces are to be made to fit the charging fixture.

33zt

3

1000 OHM.
POTENTIOMETER

|
333 3™ 333%;:.

Figure 228—Variable Transmitter 300°
Mechanism

Figure 229—Case, Shield, Scale, and Base Removal—
Model 727 Type 6, (Part No. 110026)
Liquidometer EA-35

. Case—Bakelite

. Plate—Scale
Screw—Scale

. Washer—Lock

. Assembly—Mechanism
. Base—Bakelite

. Washer—Lock

NOMAWN -

8. Nut

9. Shield—Magnetic
10. Screw

11. Washer—Lock
12. Screw

13. Assembly—Plug

14. Nut—Locking



Section IV
Paragraph 4

4. INDICATOR (WESTON).
a. PART NUMBERS 110026 AND 113665.
(1) CASE REMOVAL. (See figure 229 or 230.)
(a) Remove six shield to case screws (10).
(b) Withdraw the bakelite case (1) from the
metal shield (9).
(2) SHIELD REMOVAL. (See figure 229 or 230.)

(a) Unscrew the knurled lock nut (14) from
the shield (9) and remove the plug assembly (13). Part
No. 110026 only.

EO 20-85BA-3

(b) Remove the four shield to base screws (12)
and four lock washers (11) on Part No. 110026 or
receptacle housing grounding screw (17) and three
shield to base screws (12) on Part No. 113665.

(¢) Grasp the mechanism by the scale plate and
carefully remove the magnetic shield (9).

(3) SCALE PLATE REMOVAL. (See figure 229
or 230.)

(2) Remove the two scale screws (3) and the
two lock washers (4).

(5) Remove the scale plate (2).

Figure 230—Case, Shield, Scale, Receptacle, and Base
Removal-—Model 728, Type 11 (Part No. 113665)
Lliquidometer EA-36

. Case—Bakelite

Plate—Scale

. Screw—Scale

Washer—Lock

. Assembly—Mechanism

. Base—Bakelite

. Washer—Lock

Nut

. Shield—Magnetic

(4) RECEPTACLE HOUSING, RECEPTACLE,
AND BASE REMOVAL. (PART NO.

113665.) (See figure 230.)

(4) Remove the three remaining screws (17)
and lock-washers (16) which hold the receptacle (13)
and housing (15) to the bakelite base.

\O 00 O\ B N

(b) Lift the housing off over the receptacle.

(¢) Withdraw the receptacle (13) and gasket
(14) to the extent of the flexible leads.

(d) Remove three slotted nuts (8) and three
lock washers (7).

(e) Remove the bakelite base (6) from the
mechanism support studs and unsolder the leads at the
resistance spool terminals. Identify the leads to facilitate
reassembly.

(5) BASE REMOVAL (PART NUMBER
110026.) (See figure 229.)

(a) Remove three slotted nuts (8) and three
lock washers (7) from the rear of the base (6) and re-
move the base from the mechanism supports.

(b) Unsolder the flexible leads from the three
contact pins in the base and identify them to assure
proper reassembly.
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10. Screw

11. Washer—Lock

12. Screw

13. Receptacle

14. Gasket

15. Housing—Receptacle
16. Washer—Lock

17. Screw

Note
Do not unsolder the flexible leads from the
spools unless they are frayed or broken or un-
less the spools require replacement.

(6) TOP BRIDGE REMOVAL.—The removal of
the bridge parts of part number 110026 and 113665 is
identical with that of part number 100442 except that
“LEFT SIDE” and “RIGHT SIDE” parts are inter-
changed. (See paragraph 5.c.(3), this section.

(7) MAGNET, CORE, AND MOVING ELE-
MENT REMOVAL.—Identical with paragraph 5.c.(4),
this section.

(8) BOTTOM BRIDGE REMOVAL. — Identical
with paragraph 5.c.(5)(a), this section, except that
“LEFT SIDE” and “RIGHT SIDE” parts are inter-
changed.

(9) RESISTANCE SPOOL REMOVAL.—Repair
of the mechanism does not usually require the removal
of the resistance spools or pole pieces and these parts
should remain intact. However, should it be necessary
to replace spools, unsolder the leads and remove the
mounting screws.

(10) MOVING ELEMENT DISASSEMBLY. —
Disassembly operations are identical with those required

for Part No. 100442 as described in paragraph 5.c.(7),
this section.
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Figure 231—Case, Scale, Receptacle Housing, Shield,
and Base Removal—Model 727, Type 54,
(Part No. 111645) Liquidometer EA-343

Screw—Case to base
Screw—Case to base
Case

Screw—Scale
Washer—Lock
Plate—Scale
Mechanism

. Gasket—Rubber
Base—Bakelite

WO NAWN AN~

b. PART NUMBER 111645.

(1) CASE REMOVAL. (See figure 231.)

(a) Remove the three case to base screws (1)
and one case to base screw (2).

(b) Remove case (3).
CAUTION

Allow inside top of case barrel to slide on the

top edge of the scale plate to avoid damage to
the moving element.

(2) SCALE PLATE REMOVAL. (See figure 231.)

(a) Remove two scale screws (4) and two lock
washers (5). :

(b) Remove scale plate (6).
(3) RECEPTACLE HOUSING REMOVAL.
(See figure 231.)

(a) Remove the four receptacle housing to base
s¢crews (18) and four lock washers (17).

(b) Remove the receptacle housing (16).

(¢) Remove the paper gasket (15) and cork
gasket (14).

(4) REAR SHIELD REMOVAL. (See figure 231.)
(a) Remove one rear shield to base screw (13).
(b) Remove the rear shield (12) and the rubber
gasket (8).
(5) BASE REMOVAL. (See figure 231.)

(a) Remove the three slotted nuts (11) and
the three lock washers (10) from the rear of the base

9).

10. Washer—Lock

11. Nut

12. Shield—Rear

13. Screw—Shield to base
14. Gasket—Cork

15. Gasket—Paper

16. Housing—Receptacle
17. Washer—Lock

18. Screw—Housing to base

(b) Lift the base off the supports and unsolder
the red, vellow, and black leads from their respective
spools.

(6) TOP BRIDGE REMOVAL. (See figure 232.)

(a) Unsolder the inner top spring, the outer top
spring, and the bottom spring from their respective
abutments.

(b) Remove the outer bridge mounting parts

in the order listed below.

Left Side Right Side
Screw (13) Screw (13)
Washer—Lock (12) Washer—Lock (12)
Washer (11) Washer (11)
Washer—Insulating (9) Washer—Insulating (10)
Spring—Cushion (8) Spring—Cushion (8)
Terminal (7)

Bridge (6)

(¢) Remove the inner bridge mounting parts in
the order listed below. Note that these parts are on
opposite bridge supports from figure 232.

Left Side Right Side
Bushing (5) Bushing (5)
Washer (3) Terminal—Spring
abutment (4)
Bushing (2)
(7) MAGNET, CORE, AND MOVING ELE-

MENT REMOVAL.—Identical with paragraph 2.5.(4),
this section.

87



Section 1V EO 20-85BA-3
Paragraph 4

BOTTOM BRIDGE ASSEMBLY BOTTOM BRIDGE ASSEMBLY zf
PART NO. 100442 PART NO. 111482

S

Figure 232—Top and Bottom Bridge Removal

1. Pole Piece 8. Spring—Cushion
2. Bushing—Short 9. Washer

3. Washer 10. Washer

4. Terminal—Spring abutment 11. Washer

S. Bushing—Long 12. Washer—Lock
6. Bridge 13. Screw

7. Terminal 14. Screw—Jewel
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(8) BOTTOM BRIDGE REMOVAL. — Identical
with the operations indicated for Part No. 111482 in
paragraph 5¢.(5)(b), this section.

(9) RESISTANCE SPOOL REMOVAL. — Repair
of the mechanism does not usually require the removal
of the resistance spools or pole pieces and these parts
should remain intact. However, should it be necessary
to replace spools, unsolder the leads and remove the
mounting screws.

(10) MOVING ELEMENT DISASSEMBLY. —
Disassembly operations are identical with those required
for part number 111482 as described in paragraph
5.c.(8), this section.

¢. CLEANING, INSPECTION, TESTING,
REPAIR, AND INDICATOR TROUBLES,
AND REMEDIES.

(1) SCALE GLASS (PART NUMBER 110026
and 113665).—The case glass, if cracked, may be
forced out by placing the case, base down, in an arbor
press and applying pressure to a metal disk, slightly
smaller than the case opening, placed over the glass.
A glass badly shattered should be knocked out and
the bezel distorted by gripping the rim with a pair
of pliers. Once distorted, the bezel may be easily pushed
out. Before replacing the glass, all old sealing com-
pound must be removed. New sealing compound

should be applied to the
rim of the case front and a new glass inserted. A new
bezel, where necessary, should be forced firmly against
the paper spacer and glass.

(2) SCALE GLASS (PART NUMBER 111645).—
When scale glasses are broken, remove the four elastic
stop nuts and eight self-tapping screws from the case
front. Reassemble a new case front (supplied with
glass mounted), stop nuts, and self-tapping screws,
making sure the thin wax impregnated gasket is in the
proper position between the case flange and bakelite
front.

(3) SCALE PLATE.—The upper surface of the
scale plate should be free of all fuzz which might inter-
fere with pointer action. Fuzz may be singed off by
passing the face of the scale plate quickly through a
clean flame.

(4) MAGNETIC AIR GAPS.—The magnet air
gaps should be perfectly clean and free of all magnetic

particles. Any particles may be lifted out with a thin
steel needle.
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(5) JEWELS.—Clean the jewels by twirling a
pointed piece of matchwood in the cup of the jewel.
Inspect each jewel under a microscope for punctures
or surface pits. A sharp needle moved around in the
jewel cup will usually detect such fractures. Discard
rough jewels.

(6) MOVING ELEMENT.

(a) MOVING COIL.—Inspect the coil under a
microscope for loose or broken wires and for fuzz ad-
hering to the coil. To avoid a most troublesome form of
friction, singe off all fuzz by passing the coil quickly
through a clean flame. The resistance of each winding
of the moving coil should be 70 ohms = 10 ohms and
they should match each other within 2 ohms.

(b) SPRINGS.—The movement springs should
be flat spirals with convolutions evenly spaced. The
convolutions should not be deformed and should not
touch any part of the moving coil, bridge, or spring
guard. Minor distortions may be adjusted with a pair
of tweezers.

(¢) PIVOTS.—Otrdinarily, pivots require only
cleaning by pushing the points into a piece of pithwood
or soft cork. Inspect the pivots under a microscope for
damaged tips. Replace a pivot that is worn or mush-
roomed. To remove a damaged pivot, hold the mov-
ing coil firmly and grip the pivot shank in the jaws of
pivot extractor ST54533 or in the collect of a jeweler’s
lathe. Turn the moving coil and pivot in opposite di-
rections while exerting a steady pull. Care should be
exercised not to exert too much pressure as a broken
pivot will result. If new pivots are stored in oil, they
must be cleaned by rubbing them between porous paper
before insertion. Do not touch pivots unnecessarily as
perspiration may tend to rust pivots later in the as-
sembled instrument. To replace a pivot, bring the
pivot punch ST-19645, with handle ST-19646, near
the pointed end of the pivot and push this end into
the punch. Support the moving coil under the pivot
base, using the moving coil support fixture as shown
in column 4 in the table of figure 241, and force the
pivot into the pivot base being careful not to apply too
much pressure as the coil frame may become distorted.

Note
A high polish at rhe point does not indicate
pivot wear. The high polish reduces friction
and acts as a rust preventive. Do not oil
pivots.
(7) INDICATOR TROUBLES AND REMEDIES.

Trouble Probable Cause Remedy

FRICTION. Damaged pivots.

Damaged jewels.

Fuzz on moving coil or scale plate.
Foreign particle in air gap.

Moving coil touching.

Replace pivots.
Replace jewels.
Remove fuzz.
Remove particle.

Readjust jewels for proper coil clear-
ance or, if necessary, shift core and
recheck electrical adjustments.
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Trouble

Probable Cause

Remedy

Distorted spring.
Jewels too tight.

Repair or replace spring.
Readjust jewels to proper clearance
per paragraph 4.c., this section.

POINTER SLAMS
RIG™ T OR LEFT.

Incorrect wiring.
Open spool R, or R...

Open winding in moving coil.
Short circuited section in
spool R,-R;.

Leads short circuited at receptacle
pins.
Break in — or— lead.

Check wiring diagram. (See figure
45.)

Readjust spool. (See figure 236, and
table 4, this section.)

Repiace moving coil.

Replace spool or repair short circuit.
(Sce figure 236 and table 4, this sec-
ton.)

Resolder leads and clear short cir-
cuit.

Repair lead.

STEADY CENTER
SCALE READING.

Break in lead to spool R,.
Spool R.; open circuited.

Repair lead. (See figure 236.)

Replace spool. (See figure 236 and
table 4, this section.)

OFF CALIBRATION
AT CENTER OR END
SCALE.

Off adjustment.

Core not anchored firmly.

Readjust. (See paragraph 4. 4.(7),
this section.)

Readjust and tighten core and core
bracket screws.

d. REASSEMBLY.—Reassembly of the indicators is
exactly the reverse of the disassembly procedure. The
following instructions cover precautions to be observed

sistance of each spool. One lead from each singly wound
spool or two leads from each double wound spool must
be removed before measuring the resistance of the spool.

and additional operations required.
(1) SPOOLS.—Before reassembly, measure the re-

Each resistance should be in accordance with the values
listed in table 4, this section.

TABLE 4 SPOOL RESISTANCES

Indicator Symbol Spool
Part No. (Figure 236) Part No.
© 100442 R,, R, 106341
R,, R- 111489

R, 103775

111482 R,, R, 109722

or

111488

Ry, Bs 111489

R, 111488

+ 110026 R,, R, 106341
R,, R; 111489

R, 103775

111645 R,, R., R, 109722
R,, R; 111489

+ 13665 R,, R, 106341
R,, R, 111489

R, 103775

* Adjusted during repair, all other spools pread-
justed.

+ The dual winding 30 ohm spool, Part No. 111489,
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Quant.
Resistance Per Tolerance
Obms Mech. Ohbms
*¥140 2 — 21 —0
30 1 2 windings within 17¢ of
each other
120 1 —.6 — .6
90.4 2 + .5 —.5
115 2 - 17 —0
30 1 2 windings within 177 of
each other
115 1 - 17 —0
*140 2 —~21 —0
30 1 2 windings within 17¢ of
each other
120 1 — .6 — .6
90.4 3 +.5 —.5
30 1 2 windings within 177 of
each other
*140 2 4 2 i)
30 1 2 windings within 1¢ of
each other
120 1 +.6 — .0

replaces the two separate 30 ohm spools, Part No. 92732,
assembled in earlier fabrications of this type. If one
spool 92732 becomes defective, remove the second spool
92732 and replace the pair with one dual spool 111489.



(2) MOVING ELEMENT.—The resistance of the
moving coils should measure 70 ohms = 10 ohms and
should match each other within 2 ohms. Moving coils
failing to meet the above requirements should be re-
placed. Special care must be taken when reassembling
the moving element in the pole pieces in order to
avoid damage to the moving element and springs.

(3) JEWEL ADJUSTMENT.—After the moving
element has been remounted in the pole pieces, the
clearance between the coils and the ends of the core
should be equalized by adjustment of the jewel screws.
The final jewel adjustment is made by gradually turn-
ing the top jewel screw in the clockwise direction until
the slightest binding is noticed, indicating zero jewel
clear.

(4) MECHANICAL BALANCE. — The moving
element must be well balanced about the axis of rota-
tion in order that the calibration will check in the vari-
ous instrument operating positions as may occur in
service. Adjustable balance weights are provided on the
pointer tail and side arms for balancing purposes. Since
the ratiometer mechanisms have springs of low torque
and the pointer assumes an off-scale position on open
circuit, it is necessary to apply voltage to the mechanisms
during balancing operations. A general procedure for
balancing each of the mechanisms follows.

(a) Connect the instrument or mechanism in the
pertinent circuit as shown in figure 237. Set decade
box 1 and 2 to 100.5 ohms. Apply a 4-volt source of
supply and the pointer should assume an on-scale in-
dication. With the instrument scale plate horizontal,
place a small pencil dot on the scale plate directly be-
neath the tip of the pointer.

(b) Carefully raise the instrument from the hori-
zontal to the vertical position so that the pointer is
horizontal, and points to the left. Using the proper bal-
ance wrench, adjust the threaded tail weight in or out
until the pointer coincides with the pencil mark on the
scale plate.

(¢) Carefully raise the instrument to a vertical
position so that the pointer is vertical and adjust the
side arm weights until the pointer readiag coincides with
the pencil mark on the scale plate. Repeat horizontal
and vertical balancing operations until perfect balance
is obtained.

Note

Part Number 100442 and 111482 are mechan-
isms not equipped with a regular scale plate.
For balancing and electrical adjustment pur-
poses a temporary scale may be made using the
full size diagram of figure 233 as a template.
Mount the temporary scale plate on the regu-
lar mounting studs, and proceed with the bal-
ancing operations using the technique described
above.

(5) CHARGING MAGNET. (See figure 46.) —
Charge the magnet to as near saturation as possitle
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using a direction of rovide a magnet
polarity as shown by the compass needles in figure 46.
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Figure 233—Temporary Scale Plate—Template

(6) SCALE AND SPOOL ADJUSTMENTS. (See
figures 234 and 235.)

(a) GENERAL.—The adjustment of the instru-
ment to a given scale is made by shifting the core and
magnetic scale corrector and by readjusting certain
spools. Spool adjustment is only necessary when me-
chanical adjustment (shifting of core and Magnetic
scale corrector) is not sutficient. The diagrams shown in
figures 234 and 235 apply to all of the mechanisms and
indicators discussed herein.

(b) SCALE SPREAD CONTROL.—Shifting the
core up or down will have the effect of contracting or
expanding the pointer sweep as desired. This effect may
also be obtained by changing the resistance of spools
R, and R.. Moving the core down will lengthen the
sweep of the pointer. Increasing the resistance of the
series spools will have the same effect. Moving the core
up or decreasing the resistance of the series spools will
have the opposite effect. Moving the core up or down
or adjusting the series spool will not effect the pointer
indication at mid-scale.

Note
There is a limit to the allowable vertical motion
of the core as reasonable clearance must be
maintained between core and moving coil. The
pointer must swing without friction over the
entire scale arc.

(c) SCALE DISTRIBUTION CONTROL.—The
scale distribution or calibration may be changed by slight
rotation of the core about the core stud screw. Rotating
the core in a clockwise direction will shift the pointer
position at center scale to the left. The pointer position
at the left end and right end scale marks will shift to
the right. See figure 234 for effect of opposite rotation.
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(d) SCALE LOCATION CONTROL.—A uni-
form change in position of the pointer at all scale
points, equivalent to a shifting of the entire scale to one
side or the other, is obtained by shifting the magnetic

5
‘!‘ . CONDITION
o/ i ‘0 LOWON Q POINT
N \ /},17’  HIGH ON 5 POINT
£ | LOW ON 1Q POINT
- 7=

ADJUSTMENT:
ROTATE CORE CLOCKWISE

CONDITION
HIGH ON Q POINT
CHECKS ON 5 POINT
LOW ON [0 POINT

ADJUSTMENT «
PREFERRED:-MOVE CORE
DOWNWARD OR
ALTERNATE:- INCREASE

RESISTANGE OF SPOOLS
R AND R, (FIGURE 4)

CONDITION
HIGH ON Q POINT
HIGH ON 5 POINT
HIGH ON 1O POINT

ADJUSTMENT:
SHIFT MAGNETIC SCALE
CORRECTOR TO LEFT

MAGNETIC SCALE
CORRECTOR

EO 20-85BA-3

scale corrector. Shifting the scale corrector to the right
has the effect of shifting the calibration to the right and
shifting the corrector to the left has the opposite effect.

CONDITION

HIGH ON Q POINT
LOW ON 5 POINT
HIGH ON |Q POINT

ADJUSTMENT:
ROTATE CORE COUNTER-
CLOCKWISE

CONDITION

LOW ON Q POINT
CHECKS ON 5 POINT
HIGH ON |0 POINT

ADJUSTMENT:
PREFERRED:—MOVE CORE
UPWARD OR

ALTERNATE - DECREASE

RESISTANGUE OF SPOOLS
R, AND R, (FIGURE 4)

CONDITION

LOW ON Q POINT
LOW ON 5 POINT
LOW ON 1Q POINT

ADJUSTMENT
SHIFT MAGNETIC SCALE
CORRECTOR TO RIGHT

\‘T_:;ET!C SCALE

CORRECTOR

FULL LINES INDICATE POINTER POSITION BEFORE ADJUSTMENT.
DOTTED LINES INDICATE POINTER POSITION AFTER ADJUSTMENT.

Figure 234—Fundamental Calibration Adjustments
For Model 727 Types 6 and 54 (Part Nos.

110026 and 111645) Model 728 Type 11

(Part No.
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CONDITION
LOW ON L
HIGH ON C
LOW ON R

ADJUSTMENT
ROTATE CORE CLOCKWISE

COND!TION
HIGH ON L
CHECKS ON C
LOW ON R .

ADJUSTMENT .
PREFERRED: MOVE CORE
UPWARD OR

ALTERNATE - - INCREASE
RESISTANCE OF SPOOLS
R, AND R, (FIGURE 4)

CONDITION
HIGH ON L
HIGH ON C
HIGH ON R

ADJUSTMENT :
SHIFT MAGNETIC SCALE
CORRECTOR TO RIGHT

SCing
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e 4AGNETIC SCALE
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INDICATES POINTER POSITION BEFORE ADJUSTMENT
INDICATES POINTER POSITION AFTER ADJUSTMENT

FOR ADJUSTMENT OF

MODEL 9969 TYPES 4 AND 6 (PART NOS. 100442 AND 111482)

Figure 235—Fundamental Calibration Adjustments

For Model 9969

Types 4 and 6 (Part

Nos. 100442 and 111482)
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CONDIT 1 ON
HIGH O L
LOW On C
HIGH OM R

ADJUSTMENT
ROTATE CORE COUNTER -
CLOCK WISE

COND( TION
LOW ON L
CHECXS ON C
HIGH ON R

ADJUSTMENT :
PREFERRED : MOVE CORE
DOWNWARD OR
ALTERNATE : - DECREASE
RESISTANCE OF SPOOLS
R, AND R, (FIGRE 4)

CONDITION
LOW ON L
LOW ON C
LOW ON R

ADJUSTMENT:
SHIFT MAGNETIC SCALE
CORRECTOR TO LEFT
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(7) ADJUSTMENT PROCEDURE.

(a) GENERAL.

1. The adjustment necessary is dependent upon
the extent of the repairs made. Readjustment will be
necessary if the moving element, the position of the core,
or the resistance of the spools has been changed. Re-
placement spools should have resistance values as listed
in Table 4, this section.

2. Before adjustments are made, rotate the
movable spring abutments located on the top and bottom
bridges so that the pointer will move off scale at the
“empty” end with nc oltage applied to the instrument.

3. It is reco mended that the two core bracket
screws (G) and the core-stud screw (8), figure 244, be
partially tightened and the core pried into position with
a non-magnetic pryi: g tool, the three screws, then being
tightened after adjustment.

Note

The core bracket screws and core stud screw
must be firmly tightened after adjustment. This
may slightly alter the adjustment. Practice will
indicate proper tension to leave on core screws
during adjustment and the deviation in adjust-
ment to allow for the tightening of same.

4. Increasing familiarity with the ratiometer
mechanism and its circuit will awaken in the repair man
an understanding of the fact that results in adjustment
similar to those described may be obtained by varying
the resistance of other circuit elements. One should keep
in mind that wide adjustments of these may badly upset
the operation of the instrument while minor adjust-
ments will do no harm from the operating standpoint
and can be very helpful in saving time. In manufactur-
ing, it has been found desirable to reduce the number
of adjustments to a minimum, concentrating only on
core and magnetic scale ‘corrector positions and the ad-
justment of the spools in the specific instructions below.
It is impractical to describe the effect of the numerous
other possible adjustments and these must be left to the
more experienced operator to study after the funda-
mental procedure has been mastered.

(b) PART NUMBERS 100442, 110026, and
113665.

1. Mount and connect the moving coil shunt
spool R,-R. and spool R, as shown in the pertinent
pictorial diagram of figure 236.

2. Charge the magnet if this has not already
been done. See paragraph 4.d.(5), this section.

3. Substitute a decade resistance box, set at ap-
proxirately 110 ohms, for spools R, and R..

4. Partially tighten the core bracket screws (6)
and core stud screw (8) and pry the core downward
(away from magnet) while keeping it centered laterally.
(See figure 244.)

. 5. Connect the mechanism and the two addi-
tional decade resistance boxes (No. 1 and No. 2) as
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REAR VIEW

MCDEL 727 TYPE 54
MODEL 9965 TYPE 6 (FLEXIBLE COLORED LEADS)

Figure 236—Pictorial Wiring Diagram
= R z

shown in the applicable diagram of figure 237. Mount
the temporary scale made according to figure 233 for
part number 100442 or the regular scale for part num-
ber 110026 and 113665. Set decade boxes No. 1 and No.
2 to 100.5 ohms and apply 4.1 volts d.c. with the polarity
shown in figure 237. The pointer should indicate ap-
proximately center scale.

Note

The temporary scale has three lines at each
adjusting point, marked “L”, “C”, and “R”.
The scale lines are 3215 degrees from the
center line. The short lines either side of the
major lines indicate the plus-minus tolerance
for adjustment. Thus if the pointer indication
falls within the area between the tolerance
lines, the mechanism is considered satisfac-
torily adjusted.

6. Set decade box No. 1 to 16.8 ohms and
decade box No. 2 to 184.2 ohms. The pointer should
indicate "Empty” or "0 at the left end scale. Note the
reading carefully.

7. Set decade box No. 1 to 184.2 ohms and
box No. 2 to 16.8 ohms. The pointer should indicate
“Full” or 10" at the right end scale.

8. Alternately adjust the vertical position of
the core and the resistance of the decade boxes sub-
stituted for spools R, and R. until exact end scale
indications are obtained. Note paragraph 4.4.(6)(b),
tais section. Do net allow R, or R, to exceed 140 ohms,
the maximum resistance of the stock replacement spools.

o~
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9. Set decade resistance box No. 1 and No. 2
to 100.5 ohms. The pointer should indicate mid-scale (5
tenths or “half full”). Any error in reading may be
corrected as directed in paragraph 4.4.(6)(c), this
section,

Note

Alternately set the decade boxes No. 1 and
No. 2 for the end scale and center scale indi-
cations and carefully pry core and adjust spools
R, and R. until optimum calibration is at-
tained.

10. By means of a Wheatstone bridge, adjust
spools R, and R., to the values of the decade resistance
boxes substituted therefor and wire the spools in the
mechanism.

(c¢) PART NUMBERS 111482 and 111645.

1. All spools for these mechanisms are pre-
adjusted in stock to the resistance values given in Table
4, this section. Calibration adjustment is made by shift-
ing the core and magnetic scale corrector as explained
in paragraph 4.4(6)(a),(b).(c).(d), this section. Sce
figure 234 for pictorial adjustment procedure. In all
cases, large scale adjustments should be made by shifting
the core, only minor adjustments being made by shifting
the magnetic scale corrector.

2. If the core in the magnetic air gap has been
removed or if the magnetic circuit has been disturbed, it
will be necessary to charge the magnet. See paragraph
4.4.(5), this section.

3. Partially tighten the core bracket screws and
core stud screw and pry the core downward (away from
magnet) while keeping it centered laterally.

4. Connect the mechanism and the two decade
resistance boxes (No. 1 and No. 2) as shown in the
applicable diagram of figure 237. Mount a temporary
scale made according to figure 233 for part number
111482 or the regular scale for part number 111645.
Set each decade box to 100.5 ohms and apply 4.1 volts
d.c. with the polarity shown in figure 237. The pointer
should indicate approximately center scale.

5. Set decade box No. 1 to 16.8 ohms and
decade box No. 2 to 184.2 ohms. The pointer should
indicate “empty” or 0" at the left end scale. Note the
reading carefully.

6. Set decade box No. 1 to 184.2 ohms and box
No. 2 to 16.8 ohms. The pointer should indicate “full”
or 10" at the right end scale.

7. Alternately adjust the vertical position of
the core and shift the magnetic scale corrector until
exact end scale indications are obtained. Note para-

graph 4.4.(6)(b) and (d), this scction.

Note
If end scale calibration adjustment can not be
satisfactorily obtained by shifting core and scale
corrector, the resistance of spool R, or R.. must
be changed. Table 4, this section, lists the alter-
nate spools for this purpose.

Paragraph 4

8. Set decade resistance box No. 1 and No. 2
to 100.5 ohms. The pointer should indicate mid-scale (5
tenths or “half full"). Any error in readings may be
corrected as directed in paragraph 4.4.(6)(c), this
section.

Note

Alternately set the decade boxes No. 1 and
No. 2 for the end-scale and center-scale indi-
cations and carefully pry core and adjust mag-
netic scale corrector until optimum calibration
is attained.
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Figure 237—Calibration Adjustment Connections

(8) FINAL INSPECTION.

(a) Remove any magnetic particles which may
cling in the air gap and, in general, clean the mechanism.

(b) Clean the inside of the scale glass with a
soft cloth and remove all lint before mounting the case.

(¢) Mount the case and receptacle parts.

(d) Connect the instrument or mechanism in the
applicable circuit of figure 237 and check the end point
and center indications per paragraph 4.d(7)(5)6.7.
and 9.

(e) The instrument is rcady for installation or
stock.
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5. DIAL CHANGE INDICATORS.
a. INSPECTION (See figure 238).

(1) ELECTRICAL.

(a) Remove selector knob and pin.

(b) Remove shield by taking out three
screws. Dismantle switch by removal of rivet.
Clean contact plate, end of springs and contact
cup using fine emery paper. Polish using crocus
cloth 000 grade. Re-rivet assembly using a
new rivet.

(c) Make sure all connections are clean
and tight.

(d) Connectas shownin figure 239. Adjust
the potentiometer unit to the value shown in

table. The pointer should indicate EMPTY,

96

FULL, or CENTER scale within 2%. If indi-
cation is outside this limit, replace movement.

(2) MECHANICAL. - Examine all bearings;
ifappreciably worn, replace them. If, however,
they are in good order, they should be carefully
cleaned.

b. REPAIR.

(1) REMOVAL OF RATIOMETER.

(a) Remove selector knob and pin.

(b) Remove complete backplate assembly
by taking out four screws. With backplate re-
moved place unit in fixture (see figure 239A)
which will hold unit steady while repairs are
made.
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Figure 239—Electrical Connection Dicgram

(¢) Remove shielded ratiometer assembly by
taking out four screws.

(d) Remove cover by taking out two screws.

(e) Remove ratiometer by taking out four
screws.

CAUTION
Great care should be taken not to damage
pointer as a wrong reading will result due to
a wwisted pointer.

(f) Reassemble in reverse order using new ratio-
meter.

(g) Care should be taken not to let magnet
touch shield case.

(2) REPLACEMENT OF GLASS.
(a) Remove selector knob and pin.

sure

(b) Remove selector plate by taking out five -

SCrews.

(¢) Place new glass in recessed opening using
new gasket.

(3) REPLACEMENT OF DIAL.
(a) Remove selector knob and pin. -

(b) Remove complete backplate assembly by tak-
ing out four screws.

Section IV

QN irny . Paragraph 5
’DtD grap

(¢) Remove old dial by taking out four screws.

(d) Attach new dial using same screws. Make

dial fits correctly.

(e) Apply a coating of insignia red enamel,.
Spec. 1-GP-59 to color 1-GP-12A No. 9-2 to these
screws. This prevents screws working loose in service.

Note

Never attempt to attach dial from front of in-
strument through window, as this will result in
a damaged pointer and dial.

CAUTION

The “"EMPTY" and “"FULL"” calibration marks
on the finished dials, are not in all cases lo-
cated 321/, degrees from the true vertical cen-
ter of the dial. In all cases, however, ratio-
meters shall be tested so that “EMPTY” indi-
cates 321/, degrees to the left of the vertical
center line: “"CENTER” indicates on the ver-
tical center line: and “FULL” indicates 3214
degrees to the right of the vertical center line.
Adjustments to the “EMPTY” and “FULL”
marks on the finished dials are to be made on
the tank units as indicated in section IIL
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Figure 242—Shield and Base Removal Model 9969
Types 4 and 6 (Part Nos. 100442 and 111482)

Cover—Shield
. Mechanism

. Base—Bakelite
. Washer—Lock
Nut

. Shield

QAW BN -

¢. RATIOMETER (WESTON).

(1) DISASSEMBLY.

(a) Fixture ST55316 is designed to hold the com-
pleted instrument as well as the partially dismounted
mechanism as shown in figure 246. This fixture can be
made from movement plate part number 110199 and
should prove invaluable to the operator.

Note

Before proceeding with the disassembly, ascer-
tain the model, type, and part number of the
mechanism involved and refer to the pertinent
paragraph below.

(b) MODEL 9969 TYPES 4 AND 6. (PART
NUMBERS 100442 AND 111482.)
1. SHIELD AND SHIELD COVER RE-
MOVAL. (See figure 242).
a. Remove the two shield cover screws (8)
and lock washers (7).
b. Remove the four shield to base screws
(11), four lock washers (10), and two mounting
brackets (9).
2. BASE REMOVAL. (See figure 242.)
a. Remove the three slotted nuts (5) and
the three lock washers (4) from the rear of the base (3).
b. Remove base (3) by sliding it off over the
three flexible leads.
3. TOP BRIDGE REMOVAL. (See figure
232).

7. Washer—Lock

8. Screw—Shield cover
9. Bracket—Mounting
0. Washer—Lock

1. Screw

—

a. Unsolder the flexible leads from the two
top bridge terminals (4) and (7).

b. Unsolder the outer terminations of the
top springs from their respective abutments.

c. Remove the outer bridge mounting parts
in the order listed. The designations “right” and “left”
referred to below are determined with the pole piece
horns facing the operator.

Left Side Right Side
Screw (13) Screw (13)
Washer—Lock (12) Washer—Lock (12)
Washer (11) Washer (11)
Washer (9) Washer (10)
Spring—Cushion (8) Spring—Cushion (8)
Terminal (7)
Bridge (6)
Screw jewel (14)

Note
The constituent bridge mounting parts of the
mechanisms of Model 9969 Type 4 and Model
9969 Type 6 are identical, but the parts are
located on opposite bridge supports.

d. Remove the inner bridge mounting parts
in the order listed below:

Left Side Right Side
Bushing (5) Bushing (5)
Terminal — spring abut- Washer (3)

ment (4)
Bushing (2)
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Figure 244—Magnet, Core, and Moving
Element Removal.

Nut Screw

1 6.

2. Washer—Lock 7. Washer—Lock

3, Washer 8. Screw

4. Stud—Magnet 9. Washer—Lock‘
5. Magnet 10. Element—Moving

4. MAGNET, CORE, AND MOVING
ELEMENT REMOVAL. (See figure 244.)

a. Unsolder outer termination of bottom
spring or springs from bottom bridge abutments.
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b. Remove nut (1), lock washer (2), washer
(3), and magnet stud (4). '

¢. Pry magnet (5) from pole piece assembly
and slide magnet out.

d. Remove screws (6) and lock washers (7).

e. Remove screw (8) and lock washer (Oh

f. Tilt mechanism toward the magnet end
of the pole piece and lift core bracket assembly and.
moving element (10) from the pole piece structure. Be

careful. Avoid damage to the moving element during
this operation.

5. BOTTOM BRIDGE REMOVAL. (See fg-
ure 232).—Remove the bottom bridge mounting parts
in the order listed below:

a. PART NUMBER 100442.

Left Side Right Side

Screw (13) Screw (13)
Washer—Lock (12) Washer—Lock (12)
Washer (11) Washer (11)
Washer—Insulating (10) Washer—Insulating (9)

Terminal (7)

Bridge—Bottom (6)
Screw jewel (14)

Bushing (5) Bushing (5)
Washer (3) Terminal — Spring abut-
ment (4)
Bushing (2)
b. PART NUMBER 111482.
Left Side Right Side
Screw (13) Screw (13)
Washer—Lock (12) Washer—Lock (12)
Washer (11) Washer (11)

Washer—Insulating (9) Washer—lnsulating (10)
Terminal (7)
Bridge—Bottom (6)

Bushing (5) Bushing (5)

6. RESISTANCE SPOOL REMOVAL. — Re-
pair of the mechanism does not usually require the
removal of the resistance spools or pole pieces and
these parts should remain intact. However, should it be
necessary to replace spools, unsolder the leads and re-
move the mounting screws.

7. MOVING ELEMENT DISASSEMBLY.—
PART NUMBER 100442. (See figure 245.)

a. Unsolder the leads from the moving coil
to the inner top and inner bottom spring terminals (7).

b. Remove the nut (2) from the upper pivot
base.

¢. Remove the parts (3) through (11) from
the upper pivot base in the order shown on figure 245.
The movement springs are delicate. Always handle them
by grasping the inner spring terminal with a pair of
pointed tweezers. The balance weights (9) and (10)
should not be removed from the pointer (11) unless
they are loose or damaged.
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d. Invert the moving element and remove
nut (2) from the bottom pivot base.

e. Remove the parts (3) through (8) from -
a < ( ) the lower pivot base in the order shown on figure 12; °
observing the precautions indicated in paragraph 5.c.
@—'. a (7)(¢), this section.
f. The pivots (1) are forced into the pivot
base and may be extracted by grasping the pivot shank

in pivot pulling pliers ST54533 and turning the coil
D from side to side while pulling.

-
A

MOVING—>=
-GOIL
"LEAD

MOVING
COIL
LEAD
°=+—®)
il\a%

Figure 245—Moving Element Disassembly— Figure 246—Moving Element Disassembly—
Part No. 100442 Part No. 111482,

. Pivot 7. Terminal 1. Pivot 7. Terminal

Nut 8. Bushing 2. Nut 8. Bushing

Spring 9. Weight—Balance side arm 3. Spring 9. Weight—Balance side arm
. Guard—Spring 10. Weight—Balance tail 4. Guard—Spring 10. Weight—Balance tail
. Bushing 11. Pointer S. Bushing 11. Pointer
. Spring 12. Coil—Moving 6. Spring 12. Coil—Moving
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8. MOVING ELEMENT DISASSEMBLY—
PART NUMBER 111482. (See figure 246.)

a. Unsolder the moving coil lead from the
inner spring terminal (7) of the top pivot base.

b. Remove the nut (2) from the upper pivot
base. '

c. Remove the parts (3) through (11) from
the upper pivot base in the order shown on figure 246,
observing the precautions given in paragraph 5.c.(7)(¢).
this section.

d. Invert the moving element and remove
nut (2) and spring (3) from the bottom pivot base.

e. The pivots (1) are forced into the pivor
base and may be extracted by grasping the pivot shank
in pivot pulling pliers ST54533 and turning the coil
from side to side while pulling.

d. ELECTRICAL TESTS.

(1) RATIO DETERMINATION.

(a) Shift the tails of the top and bottom abut-
ments as far to the right as is possible. When the 1n-
strument is held in the vertical position the pointer
should drift to the left end of the scale. It may be neces-
sary to tap the instrument in order to overcome the
initial pivot friction.

(b) Connect the instrument as per diagram
No. 1 of Figure 247, and set resistance boxes RA and RB
to 920 ohms each.

(¢) Apply 10 volts dc and vary RA until the
pointer indicates the left end scale mark. Note the value
of resistance and then vary RA until the pointer in-
dicates the right end scale mark. Again note the re-
sistance.

(d) The over-all ratio can then be determined
by dividing the original value of RA plus moving coil

DIAGRAM NO._ |
OUTER TOP SPRING

—

OUTER BOTTOM INNER TOP SPRING
ov ~ g

INNER BOTTOM

o ¢ R
.t B
| Ra
| |

|
|
INNER TOP SPRING |

OUTER TOP SPRING

INNER TOP SPRING

J OUTER TOP SPRING |
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resistance by the small value of RA plus moving coil
resistance. The over-all ratio of the mechanism should
be three to four plus or minus 2 percent. If the ratio
is lower than this value, loosen the two core bracket
screws and the one core to base screw and shift the core
a slight amount up (towards the magnet). Tighten
screws and recheck the ratio. A little experience will
be necessary in order to minimize the amount of re-
adjustments necessarv to attain the proper over-all
ratio.
(2) ELECTRICAL AND RESISTANCE
READJUSTMENTS.

(a) Check the connections of all spools and

terminals according to diagram No. 2, figure 247.

(6) Connect the instrument as per diagram No.
2 and with position RX and RY set to 100.5 ohms
and with 4.1 volts applied to the circuit, the pointer
should deflect to the center of the scale plus or minus
31/, degrees.

(¢) Change box RX to 16.8 ohms and RY to
184.2 ohms and the pointer should deflect to the left
end of the scale.

(d) Chahge RX to 184.2 ohms and RY to 16.8
ohms and the pointer should deflect to the right end
of the scale.

(e) If the pointer has not indicated correctly
at the left, center, and right marks, it will then be
necessary to replace the spools marked R,, R., and R,
with variable resistance boxes and repeat the above
operations.

(f) By the proper manipulation of these three
resistance boxes the proper end scale and center scale
marks can be obtained. After this has been accomplished
note the resistance of the boxes and readjust those spools
to the new values in the instrument.

DIAGRAM NO. 2

Ry

-~

>
INNER -
BOTTOM SPRING

| OUTER

BOTTOM SPRING

Figure 247—Internal Wiring Inspection
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6. TANKS UNITS.

The following applies to all tank units except where

noted, then the particular tank unit will be specified.
Note

When dismantling and reassembling tank units,
care should be taken not to damage the re-
sistance winding or the metal bellows.

J=

STUD

Figure 248—Potentiometer Assemblies

a. INSPECTION. (See figure 248.)

(1) Make sure all electrical connections are clean

and tight. |

(2) Examine all bearings; if appreciably worn, re-

place them. If, however, they are in good condition
they should be carefully cleaned.

)

: Section IV
] i
iy L"L Paragraph 6
(3) Make sure there is a good clean contact between
contact arm and resistance winding. This contact should
be adjusted to a wiper arm tension of 56 grams (2
ounces) =25 grams (.8 ounces). Gage Assembly 0-150
gram scale, Western Electric Model 70-]

may be used for making this
adjustment.

(3A) Make sure there is a good clean contact between
the adjustment levers and resistance winding and be-
tween the contactor and contact arm.

(4) Check warning signal switch. If defective, re-
place it.
(5) FOR INSPECTION OF
EA-65 TANK UNIT.

(a) Disconnect tank unit from circuit by remov-
ing plug connection.

(b) Check resistance of center portion of re-
sistance winding with a Wheatstone bridge or a good
ohmmeter. To test this winding, the circuit between ad-
justment lever (A) and the winding must be broken by
inserting between them a thin piece of insulating paper.
The center portion of the winding then is determined
by measuring the resistance across the (C) and (D) ter-
minals. This resistance should not be less than 250 ohms.
Should the measured resistance vary from the stated tol-
erances, replace with new base assembly.

(¢) With the same setting, feasure resistance
across terminals (E and C). This resistance must be
plus or minus 10 ohms of the center section, but not
less than 250 ohms. Should the measured resistance
vary from the stated tolerances turn adjustment screw
(F) until resistance comes within specified limits.

(d) To check the third section of the winding,
remove insulating paper and place same between adjust-
ment lever (B) and winding. Measure resistance be-
tween terminals (C and D). The resistance must be
plus or minus 10 ohms of the center section, but not
less than 250 ohms. Should the measured resistance vary
from the stated tolerances, turn adjustment screw (G)
until resistance comes within specified limits.

_HOUSING
BELLOWS
SEAL
rY///f—KEY
BELLOWS
NUT
i LEVER
LEVER ROLLER
GUIDE
/BEARING

)
o I(©
A\:@o

Figure 249—Direct Lift Housing
Sectional View
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CAUTION
Make sure that insulating pieces used to break
circuit at adjustment levers are removed be-
fore connecting tank unit to the indicator.

(6) FOR INSPECTION OF EA-17 OR
EA-67 TANK UNIT.
(a) Make sure the roller moves freely on ac-
tuating pin assembly in float.
(b) Make sure the lever roller moves freely on
lever (See figure 249.)

b. REPAIR.

(1) BINDING AT FLOAT ARM BEARING.
(See figure 250.)

(a) Remove float arm and operating rod by
taking out locking pin at bearing and unsoldering and
removing small nut beneath housing.

(5) Remove operating rod and bearing pin by
filing one end and driving out.

(¢) Clear both bearing holes.

(d) If bearing shows appreciable wear, replace it.

(e) Reassemble, using new bearing pin. Use stak-
ing tool (see figure 250A) for holding float on float
fork.

Note
Both bearing and bearing pin should be pol-
ished with crocus cloth 000 grade.

(2) DEFECTIVE METAL FLOAT.— The float
should be thoroughly dried before soldering, and care
should be taken that additional leaks are not caused
by soldering operation.

- IMPORTANT
"Prior to soldering, to remove any fuel which
might be inside the float, the float should be
immersed in boiling water for approximately 5
minutes after all traces of bubbles have ceased
to emerge from the crack.

HOUSING BELLOWS

OPERATING BEARING
ROD PIN

Figure 250—Housing and Fulcrum Pipe Assembly
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— 5 5
—~r~—a 64

Figure 250A—Staking Tool for Float Fork Arm

(3) REPLACING POTENTIOMETER ASSEM-
BLY. (See figure 248.)

(a) FOR TANK UNITS EA-15, EA-16, EA-17,
EA-65, EA-67, OR EA-85.

1. Remove old potentiometer assembly by tak-
ing out two studs or screws, loosening screw (H), and
removing it together with link from slotted arm .

2. Remove leads.

a. FOR TANK UNIT EA-15, EA-16, EA-17,
EA-67 OR EA-85.—Unsolder two leads (K) at potenti-
ometer assembly and remove remaining lead (L) by
taking out screw.

b. FOR TANK UNIT EA-85. — Unsolder
all leads from connector.

3. Assemble new potentiometer assembly using
same screws, etc., and solder leads in the original posi-
tions.

(b) FOR TANK UNIT EA-18. (See figure 251.)
1. Remove two nuts (A), two washers,
cover, and gasket.
2. Disconnect three leads (B) from terminal
plate by taking out three screws.

3. Remove two nuts (C) and lift terminal plate
from two studs and bend back, using the wires (D) as
hinges.

Note

In handling this assembly, care should be taken
not to damage resistance winding.

4. Remove old potentiometer and terminal
assembly by taking out two studs. Loosen screw (H)
(figure 248), and remove it together with link from
slotted arm (5).

5. Reassemble in reverse order using replace-
ment potentiometer and terminal assembly.
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(4) REPLACING BELLOWS SEAL ASSEMBLY.
(See figures 248, 249 and 250.)—If bellows is dam-
aged, replace complete bellows seal assembly.

' (a) If tank unit EA-15, EA-16, EA-18, EA-6S,
or EA-85 is being repaired:

1. Disconnect operating rod by unsoldering
and removing small nut directly beneath housing.

2. If tank unit EA-17 or EA-67 is being
repaired, remove guide bearing by taking out two studs
(A). (See figure 249.)

3. File off head of rivet, and drill out remain-
der of rivet with No. 53-(.059) drill to a depth of 1/
inch from top of bellows nut. (See figure 250.)

4. Remove bellows nut and lift out completc
bellows seal assembly.

5. Clean gasket surface on housing.

D ~< 6. Put bakelite varnish on gasket surface.

7. Insert replacement bellows seal assembly
so that key enters slot in housing and secure with new
bellows nut.

8. When nut is in place, using drill No. 53
(.059) drill a new hole 1 of an inch deep into housing
and drive in new rivet.

9. Reassemble remainder in reverse order. Us-
ing fixture (see figure 251A) for holding housing while
tightening sylphon nut.

(5) TESTING BELLOWS SEAL (See figure 251B.)
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Figure 251 A—Fixture T-2 for Holding Tank Unit

Housing While Tightening Sylphon Nut
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D ™ (a) The transmitter to be tested, less float, float-
arm, cover, linkage assembly and potentiometer, is
placed in the fixture as shown by the dotted lines. The
clamping fixture is placed on top of transmitter and
the clamping lever is swung around to engage the slot
in the locking fixture.

(b) Pour kerosene into top of housing until bel-
lows seal is covered. Air pressure of 40 lbs. per square
inch is then applied through air inlet to the inside of
fixture. Watch surface of kerosene in housing for air
bubbles which indicate a leak.

(¢) If a new bellows seal must be installed pro-
ceed as outlined in paragraph (4).

E A
WASHER
== COVER
—T 7
{i
GASKET
SCREWS o, ¢
2 "’5& TERMINAL
> PLATE

° STUDS RESISTANCE
STRIP

ol
l I 5!‘ POTENTIOMETER
; ASSEMSBLY

]

Figure 251—Potentiometer Removal from EA-18
Tank Unit Housing

AOUCEG COUPLNG
Iwd

+
J :Fugurl 251 B—Fixture T-6 Testing Bellows Seal
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(5) REMOVAL OF POTENTIOMETER
ASSEMBLY.

(a) If tank unit EA-15, EA-17, EA-67, or EA-85
is being repaired (figure 248), remove potentiometer as-
sembly by taking out two studs, loosening screw (H)
and removing it togecher with link from slotted arm
(J) Unsolder two leads (K) at potentiometer assembly
and_remove remaining lead (L) by taking out screw
o) =

(b) If tank unit EA-G5 is being repaired, un-
solder all leads from connector and remove potenti-
ometer assembly by taking out two studs, loosening
screw (H) and removing it together with link from
slotted arm ().

(¢) If tank unit EA-16 is being repaired, re-
move potentiometer assembly by taking out the two
studs or screws, and two screws (N), removing link
from slotted arm () after first loosening screw (H).

(d) If tank unit EA-18 is being repaired. (See
figure 251.)

I. Remove two nuts (A), two washers, cover
and gasket.

2. Disconnect three leads (B) from terminal
plate by taking out three screws.

3. Remove two nuts (C) and lift terminal plate
from two studs and bend back, using the wires (D)
as hinges.

EO 20-85BA-3

Mote

In handling this assembly, care should be
taken not to damage resistance winding.

4. Remove old potentiometer and terminal as-
sembly by taking out two studs. Loosen screw (H) (fg-
ure 248) and remove it together with link from slotted

arm (J).

5. Reassemblie in reverse order using replace-
ment potentiometer and terminal assembly.

7. SELECTOR SWITdH.

CAUTION

Care should be taken in handling the parts of
this unit.

a. DISASSEMBLY. (See figure 252.)

(1) Loosen rear terminal plate by taking out two
screws (A).

(2) Remove screw (B) in index knob.

(3) Remove index knob (C) and pin (D).

(4) Remove nut (E).

(5) Remove rear terminal plate (F) and totary
switch (G) as a unit.

(6) Dial can also be removed by taking out the
three screws (H).

=

TERMINALS

SWITCH

REAR
TERMINALS

Figure 252—Selector Switch Sectional View

108



Section IV

EO 20-85BA-3 R E S C z’, N D E D Paragraphs 7-9

b. CLEANING, INSPECTION, TESTING
AND REPAIR.

(1) Make sure all connections are clean and tight.

(2) Check soldered connections from switch ter-
minals to rear terminals. Repair if any are broken or
loose.

(3) Make certain there is sufficient tension be-
tween contact arms and buttons. Clean out all dirt,
chips or oil that may be between contact arms and con-
tact buttons.

(4) Be sure detent balls are clean and move freely.
c. REASSEMBLY.
(1) Reassemble Selector Switch in reverse order to
disassembly.
8. VOLTAGE COMPENSATOR.
The data for this unit will be supplied at a later
date as a revision to this manual.
9. STROKE ADJUSTMENT UNIT.

CAUTION
Care should be taken not to damage the re-
sistance windings.

A (sTUDS)

EQUAL DISTANCES —*=

a. DISASSEMBLY. (See figure 253.)

(1) Remove resistor assembly by taking off nuts
(A) lock washers and spacers.

(2) Drive out studs (B) simultaneously, making
sure that edge of hole in panel is not damaged.

(3) Remove contact shoe assembly by taking off
nut (C) and lock washer and plain washer.

6. CLEANING, INSPECTION, TESTING
AND REPAIR.

(1) Check resistor assemblies for damaged wind-
ings. Replace if necessary.

(2) Check contc:t shoe assembly to make cer-
tain shoe has sufficient tension. Replace assembly if
damaged.

(3) Clean out all dirt, grit, etc., so that a bright
clean contact is made at all times.

c. REASSEMBLY.

(1) Reassemble this unit after all repairs are made
in reverse order to the disassembly procedure.

RESISTOR
ASSEMBLY OREeT
ASSEMBLY

WS

CONNECTION q
STRIP

Figure 253—Stroke Adjustment Unit
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1 ) | |
center | P
| :
E~ 0
|
| ty
J
Indicator A B C D E F
Max. Max. Center of Gravity Approx.

EA-100 234 21, 17% 25, A 0
EA-101 ERA 3 17 253 % 0
EA-102 23 21, 17 25 5% Va
EA-104 31, 3V 17 253 58 Y8
EA-108 234 21, 17 253 Y% Vs
EA-109 31, 31, 27 37% 1 Ya
EA-111 31, 314 273 3% 1 Y8
EA-124 3y, 3% 17 253 % Vs
EA-140 ERVA 3% 27 3% 13 0
EA-143 3y, 3% 1% 253 % Ya
EA-148 23, 21, 17 234 % A
EA-150 31, 3 2% 37 13 Y4
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Figure 254—General Dimensions of Liquidometer Indicators
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Approx.
Unit Number A B C D E Weight Remarks
EA-31 3-1/2 3-1/4 3-1/8 1-5/8 3-5/16 1.27 Ibs.  See Table 2 for Weston
EA-35 2-5/8 2-13/32 2-1/4 2-1/4 3-1/4 0.95 1bs. Model, Type and Part
EA-36 3-1/2 3-1/4 . 3-1/8 2-5/16 3-5/16 1.38 lbs. Numbers.
EA-343 2-3/8 2-3/8 2-1/4 2-3/8 3-1/4 0.95 Ibs.
NOTE
’,,‘f' These indicators cross-referenced with Table 1.

o

Figure 255—General Dimensions of Weston Indicators
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Section IV

EO 20-85BA-3

TABLE 6

LIQUIDOMETER DIAL CHANGE INDICATORS CROSS REFERENCED
WITH TABLE 1

External  Internal
Dial Change Airplane Wiring Wiring Receptacle Number of
Indicator Manufacturer Model Fig. No. Fig. No. Number Dials Voltage
EA-41A-1 MARTIN PBM3 106 163 AN3102-18-1P 5 24V. & 3V.
EA-41A-2 MARTIN PBM3 107 163 AN3102-18-1P 5 24V. & 3V.
EA-41A-4 MARTIN PBMs 130A 163 AN3102-18-1P 5 24V, & 3V,
EA-41A-5 MARTIN PBMs 130AD 163 AN3102-18-1P 5 24V, & 3V,
EA-41A-6 MARTIN PBMSsA 130AB 163 AN3102-18-1P 5 24V, & 3V,
EA-46W-1 MARTIN A-20B 108 164 AN3102-18-1P 3 24V,
EA-47-1-24 DOUGLAS B-26 112 165 E-1003-1-10 6 24V,
EA-47-2C BOEING B-17 110 166 AN3102-20-1P 6 24V,
EA-47-10 MARTIN B-26F& G 109 165 E-1003-1-10 6 24V,
EA-47W-1 MARTIN B-26 111 167 E-1003-1-10 6 12V.
EA-47W-1-24 MARTIN B-26 112 168 E-1003-1-10 6 24V,
EA-47W-2 BOEING B-17 110 169 AN3102-20-1P 6 24V, & 3V.
EA-47W.2C BOEING B-17 110 169 AN3102-20-1P 6 24V & 3V,
EA-47W-2V BOEING B-17 110 169 AN3102-20-1P 6 24V. & 3V,
EA-47AW -4 DOUGLAS A-20C 117 169 AN3102-20-1P 6 24V, & 3V,
EA-47W-6 DOUGLAS A-20C 114 169 AN3102-20-1P 6 24V. & 3V,
EA-47W-7 DOUGLAS A-20G 115 169 AN3102-20-1P 6 24V, & 3V.
EA-47W 8 DOUGLAS A-20H 116 169 AN3102-20-1P 6 24V,
EA-47AW-4 DOUGLAS A-20C 117 170 AN3102-20-1P 6 24V. & 3V,
EA-47AW-5 DOUGLAS A-20C 118 170 AN3102-20-1P 6 24V, & 3V.
EA-48-5 DOUGLAS C-47 119 171 AN3102-16S-1P 4 12V,
EA-48-5-24 DOUGLAS C-47 119 172 AN3102-16S-1P 4 24V,
EA-48-12 DOUGLAS C-53 122 171 AN3102-16S-1P 4 12V.
EA-48-12-24 DOUGLAS C-53 122 172 AN3102-16S-1P 4 24V.
EA-48-13 DOUGLAS C-53 122 171 AN3102-16S-1P 4 12V.
EA-48-15 DOUGLAS C-53 122 171 AN3102-16S8-1P 4 12V,
EA-48-16 BOEING B-29 120 173 AN3102-18-1P 4 24V,
EA-48-17T BOEING B-29 121 173 AN3102-18-1P 4 24V,
EA-48W.14 NORTHROP YP-61 123 175 AN3102-18-1P 4 24V, & 3V.
EA-48W-18 NORTHROP P-61 124 175 AN3102-18-1P 4 24V, & 3V.
EA-48AW.-1 DOUGLAS A-20A 113 174 AN3102-18-1P 4 12V, & 3V.
EA-48AW-2 DOUGLAS A-20A 113 174 AN3102-18-1P 4 12V, & 3V.
EA-48AW-6 DOUGLAS A-20A 113 174 AN3102-18-1P 4 12V. & 3V,
EA-49-4 N. AMERICAN B-25C 125 176 AN3102-20-1P 5 24V,
EA-49W-1 MARTIN B-26. 129 179 E-1003-1-10 S 12V.
EA-49AW.2 N. AMERICAN B-25 126 177 E-1003-1-10 5 12V. & 3V.
EA-49AW-3 N. AMERICAN B-2sA & B 127 177 "E-1003-1-10 5 12V, & 3V,
EA-49AW-7 DOUGLAS P70 128 178 AN3102-20-1P 5 24V, & 3V,
EA-55A-438 MARTIN FBM-1 130 130 NONE (STUDS) 6 12V.
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APPROXIMATE WEIGHT OF DIAL CHANGE INDICATORS = 3.2 LBS.

SEE FIGURE 124 FOR GENERAL DIMENSIONS



TABLE 7 %m,wﬁ\zbm.
LIQUIDOMETER INDICATORS CROSS REFERENCED WITH TABLE
{
No.
e Y Gen. c« Length in Inches of
- . Units Recep- Int , Approx.
W“M. Per Location Float min.::: tacle External Wiring «!..Mq..aaw Zﬂ&. ﬂ ..nlau qﬁva.m bt Depth of Tank ll

Unit Number No. Airplane Manufacturer  Ship Tank Location in Tank Arm Pipe TypeofFloat  Connector Receptacle Position Fig No. Fig. No, In.n dng Lb. Oz Top Neutral  Bottom
EA-15-10 272  BOEING 2 1 & 4 Tanks Top 17-1/4 14-15/32  Hinged-Cork AND-10066-14S-1P #3 110 187 s #2(.221) 1 6 14-5/64 0 14-5/64
EA-15-11 272 BOEING 2 2 & 3 Tanks Top 18-31/32 15-3/4 Hinged-Cork AND-10066-14S-1P #3 110 187 s #2.3: 1 6 15-25/64 0 15-25/64
EA-15-12 272 BOEING 2 L. & R. Feeder Top 13-25/32 11-23/32 Hinged-Cork AND-10066-14S-1P #3 110 187 s %2.2: 1 4 11-29/64 0 11-29/64
EA-15-14 261 CURTISS-WRIGHT 2 Left & Right Top 12 11 Rigid-Cork AND-10066-145-1P #13 94 180 s #2.3: 1 4 10-11/16 (] 11-1/4
EA-15-15 277  CURTISSWRIGHT 2 Left & Right Top 11-1/2 10-3/4 Hinged-Cork AND-10066-14S-1P #13 94 180 3 *NA.NNS 1 6 10-27/32 0 10-27/32
EA-15-16 261 CURTISS-WRIGHT 2 Left & Right Top 13 7-1/4 Rigid-Cork AN-9534-14S-1P #13 94 180 s #2“33 1 2 7-3/4 0 7-3/4
EA-15-312 295-A CURTISS-WRIGHT 2  Left & Right Top 11-1/16 11 Rigid-Cork AND-10066-14S-1P #13 94 180 S #20221) 1 6 11-1/64 o 10-45/64
EA-15-3-14867-1 268  BOEING 2 1 & 2 Tanks Top 24-1/2 22-1/2 Rigid-M «al AN-9534-14S-1P #3 120 187 S #2(.221) 1 10 18 0 18
EA-15-3-14867-2 268  BOEING 2 3 & 4 Tanks Top 24-1/2 22-1/2 Rigid-M al AN-9534-14S-1P #5 120 187 5 #2(.221) 1 10 18 0 18
EA-15-341 261  BELL 1 Forward Tank Top 9-7/8 5-1/8 Rigid-Ccek AND-10066-128-3P #1 130AE 187 S #2(221) 1 2 4-27/32 0 427/32
EA-15-88-64820 294 VULTEE 1  Fuselage Inner Wing Top 11-3/4 5-7/16 Hinged-“ork EA-6533 #3 87 181 5 #2(221) 1 4 6-5/16 0 83/32
EA-15-88-64820A 289 VULTEE 1 Fuselage Inner Wing Top 11-3/4 5-7/16 Hinged- Jork EA-6550 #3 87 181 5 #2(.221) 1 4 6-5/16 0 8-3/32
EA-15-88-64821 294 VULTEE 2 L. &R Wing Top 11-3/4 4-7/8 Hinged-“ork EA-6533 #3 87 181 5 #2(.221) 1 4 5-21/32 0 7-9/32
EA-15-88-64821A 289  VULTEE 2 L. &R Wing Top 11-3/4 4-7/8 Hinged- ork EA-6550 #3 87 181 5 #2(.221) 1 4 5-21/32 0 79/32
EA-15-120088 274 VEGA 1 Left Rear Top 13-9/16 11-7/16 Hinged-"ork AND-10066-12S-3P #2 86 187 5 #2(.221) 1 6 12-41/64 0 8-17/64
EA-15-120089 275 VEGA 1 Right Rear Top 13-9/16 11-7/16 m.:DN&L.hv* AND-10066-12S-3P #1 86 187 5 #NA.NNav 1 6 12-41/64 0 8-17/64
EA-15-217870-3 267 NORTHROP 2 13 5-13/32 Hinged 1fetal AND-10066-14S-1P #3 97 187 5 #2(.221) 1 2 5-21/64 0 10-3/8
EA-15-228150 272 LOCKHEED 2 Left & Right Top 9-3/16 8-9/16 Hinged-Cork WK-4-328 #3 82 187 5 #2(221) 1 2 6-9/32 0 617/32
EA-15-4113228-2 278 DOUGLAS 1 Left Main Top 15-1/8 10 v Hinged- ork AND-10066-14S-1P #8 119 187 8 #2(.221) 1 4 10-3/16 0. - 103/16
EA-15-4113228-3 278 DOUGLAS 1 Right Main Top 15-1/8 10 - Hinged-Cork AND-10066-14S-1P #7 119 187 8 #2(.221) s 4 10-3/16 0. ° 103/16
EA-15-4113228-4 V. 278 DOUGLAS 1 Left Auxiliary Top 11-13/16 9-15/32 HingedCork AND-10066-14S-1P #8 119 187 8 #2(.221) 1 4 9-15/64 0 - 9-15/64
EA-15-41132285 — 278  DOUGLAS 1 Right Auxiliary Fop 11-13/16 9-15/32 AND-10066-14S-1P #7 119 187 8 #2(.221) 1 4 9-15,/64 0- 9-15/64
EA-15-4136535-2 281 DOUGLAS 1 Left Main Top 14-1/2 10-1/2 AND-10066-14S-1P #17 122 187 s #2¢221) |t 4§ 10337 0 10-43/64
EA-15-4136535-3 281  DOUGLAS 1 Right Main Top 14-1/2 10-1/2 AND-10066-14S-1P #19 122 187 5 #2(221) ° 1 4 103/32 o 10-43/64
EA-15-4136535-4 281  DOUGLAS 1 Left Auxiliary Top 12-1/2 9-3/4 AND-10066-14S-1P #17 122 187 5 #2(.221) 1 2 8-37/64 ] ©-13/32
EA-15-4136535-5 - 281  DOUGLAS 1 Right Auxiliary Top 12-1/2 9-3/4 AND-10066-14S-1P #19 122 187 s #2(.221) 1 2 8-37/64 0 a-13/32
EA-15-4174039 267 DOUGLAS 1 Alcohol Top 12 9-31/32 AND-10066-12S-3P #3 130-C 187 5 #2(.221) 1 2 7-19/32 ] 9-39/64
EA-15-4310270 271 DOUGLAS 1 Top 15-1/4 14-5/8 AND-10066-14S-1P #1 93 202 s #2(.221) 1 4 12-3/4 0 13-21/32
EA-15-4310270-1 271 DOUGLAS 1 Right Tank Top 15-1/4 14-5/8 AND-10066-14S-1P #2 93 202 S #2(.221) 1 4 12-3/4 0 13-21/32 |
EA-15-4310272 271  DOUGLAS 1 Top 19-13/16 17-1/2 AND-10066-14S-1P #1 93 202 5 #2(.221) 1 6 16-3/4 0 18-5/16 m
FA-15-4310272-1 271 DOUGLAS 1 Top 19-13/16 17-1/2 AND-10066-14S-1P #2 93 202 s #2(.221) 1 6 16-3/4 0 18-5/16 i
EA-15-5105650 293 DOUGLAS 2 Left & Right Top 6-5/8 10-1/4 AND-10066-14S-1P #3 66 187 5 #2(.221) 1 4 5-9/16 (i} 5-9/16 A
EA-15-5132925 290 DOUGLAS 1 Fuselage Nose Top 9 4-13/32 AND-10066-125-3P #1 66 203 S #9(.196) 1 4 3-31/32 0 5-41/64
EA-15-C-169539 262 MARTIN 2 Top 17-1/16 13-13/16 E-1003-3-20 #3 130 130 5 “F"(.257) 1 6 12-19/32 0 15-37/64
EA-15-C-169581 262 MARTIN 2 Top 13-5/16 11-5/8 E-1003-3-20 #3 50 50 5 “F’(.257) 1 6 11-1/4 0 12-3/32
EA-15-P-5047 294 NOORDUYN 1 Front Belly Top 13-1/2 8 AND-10066-128-3P #2 102 187 s #2(.221) 1 4 8-7/32 0 5-31/64
EA-15-P-5048 294 NOORDUYN 1 Read Belly Top 12 8 AND-10066-125-3P #2 102 187 5 #2(.221) 1 4 10-19/32 0 5-11/64
EA-15-VS-36862 276 VOUGHT SIKORSKY 1 Top 11-5/32 7-13/16 AND-10066-125-3P #1 69 187 5 #10(.193) 1 4 7-17/64 0 8-13/32
EA-15A-14-685-002L 319 . BELL 1 Left Side 10-5/8 2-1/2 - AND-10066-14S-1P #3 76 183 5 #2(.221) 1 2 7-3/64 0 4-5/64
EA-15A-14-685-002R 319 BELL 1 Right min 10-5/8 2-1/2 AND-10066-14S-1P #3 76 183 5 #2(.221) 1 2 7-3/64 0 4-5/64
EA-15A-23-685-001-1 296  BELL 2 Right & Left Side 8 2-1/2 AND-10066-14S-1P #3 77 183 5 #2(.221) 1 2 7-17/64 v 5-51/64
EA-15A-27-421-1039 324 CURTISS-WRIGHT 2 Side 18-5/16 5-3/16 AND-10066-125-3P #3 88 187 s #2(.221) 1 6 9-19/32 0 12-5/32
EA-15A-28-0-2003 318 CONSOLIDATED 4 Side 20-1/2 2-1/2 Hinged:Metal = AND-10066-125-3P #2 89 187 5 #2(.221) 1 6 18-2°/32 0 17-13/16
EA-15A-63-78071 320 VULTEE 1 Left Side 8 2-1/2 Hinged-jletal = 35A4269 #3 74 187 s #2(.221) 1 2 5-9/64 0 7-1/4
EA-15A-63-78071-1 320 VULTEE 1 Right Side 8 2-1/2 Hinged-}letal  35A4269 #3 74 187 s #2(.221) 1 2 5.9/64 0 7-1/4
EA-15A-82-00128-2 312 NORTH AMERICAN 2 Left & Right Front Side 13-13/16 4-21/32 Hinged-{>rk AND-10066-145-2P #3 91 & 125 187 S #2(.221) 1 2 8-21/64 0 12-1/16
EA-15A-82-00128-3 312 NORTH AMERICAN 2 Left & Right Rear Side 15 4-21/32 Hinged-¢ork AND-10066-14S-2P #3 91 & 125 187 s #2(.221) 1 s 6-3/64 0 13-3/16
EA-15A-162B5835 301 MARTIN 2 Left & Right Side 18 2-1/2 Rigid-Cotk AND-10066-12S-3P #3 53 187 5 “F"(2.57) 1 5 18 0 2-1/2
EA-15A-215 208-A DOUGLAS 1 Anti-Icer mEn 7-3/4 3 AND-10066-125-3P #2 130-Y 187 s #2(.221) 1 0 3-21/32 0 2-45/64
EA-15A-228151-2 312 LOCKHEED 1 Right Side 8-1/4 2-1/2 | WK-4-328 #1 82 187 5 #2(.221) 1 2 8-1/64 0 7-25/32
EA-15A-228151-3 312 LOCKHEED 1 Left Side 8-1/4 2-1/2 WK-4-328 #2 82 187 5 #2(.221) 1 2 8-1/64 0 7-25/32
EA-15A-342 324  BELL 1 Aft. Tank Side 10-1/2 2-1/2 AND-10066-125-3P #2 130AE 187 5 #2(.221) 1 2 8-39/64 0 8-39/64
EA-15A-494 324 BELL 1 Aft. Tank Side 10-1/2 2-1/2 AND-10066-128-3P #3 130AE 187 s #2(.221) 1 2 8-39/64 0 8-39/64
EA-15A-F-263661 308 MARTIN 2 1&2Inboard Side 11-3/8 3 | 35A4267 #1 112 187 S #2(.221) ! 4 10-31/32 0 9-1/16 .
EA-15A-F-263662 308 MARTIN 2 3 & 4 Outboard Side 7-7/8 4 | E-1003-3-20 ! 109 & 112 187 s #2(.221) 1 4 8 0 6-25/32
EA-15AW-213 312 SIKORSKY 1 Fuselage Side 15 7-3/4 | AND-10066-14S-1P #2 130-H 188 s #2(.221) 1 2 11-15/16 0 11-25/64 ¢
EA-15AW-444 312 SIKORSKY 1 Fuselage Side 14 7-3/4 AND-10066-14S-1P #2 130-G 188 5 #2(.221) 1 2 12:3/4 0 11-9/32
EA-15AW-14-685-002L 319  BELL 1 Left Side  10-5/8 2-1/2 . AND-10066-145-1P #3 81 184 5 #2(.221) 1 4 73/64 0 4-5/64
EA-15AW-14-685-002R 319  BELL i Right Side 10-5/8 2-1/2 { AND-10066-145-1P #3 81 184 5 #2(.221) 1 4 7-3/64 0 4-5/64
EA-15AW-27-685-001-1 299 BELL 2 Left & Right Side 8 2-1/2 ~ AND-10066-14S-1P #3 83 & 84 188 S #2(.221) 1 2 7-3/8 0 5-7/8
EA-15AW-62-00168-2 312 NORTH AMERICAN 2 1 & 4 Main Side 15-1/2 14-15/16 ! E-1003-3-20 #3 126 189 5 #2(.221) 1 6 1025/32 ()} 11-1/2
EA-15AW-62-00168-3 312 NORTH AMERICAN 2 2 & 3 Auxiliary Side 15-1/2 14-15/16 . E-1003-3-20 #3 126 189 s #2(.221) 1 6 8.5/8 0 12.5/8
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TABLE 7 (Contd) U
No.
Gen. Q\ Y. 2 5
Dim. Units . - wa Recep- Internal  No. and Size Approx,
Fig. Per ﬁenn:ea at min.wts tacle External Wiring Wiring Holes in Weight Depth of Tank
Unit Number No. Airplar: - Manufactsr v Ship Tank Location in Tank Arm Pipe Typeof Float  Connector Receptacle Position Fig No. Fig.No. Housing Lb. Oz Top Neutral  Bottom
.65B-1-85-088 0 BUDD 2 Wing Bottom 10-1/4 9-11/32 Hinged-Cork AND-10066-14S-1P #3 929 186 5-9/32 1 4 9-9/32 0 /2
M»MMW ” mwmwoMﬁ . wwo VEGA 1 Right Outer Wir Bottor 11 7-1/32 :m:mma.ﬁonr AND-10066-14S-2P #3 60-61-62-79-80 190 s #2(.221) 1 4 8-21/32 0 8-21/32
EA-65B-15509 329 VEGA 1 Left Outer Wiz Bottom: 11 7-1/32 :..:w»?ﬁonr AND-10066-14S-2P #3 60-61-62-79-80 190 5 #2(.221) 1 4 8-21/32 0 8-21/32
EA-G5W-AT-9 267  CURTISS WRIGHT 1 Top 9-21/64 7-51/64  Hinged-Metal ~ AND-10066-14S-2P #3 68 191 5 #2(.221) 1 2 7-15/32 0 7-15/32
EA-65W-203 281 LOCKHEED 1 Fuselage Top 22-3/8 14 :.Em&.no% AND-10066-14S-5P #1 130-L 204-E 5 #2(.221) 1 8 18-5/16 0 19-27/32
FA.GSW-207 281 LOCKHEED 1 Fuselage Top 22-3/8 15-9/16 Hinged-Cork AND-10066-14S-5P #1 130-L 204-E 5 #2(.221) 1 8 185/16 0 19-27/32
EA-67-VS-13350AB 334 VOUGHT SIKORSKY 1 Top None None Cork AND-10066-14S-1P None 54 186 8-9/32 6 14  Measurable Fuel 47-15/16
EA-67W-SK-8230 334  CURTISS 1 Top None None Cork AND-10066-145-2P None 58 191 8-9/32 6 Measurable Fuel 29-3/4
EA-67W-VS-43103 334 CHANCE VOUGHT 1 Fuselage Top None None Q,:.r AND-10066-14S-2P None 130-E 204-D 8-9/32 7 Measurable Fuel 47-15/16
EA-84-39-68106 278 FLEET WINGS 1 Top 20-5/16 17-11/16 Hinged-Cork AND-10066-14S-1P #16 67 186 8:9/32 1 6  17-13/64 . 14-47/64
EA-84A-47979-1 305 N.A F 1 Left Tank Side 21 8 Hinged-Cork  AND-10066-14S-1P #2 78 186 5 #10(.193) 1 6  15-23/32 0 11-3/8
EA-84A-47979-2 305 N.A F 1 Right Tank Side 21 8 Hinged-Cork  AND-10066-14S-1P #1 78 186 5 #10(.193) 1 6 15-23/32 0 11-3/8
EA-84AW-29-685-001-1 314  BELL 1 Side 25-1/2 6-1/2 Rigid-Cork AND-10066-14S-2P #3 56 191 5 #2(.221) 1 8  20-3/32 0 19-17/32
FA-84X-1L 326-C  REPUBLIC 1 Left Wing Side 15-3/8 5-1/2 Hinged-Cork AND-10066-14S-1P #2 130-K 204-A 5 #10(.193) 1 2 11-1/16 0 2-3/16
EA-84X-IR 326-D REPUBLIC 1 Right Wing Side 15-3/8 5-1/2 Hinged-Cork AND-10066-14S- 1P #6 130-K 186 S #10(.193) 1 2 :._\\ 16 0 2-3/16
EA-85-204 295-D RYAN 1 Scale 1 Top 14-1/16 8 Hinged-Cotk  AND-10066-128-3P #1 130-Q 187 5 #2(.221) 1 1 7-7/8 0 5-7/32
FA-85-766121L 286 FAIRCHILD 1 Left Main Top 10-1/4 4-1/4 I..:wma.ﬁonr AND-10066-12S-3P #1 85 187 5.9/32 1 4 6 0 6
EA-85-76612-R 286 FAIRCHILD 1 Right Main Top 10-1/4 4-1/4 Hinged-Cork AND-10066-12S-3P #2 85 187 5.0/32 1 4 6 o 6
EA-85-766125L 286 FAIRCHILD 1 Left Auxiliary Top 10-1/8 5-5/8 Hinged-Cork AND-10066-12S-3P #1 85 187 5.9/32 1 4 7.15/32 0 7-15/32
FA-85-766125R 286 FAIRCHILD 1 Right Auxiliary Top 10-1/8 5-5/8 Hinged-Cork AND-10066-12S-3P #2 85 187 5.9/32 1 4 u._m\\um 0 7-15/32
EA-85A-306 326-K  FAIRCHILD 2 Oil Tank Side 16-5/8 2-1/2 Rigid-Metal AND-10066-12S-3P #3 130-AG 187 5 #"H"(.266) 1 3 10 0 11-1/2
EA-85A-32R-4282 323 CONSOL. VULTEE 2 Side 9-7/8 2-1/2 I_.:.wmm.no—.r AND-10066-14S-1P #1 92 202 5 #2(.221) 1 2 9-27/64 0 9-7/64
E A 5 X 50 326K FAIRCHILD 2 Oil Tank Side 16-1/4 2-1/2 Rigid-Metal AND-10066-128-3P #3 130-AG 187 5 FUF(257) 1 3 81/2 0 11-7/8
EA-85A-476 326K FAIRCHILD 2 Oil Tank Side 16 2-1/2 Regid-Metal AND-10066-12S-3P #2 130-AG 187 5 #"F"(.257) 1 3 11-3/8 0 9-57/64
EA-8SAW-120713 325 VEGA 1 Right Tank Side 11 2-1/2 Hinged-Metal AND-10066-14S-1P #11 103 189 8 “F’(.257) 1 4 8-9/32 0 10-27/32
EA-85AW-120782 325 VEGA 1 Left Tank Side 11 2-1/2 Hinged-Metal AND-10066-14S-1P #16 103 189 8 “F’(.257) 1 4 8-9/32 0 10-27/32
EA-85BW-587 331-C REPUBLIC 1 Forward Bottom 15-7/8 12-9/16 Rigid-Cork AND-10066-14S-5P #7 130-AF 188 8-9/32 1 5 11.937 0 12.187
EA-8SBWC-326 331-C  REPUBLIC 1 Forward Bottom 15-7/8 12-9/16 Rigid-Cork AND-10066-14S-5P #7 130-AF 204-L  89/32 1 5 11937 0 12.187
EA-85C203 295.-D RYAN 1 Scale 2 Top 129/16 8 Hinged-Cork AND-10066-14S-2P #1 130-Q 204-G 5 #2(.221) 1 1 6-33/64 0 10-23/32
EA-85-P47 264  REPUBLIC 1 Top 24 10-3/4 Rigid-Cork AND-10066-12S-3P #3 96 187 5-17/64 1 4 10-11/32 0 9-7/32
FA-85W-323 295-X REPUBLIC 1 Main Top 13-9/16 7-3/4 Rigid-Cork AND-10066-14S-1P #2 130-AF 188 5-9/32 1 1 6.3125 0 9.71875
EA-85W-XP72 266  REPUBLIC 2 Top 19 15-1/2 Rigid-Cork AND-10066-14S-1P #16 95 184 8-9/32 1 7 14.23/32 0 15-1/8
EA-88A-4171346-2 326 DOUGLAS 2 L.&R. Inboard Side 12-7/8 3-3,8 Rigid-Cork AND-10066-14S-2P 2 63-64-65 198 8 #4(.209) 1 2 10-5/32 0 10-7/16
FA-88A-4171346-6 326 DOUGLAS 2 L.&R. Outboard Side 15 3-3/8 Rigid-Cork AND-10066-14S-2P #2 64-65 i98 8 #4(.209) 1 4 6-5/8 0 13-1/32
EA-88A-4175744-4 326 DOUGLAS 2 L. &R. Outboard Side 15 3-3/8 Rigid-Cork AND-10066-14S-2P #2 63 198 8 #4(.209) 1 4 13-13/32 0 43/8
EA-88P-500 295.F DOUGLAS 2 L.&R. Inboard Top 15 22-9/16 Rigid-Cork AN3101-14S-2P #1 130-N 198 S #2(.221) 1 12 8-3/8 0 8-3/8
EA-89A-4171346-4 326 DOUGLAS 2 L.&R. Inboard Side 15 3-3/8 Rigid-Cork AND-10066-14S-2P #2 64-65 198 8 #4(.209) 1 6 7.61/64 0 12-11/32
EA-89A-4171346-8 326 DOUGLAS 2 L.&R. Outboard Side 12-7/8 3-3/8 Rigid-Cork AND-10066-14S-2P #2 63-64-65 198 8 #4(.209) 1 2 w.u\w 0 9.3/4
EA-89A-4175744-2 326 DOUGLAS 2 Side 15 3-3/8 Rigid-Cork AND-10066-14S-2P #2 63 198 8 #4(.209) 1 4 1313/32 0 41/2
EA-89P-502 295.F DOUGLAS 2 L.&R.Inboard Top 14-3/8 11-15/16  Rigid-Cork AN3101-14S:2P #2 130-N 198 s #2(.221) 1 10 11-1/8 0 9:31/32
EA-92W-VS-33330R 260 VOUGHT SIKORSKY 1 Top 4-1/2 29/16 Hinged-Metal AN3108-12S-3P None 54 204 S #10(.193) 1 2-3/4
EA-177-114477 291 LOCKHEED & VEGA -1 Left Cabin Top 22-7/8 18-1/2 Rigid-Cork None None 60-61-62 185 5 #9(.196) 1 6 19 -0 19
EA-177-114478 288 LOCKHEED & VEGA 1 Right Cabin Top 10-1/2 5 Hinged-Cork None None 60-61-62 185 S #9(.196) 1 4 5-15/32 0 9-25/32
EA-178-110019 295 LOCKHEED 1 Left Rear Center Top 13-9/16 10-3/4 Hinged-Cork None None 60 182 5 #9(.196) 1 s 12-5/8 0 8-1/4
EA-178-110020 205 LOCKHEED 1 Left Front Center Top 13 7-7/16 Hinged-Cork None None 60 182 S #9(.196) 1 4 10-53/64 0 10-53/64
EA-178-110021 295 LOCKHEED 1 Right Rear Center Top 13-9/16 10-3/4 Hinged-Cork None None 60 182 5 #9(.196) 1 5 12-5/8 0 8-1/4
EA-178-110022 295 LOCKHEED 1 Right Front Center Top 13-3/4 7-7/16 Hinged-Cork None None 60 182 5 #9(.196) 1 4 11-13/32 0 11-13/32
EA-190A33G2045 326-G CONSOL. VULTEE 2 Inboard Side 34-5/8 2-1/2 Hinged-Cork AND-10066-14S-1P #3 130-R 186 9-13/64 1 3 19-13/32 0 19-25/32
EA-190A33G 2046 326-G CONSOL. VULTEE 2 Outboard Side 16 2-1/2 Hinged-Cork AND-10066-14S-1P #3 130-R 186 9-13/64 1 1 15-5/16 0 14-5/8
EA-190W-170-A-K-5416 295-M MARTIN 1 Left Forward Hull Top 42-1/2 27-3/32 Rigid-Cork AND-10066-14S-2P #s 130-B 204-D 5 “G"(.261) 1 4 28-7/8 0 29-21/32
EA-190W-170-A-K-5417 295-M MARTIN 1 Left Center Hull Top 39-3/4 27-3/32 Rigid-Cork AND-10066-14S-2P #5 130-B 204-D 5 :O:A.NO—V 1 4 26-25/32 0 31-7/8
FA-190W-170-A-K-5418 295.M MARTIN 1 Left Aft Hull Top 41-1/4 27-3/32 Rigid-Cork AND-10066-14S-2P #5 130-B 204D 5 “G"(.261) 1 4 2 0 24-5/8
EA-190W-170-A-K-5419 295-M MARTIN 1 Right Fuel Top 42-1/2 27-3/32 Rigid-Cork AND-10066-14S-2P #4 130-B 204D 5 “G"(.261) 1 4  287/8 0 29-21/32
EA-190W-170-A-K-5420 295-M MARTIN 1 Right Fuel Top 39-3/4 27-3/32 Rigid-Cork AND-10066-14S-2P #4 130-B 204-D 5 “G”(.261) 1 4 26-25/32 0 31-7/8
FA-190W-170-A-K-5421 295-M MARTIN 1 Right Fuel Top 41-1/4 27-3/32 Rigid-Cork AND-10066-14S-2P #4 130-B 204-D 5 “G”(.261) 1 4 29 0 24-5/8
EA-190W-354 295-\WW MARTIN 1 Center Hull Top 21-3/4 19 Hinged-Cork AND-10066-14S-2P #3 130-AD 204-D 5 “F"(.257) 1 8 17-5/16 0 16-11/16
EA-191A-743 302 CONSOL. VULTEE 2 Side 29 12-5/8 Hinged-Cork AND-10066-14S-1P #1 73 187 5 #2(.221) 1 6 18 0 18
EA-191A-1-F-263661, 300 MARTIN 2 1&2Tanks Side 11-3/8 3 Hinged-Metal  35A-4269 #1 109 187 5 #2(.221) 1 4 10-31/32 0 9-21/64
EA-191A-F-263661 300 MARTIN 2 Inboard Side 11-3/8 3 Hinged-Metal  35A-4269 #1 112 187 5 #2(.221) 1 2 10-31/32 0 9-21/64
EA-191W-1-162B5785 265 MARTIN 3 Front, Rear, Center Hull Top 21-3/4 19 Hinged-Cork AND-10066-14S-1P #3 107 189 5 “F"(.257) 1 8 15-7/16 0 15-7/16
EA-191W-162B5785 265 MARTIN 3 Front, Rear, Center Hull Top 21-3/4 19 Hinged-Cork AND-10066-14S-1P #3 106 189 5 “F’(.257) 1 8 15-7/16 0 15-7/16
EA-191W-1-162B5285F 295-W MARTIN 1 Forward Hull Top 21-3/4 19 Hinged-Cork AND-10066-14S-2P #3 130-AD 189 5 “F"(.257) 1 8 _ — _
EA-191W-162FK-5727A 295-G MARTIN 1 AftHull Top 30-3/16 24-1/2 Hinged-Cork AND-10066-14S-1P #3 130-A 189 5 “F’(.257) 1 2 22-13/32 0 22-17/32
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TABLE 7 (Contd)

No.
W.n‘” QM“: Length in Inches of Recep- Internal  No. and Size Approx. Bieprds o Hanik
Fi n.. Per Location Float Fulcrum tacle Mx»ww:l Wiring —ﬁ.-.:.:h Ie?m in Weight epth of Tan
Unit Number No.  Airplane Manufacturer  Ship Tank Location in Trnk Arm Pipe Type of Float  Connector Receptacle Position Fig No. Fig.No. Housing Ls. Oz Top Neutral  Bottom
. . ¢ Win Side 18-15/16 3 Hinged-Cork AND-10066-14S-2P #1s 86 199 8 #18(.170) 1 4 11-29/64 0 7-63/64
v ps i B vEeA : wmwmwmﬁ Wing Side  18-15/16 3 Hinged-Cock  AND-10066-1452P  #16 86 199 8 #18(170) 1 4  1129/64 o 7-63/64
EA-203A-120558 315 VEGA 1 Side 7-7/8 2-1/2 mmnwom.ﬁo-.r AND-10066-128-3P #16 86 199 8 #18(.170) 1 2 6-13/16 0 6-25/32
EA-203A-120585 315 VEGA 1 Side 7-7/8 2-1/2 Hinged-Cork AND-10066-128-3P #1s 86 199 8 #18(.170) 1 2 6-13/16 0 6-25/32
EA-206A-4178896-2 309 DOUGLAS 2 R &I.Outer Wing Side 12-1/2 4-3/16 xmmi.nonr AND-10066-14S-5P #2 64 196 8 #4(.209) 1 2 8-1/4 0 9-7/8
FA-207A-4178896-4 309 DOUGLAS 2 R.&L.Outer Wing Side 10-1/16 4-3/16 wmwi.no_.r AND-10066-14S-5P #2 64 196 8 #4(.209) 1 2 7-7/32 0 7-1/2
FA-208A-4178896-6 311 DOUGLAS 1 Left Outer Wing Side 8-3/4 4-3/16 Rigid-Cork AND-10066-14S-1P #2 64 196 8 #4(.209) 1 2 5-19/32 0 4-1/8
FA-208A-4178896-7 311 DOUGLAS 1 Right Outer Wing Side 8-3/4 4-3/16 Rigid-Cork AND-10066-14S-1P #2 64 196 8 #4(.209) 1 2 5-19/32 0 4-1/8
EA-216-4310269-2 285 DOUGLAS 2 L. &ER.Inboard Top 8-3/4 8-7/16 Hinged-Cork AND-10066-14S-2P #3 93 200 5 #2(.221) 1 2 7-5/16 0 6-13/16
EA-217-4310269-4 285 DOUGLAS 2 Top 8-3/4 7-15/16 I_.amnm.no} AND-10066-128-3P #3 93 200 5 #2(.221) 1 4 7-5/16 0 5-1/2
EA-220-VS$2-304612L 273 VOUGHT SIKORSKY 1 Left Interbeam Top 7-1/2 6-3/4 Hinged-Cork AND-10066-14S-2P #3 90 192 5 #2(.221) 1 5 4-3/8 0 6-13/16
EA-220-VS$2-304612R 273 VOUGHT SIKORSKY 1 Right Interbeam Top 7-1/2 6-3/4 Hinged-Cork AND-10066-14S-2P #3 90 192 5 #2(.221) 1 5 4-3/8 0 6-13/16
EA-221A-VS2-3040071. 316 VOUGHT SIKORSKY 1 Left Inboard Side 10-3/4 3 Imawnm.nonr AND-10066-14S-2P #3 90 192 S #2(.221) 1 [ 4-3/8 0 9-31/64
EA-221A-VS2-304007R 316 VOUGHT SIKORSKY 1 Right Inboard Side 10-3/4 3 Hinged-Cork AND-10066-148-2P #3 920 192 S #2(.221) 1 5 4-3/8 0 9-31/64
EA-221VS2-304721L 295-H CONSOL. VULTEE 1 Left Inboard Top 10-55/64 6-3/64 Hinged-Cork AND-10066-14S-2P #8 130-P 192 5 #2(.221) 1 8 4-55/64 0 9-43/64
EA-221VS2-304721R 29s-H CONSOL. VULTEE 1 Right Inboard Top 10-55/64 6-3/64 Hinged-Cork AND-10066-14S-2P #7 130-P 192 5 #2(.221) 1 8 4-55/64 0 9-43/64
EA-222A-VS2-304307 322 VOUGHT SIKORSKY 2 L. & R. Outboard Side 9-7/64 3 Hinged-Cork ~ AND-10066-145-2P #3 90 193 5 #2(221) 1 5 6-31/64 0 5-55/64
EA-222VS$2-304821L 295-1  CONSOL. VULTEE 1 Left Inboard Top 10-55/64 6-3/64 Hinged-Cotk  AND-10066-14S-2P #8 130-P 193 5 #2(.221) 1 8 4-55/64 0 7-25/32
EA-222VS2-304821R 295-1  CONSOL. VULTEE 1 Right Outboard Top 10-55/64 6-3/64 Hinged-Cork AND-10066-14S-2P #7 130-P 193 5 #2(.221) 1 8 4-55/64 0 7-25/32
EA-224-2 295-]  BELL 1 Left Outboard Top 9 2-1/2 Hinged-Cork AND-10066-14S-2P #1 130-S 192 5 #2(.221) 1 1 3-13/16 o 3-11/16
EA-224-3 295.]  BELL 1 Right Outboard Top 9 2-1/2 Hinged-Cork  AND-10066-14S-2P #2 130-S 192 5 #2(.221) 1 1 3-13/16 0 3-11/16
EA-225W-1 295.K  BELL 1 Left Inboard Top 9 4-5/8 Hinged-Cork AND-10066-14S-2P #1 130-S 204-F 5 #2(.221) 1 1 4-13/16 0 4-25/32
FA-225W-2 2905-K  BELL 1  Right Inboard Top 9 4-5/8 Hinged-Cork AND-10066-14S-2P #2 130-S 204-F S #2(.221) 1 1 4-13/16 0 4-25/32
EA-226-1L 295.-U VEGA 1 Left Qutboard Top 8-1/8 4-21/32 Hinged-Cork AN3106-148-2P #1 130-AC 192 5 #2(.221) 1 2 — = —
EA-226-1R 295-U VEGA 1 Right Outboard Top 8-1/8 4-21/32 Hinged-Cork AN3106-14S-2P #2 130-AC 192 5 #2(.221) 1 2 — — -
EA-227-2L 295-V  VEGA 1 Left Inboard Top 11-1/2 5-3/4 Hinged-Cork AN3106-14S-2P #1 130-AC 193 5 #2(.221) 1 8 - — —
EA-227-2R 295-V  VEGA 1 Right Inboard Top 11-1/2 5-3/4 Hinged-Cork AN3106-14S-2P #2 130-AC - 193 5 #2(.221) 1 8 s - —
EA-228A-15-16635-1 310 BOEING 2 L. & R. Outboard Side 27 16-5/16 Hinged-Cork AND-10066-14S-5P #3 121 195 5 #2(.221) 1 12 11-27/64 0 13-9/16
EA-228A-15-16635-2 310 BOEING 2 L. & R. Inboard Side 26-1/2 16-5/16 Hinged-Cork AND-10066-14S-1P #3 121 194 5 #2(.221) 1 12 8-1/16 ) 14-17/32
EA-228A-15-16635-3 310 BOEING 2 L. & R. Outboard Side 19-5/16 13-13/16 Hinged-Cork AND-10066-14S-1P #3 121 195 5 #2(.221) 1 8 49/16 0 9-15/16
EA-228A-15-16635-5 310 BOEING 2 L. & R. Inboard Side 32-1/2 16-5/16 Hinged-Cork AND-10066-14S-5P #3 121 195 5 #2(.221) 1 12 17-1/8 0 15-3/4
EA-228X-15-16635-4L 331 BOEING 1 Left Inboard Side 37 None Hinged-Cork AND-10066-14S-5P #3 121 195 5 #2(.221) 1 8 14-7/8 0 17-3/32
EA-228X-15-16635-4R 331 BOEING 1 Right Inboard Side 37 None Hinged-Cork AND-10066-14S-5P #3 121 194 5 #2(.221) 1 8 14-7/8 0 17-3/32
EA-290-170A-K-5501 295-L MARTIN 4  Nacelie (Oil) Top 22 22-15/32 Rigid-Cork AND-10066-14S-1P #1 130-M 186 5 “G”(.261) 1 8 17-5/16 0 19-3/8
EA-515.217 295.R  MARTIN 2 Oil Tank Top 20-1/2 13-1/16 Rigid-Metal AND-10066-125-3P #2 130-AA 187 5 #F(.257) 1 9 13-1/2 0 19-1/2
EA-515WC-216 295-N  GRUMMAN modified 1 Fuselage Top 15-7/8 13-1/16 Hinged-Cork AND-10066-14S-6P #20 130-0 130-0 5 #2(.221) 1 8 12-5/16 0 12-11/16
by Namu
EA-524A-309. 298-B Zoﬂqz AMERICAN 1 Aft. Tank Side 7-5/8 2-1/2 Hinged-Cork AND-10066-14S-2P #3 130-X 192 9 #2(.221) 1 4 15-27/32 0 14-7/32
EA-529BC-310 331-B  NORTH AMERICAN 1 Center Tank Bottom 6-3/8 10-5/16 Hinged-Cork AND-10066-14S-5P #3 130-X 204-] 9 #2(.221) 1 4 13-7/16 0 13-7/16
EA-533-311 295-Q NORTH AMERICAN 1 Forward Tank Top 9-5/8 15-1/16 Hinged-Cork AND-10066-14S-1P #13 130-X 193 9 #2(.221) 1 10 16-1/2 0 16-3/8
EA-565-201A 295-0 DOUGLAS 1 Fuselage Top 32-3/4 25-7/8 Rigid-Cork AND-10066-14S-2P #1 130-D 186 5 #2(.221) 1 12 24-17/32 0 31-31/32
EA-565A-263 3266H DOUGLAS 2 Outboard Side 24-7/8 12-1/16 Rigid-Cork AND-10066-14S-1P #6 130-T 186 8 #2(.221) 1 9 15-31/32 0 17-15/32
EA-565A-264 326-H DOUGLAS 2 Inboard Side 28-13/16 14-13/16 Rigid-Cork AND-10066-14S-1P #6 130-T 186 8 #2(.221) 1 10 20-1/2 0 22
EA-565A-265 326cH DOUGLAS 2 Auxiliary Side 34-1/4 18-13/16 Rigid-Cork AND-:0066-14S-1P #6 130-T 186 8 #2(.221) 1 12 24-9/16 0 26-3/64
EA-565AW-259 326-] MARTIN 2 L.&R. Auxiliary Side 11-9/16 2-1/2 Hinged-Cork AND-10066-14S-5P #2 130-Z 204E 5 #F(257) 1 5 7-33/64 0 7-23/32
EA-565W-269 295-P LOCKHEED 1 Fuselage Top 22 15-9/16 Hinged-Cork AND-10066-14S-5P #1 130-L 204-E 5 #2(.221) 1 7 18-5/16 0 19-27/32
EA-590W-485 295.-T MARTIN 1 Forward Hull Top 21 19 Hinged-Cork AND-10066-14S-2P #3 130-AB/ 191 5 #F(.257) 1 11 17-5/16 0 16-11/16
EA-591W-483 295-T MARTIN 1 Aft Hull Top 22-1/2 19-13/16 Hinged-Cork AND-:0066-14S-1P #3 130-AB 189 5 #F(.257) 1 11 19-5/16 0 12-5/8
EA-591W-484 295-T MARTIN 1  Center Hull Top 29-7/16 24 Hinged-Cork AND-:0066-14S-1P #3 130-AB 189 5 #F(.257) 1 11 22-13/32 0 22-33/64
EA-565C-245 295-S MARTIN 2 L.&R.Main Top 25-3/8 14 Hinged-Cork AND-70066-14S-6P #3 130-Z 204-K 5 #F(257) 1 9 15-31/32 0 12-7/8
EA-1611-189630-2 258 BEECH 1 Top 13 6-3/4 Rigid-Metal None None 187 5 #9(.196) 1 12 7-23/64 0 11-25/32
EA-1611-189726-2 282 BEECH 1 Top 12-1/2 2-1/2 Hinged-Metal  None None 187 5 #9(.196) 1 12 3-59/64 0 7-21/32
EA-1611A-28-0-2003 306 CONSOLIDATED 2 Side 20-1/2 3 Hinged-Metal  None None 48 & 49 48&49 5 #2(.221) 1 14 18-43/64 0 17-13/16
EA-1611A-29-0-1004 306 CONSOLIDATED 2 Side 20-1/2 3 Hinged-Metal None None 51 51 5 #2(.221) 1 14 18-43/64 0 17-13/16
~EA-1612-189630-1 258 BEECH 1 Top 13 6-3/4 Rigid-Metal None None 187 5 #9(.196) 2 7-23/32 . 0 --11-25/32
EA-1612-189726-1 282  BEECH 1 Top 12-1/2 2-1/2 Hinged-Metal  None None 187 5 #9(.196) 2 3-57/64 0 6-43/64
EA-6612-141 209 GRUMMAN 1 Droppable Top 15-1/4 10-1/4 Hinged-Cork None #1 59-98 186 5 #2(.221) 2 2 9-15/16 0 10-7/8
EA-1612A-18R-9715 298-C BEECH 1 Baggage Comp. Side 10-9/32 2-1/2 Hinged-Metal None None 52 202 5 #9(.196) 2 0 7-7/32 0 5-3/8

Revised 17 Oct 55
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EO 20-85BA-3 Section IV

GENERAL DIMENSIONS of TANK UNITS

Note

Part Numbers of Tank Units are only specified opposite figure number, when oaly one or two units are
shown by one drawing. When more than two units are shown by a drawing a table is given on the draw-

ing specifying the tank units covered by that drawing.

THE FOLLOWING ARE DRAWINGS OF TOP MOUNT TANK UNITS
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Figure 257—EA-15W Tank Units
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Figure 258—EA-1611-189630-2 and
EA-1612- - i
612-189630-1 Tank Units Figure 260—EA-92W-VS-33330R Tank Unit
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Figure 263—EA-65-144 Tank Unit
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Figure 264—EA-85P47 Tank Unit
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Figure 266—EA-85W-XP72 Tank Unit
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Figure 271—EA-15-4310272, EA-15-4310272-1
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Figure 275—EA-15-120089 Tank Unit
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Figure 287—EA-85W-943 Tank Unit
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Figure 295-E—EA-88P-500 Tank Unit Figure 295-F—EA-89P-502 Tank Unit
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Figure 295-Q—EA-533-311 Tank Unit
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THE FOLLOWING ARE DRAWINGS OF SIDE MOUNT TANK UNITS

EA-15AW-624-00346-2
£A-15AW-624-00346-3
T e A B O D EF

EA-15A-23-685-001-1 (25 8 28] &% | % |T% -
EA-1SAN-524-0046-2 145 | 135 3B (X045 ¢ _ r—a
EA-15AN-524-00346-3 [ M3 133 3| 31 (515 17 |

3
s 3 nmmwsu{'_h z

[ N

Figure 296—EA-15A and EA-15AW Tank Units

AW
// ) \
——*

G

7O § b

Tk ONT N |

| FA-202A-120857 | 15

ta-200A- 121404 | 16

L

//

- ‘» | ; | no / £A-2024-120557 ?
\ ‘. N mt 1 W . Cork Fleat Hinged Type
WO AL | T | v '

.
| CH— E—

POSTION 16 POSTION 15 —li— 3 %] NP —

Drill ¥ ‘,/257‘ 9 Holes

Gork Float Hinged Type

U

Figure 298—EA-15AW-162B5748 Tank Unit

136



EO 20-85BA-3 Section IV

Dnll *2 022105 Holes

Pivot

= 4 | s
| ; ' | a&ff\i
~ Cork Float Hinged Type
]j ta WJ 41::23 .

1 H—F .

oy 0 E
N

Orill *9 (196) 5 Holes

3 daf]

Figure 298-B—EA-524A-309 Tank Unit

) s I i-s I )

B /
OFFSET = -

fooo— z-_—.—

S
|

b » 4§
% 5 ]
~ 317 Pivot Metal Float Hinged Type
_ '.I::-::::_‘_ZZT:—;'?
S - ) -
5

Figure 298-C—EA-1612A-

105

18R-9715 Tank Unit
137






EC 20-85BA-3

T e -
% FI
0 (20 5 s '
RECEPLACLE PBSITION 3 —i—
Tn A R | Ema—
* ?”__ W T e e
SEE o=
m TS
e el —
Figure 299—EA-15AW-27-685-001-1 Tank Unit
(i am— —"
1 L
' ;‘ H E
EMIGIAF 263661 Eamal to and nterchangeable with EA-19IA15-263561 R |
S P . A ) |
i
~0h*2 (2§ s
Fs )
— T beatwimpi e |
GI) ‘ :.‘EIZZZ::ZZT:? ’
= | fse- . & i
&ﬁ?lm | ) ’ |

ST | 3 -

Ik
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Figure 302—EA-191A-743 Tank Unit
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Figure 310—EA-228A Tank Units
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Figure 311—EA-208A-4178896-6 and EA-208A-4178896-7 Tank Units
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Figure 312—EA-15A and 15AW Tank Units
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Figure 314—EA-84AW-29-685-001-1 Tank Unit
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Figure 315—EA-203A Tank Units

Cork Float Hingod Iype

e
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Figure 317—EA-65AWC-15504 and EA-65AWC-15505 Tank Units
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Figure 318—EA-15A, EA-15AW, EA-65A and EA-65AW Tank Units
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Figure 320—EA-15A-63-78071 and EA-15A-63-78071-1 Tank Units
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Figure 321—EA-15AW Tank Units f(\
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Figure 322—EA-222A-V$2-304307 Tank Unit
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Figure 324—EA-15A-27-421-1039 Tank Unit
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Figure 326—EA-88A and EA-89A Tank Units
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\/ W7 e
y Figure 326-A—EA-15X-1 Tank Unit

Figure 326-B—EA-15X-2 Tank Unit
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Figure 326-C—EA-84X-1L Tank Unit Figure 326-D—EA-84X-1R Tank Unit
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Figure 326-F—EA-65AWC-170A-K-5409 Tank Unit
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Figure 326-G—EA-190A-33G-2045 and 2046 Tank Units

OO ONT NOMBER A | B |6 K

{{:

f

Okl “2 (Z21) § Holes

DSBS 153 0% 0N T0 25 o

EASESA264 18 4N & KN 1D AL

ASGA6S T2 4I5S e
i EZ
p 'y o
] |
| B
||
L dke
|

Figure 326-H—EA-565A-263, -264 and -265 Tank Units
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Figure 326-K—EA-85A-306, -430 and -476 Tank Units
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THE FOLLOWING ARE DRAWINGS OF BOTTOM MOUNT TANK UNITS‘
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THE FOLLOWING ARE DRAWINGS OF DIRECT LIFT TOP AND BOTTOM MOUNT TANK UNITS
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Figure 333—EA-17R and EA-17W Tank Units Figure 335—EA-17BW-208133 Tank Unit

153






EO 20-85BA-3 Section V

SECTION V

Sy,
7/l
e

TEST PROCEDURE Xy 0

1. GENERAL.

a. The following procedure covers the testing of Indi-
cators and Dial Change Indicators for scale error, fric-
tion, power off return, warning light and correct internal
wiring.

b. The instruments shall be tested in normal oper-
ating position and shall be lightly tapped before taking
a test reading.

¢. The instruments shall be tested with an applied
voltage of either 14=0.25 volts or 28.5=1 volr depend-
ing on the design operating voltage.

2. INDICATORS.
a. TEST METHOD.
(1) SCALE ERROR.
(a) Connect instrument to circuit as indicated on
the Electrical Inspection Diagram. Consult Table 8 for
figure number of diagram applicable to the indicator

involved. TABLE 8

Indicator  Figure No. Indicator Figure No.
EA-100 336 EA-111 338
EA-100A 336 EA-124 339
EA-101 336 EA-134 339
EA-102 337 EA-140 336
EA-104 337 EA-143 337
EA-104A 337 EA-143A 337
EA-108 338 EA-148W 340
EA-108A 338 EA-150 336
EA-109 340

For multiple pointer indicators with separate R -,
mechanisms may be connected and tested one at
a time. The procedure will be the same in each case.
For FA-104 or EA-108 Indicators with common R -+,
the instrument must be wired completely so as to have
both scales operating. Also refer to External Wiring
Diagram.
Note

Common R 4 connections are used only in

certain types of EA-104 and EA-108 Indicators.

This denotes that the positive side of the trans-

mitters (R 4 side) are connected together

eliminating one wire. These indicators are

recognizable by a four-pin receptacle instead

of five.

Separate R 4 connections are used for all

90-degree and 120-degree indicators, ex-

cept certain types of EA-104 and EA-108 in-

dicators. This denotes that the positive side

of the transmitters (R -+ side) are electrically

separated, making each section independent of

the others.

(b) Test scale at Empty, Center and Full.

CAUTION
The "Empty” and "Full” calibration points on
the finished dials are not in all cases sym-
metrical about the center line of the scale.
However, when the indicator itself is to be
tested, the end points shall be checked in ac-
cordance with the following 90-degree, 120-
degree or 300-degree scale as shown in Figure
341. If the "Empty” and “Full” marks on the
finished dial do not coincide with the points,
then adjustment to these marks are to be made
in the corresponding tank unit at the time of
installation.
For example, the “Full” mark on a 120-degree
dial may be 5 degrees short of the 120 degree
mark. When testing the indicator with a stand-
‘ard transmitter, the pointer travel should be
from 0 to 120 degrees. When the indicator is
installed the tank unit is then to be adjusted
so that the pointer travels from 0 to “F” or 5
degrees short of 120 degrees.

(2) FRICTION.—The friction shall be determined
by bringing the pointer slowly to some point on the dial
and noting the difference in indication before and afrer
tapping. This test may be performed at any point on
the scale.

(3) POWER OFF RETURN.—To test the effect
of the zero return magnets set the transmitter for 90-
and 120-degree indicators at “Full” and for 300-degree
indicators approximartely 10-degrees off the center posi-
tion. With the pointer in this position, turn power off
and note behavior of the pointer. The pointer must
swing off scale and come to rest outside of the scale.

6. PERFORMANCE.

(1) SCALE ERROR.—The scale error at “Empty”,
“Center” and “Full” shall not exceed 2 percent of full
scale or as follows:

90-degree Indicators =+ 1.8°
120-degree Indicators =+ 2.4°
300-degree Indicators =+ 6.0°

(2) FRICTION.—The friction error shall not ex-
ceed the values given in the table.

TABLE ¢
ALLOWARBLE FRICTION ERROR
Maximum
Friction in
Maximum Mech. Degrees
Friction in at any other
Mech. Degrees point on
Indicator at Empty scale
90 ] 3 ] 40
120° 30 40
300° 3° 5°
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EA-100 8 100 AN EA-150 8 ISOAN EA-140
EA-101 & 101 AN EA-155 AN INDICATOR
EA-101 A INDICATORS
INDICATORS

R +0 +Oo———

RATED RATED RATED

VOLTAGE VOLTAGE VOLTAGE

SUPPLY O/ SUPPLY SUPPLY A

- —97 // - i - 2_

‘ ry 11
43 42 X 355 5% k3t f 3% 1) #3861 H5 ¥
RE AR FRONT SCALE 4 SCALE 3 SCALE 2 SCALE |
POINTER POINTER
NOTE: : 2 3
EACH SCALE ON ANY INDICATOR MAY }
BE TESTED INDIVIDUALLY CONNECT E F
REQUIRED SCALE TO TRANSMITTER AS 105\( A4 ‘7/105
SHOWN ABOVE. S X
IF IT IS DESIRED TO OPERATE 330 330
MORE THAN ONE SCALE SIMULTANEOUSLY, )’*
ADDITIONAL TRANSMITTERS MUST BE
PROVIDED.

KL

TANK UNIT TRANSMITTER
STANDARD TEST UNIT

EA-125AN
INDICATOR

l
3% 4,5 % 4 R+ C
Ec%fa SCALE 2 SCALE I.
(300 DEG)(300 DEG.) (90 DEG)
Figure 336—Electrical Inspection Wiring Diagram
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Section IV
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R+ c R+ C c R+ R+ c
EA-102-8 8-11 EA-102-10 EA-102-151F 8-13 EA-143A-1M
INDICATORS INDICATOR EA-143A-4 '8 143AN-8 INDICATOR
UNGROUNDED SYSTEM GROUNDED SYSTEM

SEPARATE R+

AN 3102-145-2P GR

AN 3102-145-2P RECEPTACLE
RECEPTACLE
LEFT
SCALE

()

C C

RIGHT LEFT
SCALE SCALE
EA-104A-3
INDICATOR
GROUNDED SYSTEM
COMMON R+
E- 1003-3-20
RECEPTACLE

INDICATORS
OUNDED SYSTEM

SEPARATE R+

GROUNDED SYSTEM
SEPARATE R+

AN3102-14 S-|P E-1003-372¢9
RECEPTACLE RECEPTACLE
RIGHT
SCALE

(+

1

Rt G
RIGHT LEFT
SCALE  SCALE
EA-104-5:8;9:16 8 104A-6
INDICATORS
GROUNDED SYSTEM
SEPARATE R+
AN3102-14S-5pP
RECEPTACLE

R+ C

Figure 337—Electrical Inspection Wiring Diagram
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EA-108-5711711C-13-16:18 B-26 EA-I08-29&-30 EA-I08-839F a-839R
INDICATORS INDICATORS INDICATORS
GROUNDED SYSTEM GROUNDED SYSTEM GROUNDED SYSTEM
COMMON R+ COMMON R+ COMMON R+
AN3i02-14S-2P RECEFTACLE WK-4-32S RECEPTACLE WK-4-32S-REGEPTAGLE
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R+ C
LEFT COMMON RIGHT
SCALE SCALE
/‘\ ‘\,‘\V
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SGALE
\l Zi
3
EA-108-6 &-6F ~__—
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EA-108W-17 &-31 GROUNDED SYSTEM EA-1II-1.8-12
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GROUNDED SYSTEM AN3I02-14S-2P GROUNDED SYSTEM
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Figure 338—Electrical Inspection Wiring Diagram
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RESCINDFN

4

R+ C R+ C

RIGHT LEFT

SCALE SCALE
EA-124-24;25 8-26

INDICATORS

UNGROUNDED SYSTEM
SEPARATE R+
AN3I02-14S-6P

RECEPTACLE

EA-148AN-19
INDICATOR
UNGROUNDED SYSTEM
SEPARATE R +
AN3102-145-6P
RECEPTACLE

i

c

4 3

SCALES
EA-134-]
INDICATOR

GROUNDED SYSTEM
COMMON R +
AN3102-18-IP
RECEPTACLE

Figure 339—Electrical Inspection Wiring Diagram
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EA-109-1;3;48-12
INDICATORS
GROUNDED SYSTEM
SEPARATE R+
AN3I02-18-IP
RECEPTACLE

1

R+C, ,R+C, R+C, R+ C
L_T_J H_J
SCALE SCALE SCALE SCALE
2 4 3 1
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EA-148W-3
INDICATOR
GROUNDED SYSTEM
SEPARATE R+
AN3102-18-iP

LEFT

RIGHT
SCALE

SCALE

RECEPTACLE
WARNING LIGHT
SWITCH
H A
G ©, %%
o o
2) C
)
Q o
|
‘ B (=)
‘ ? y

R+C R+ C

RIGHT SCALE LEFT SCALE

THE FOLLOWING NOTES AND CHART APPLY TO FIGURES 337-338,-

339 8340

NOTES -

EACH SCALE ON ANY
"SEPARATE R+"
CONNECT REQUIRED
AS SHOWN ABOVE. IF |IT
ATE MORE THAN
ADDITIONAL

INDICATOR NOTED AS
MAY BE TESTED
SCALE TO TRANSMITTERS

IS DESIRED TO OPER-
ONE SCALE

TANK UNIT TRANSMITTER

OR
STANDARD TEST UNIT
R+ (=) ¢
INDIVIDUALLY,

SIMULTANEOUSLY

160

TRANSMITTERS MUST BE PROVIDED.

EA-104 & EA-IO8
Rt" TWO
MUST BE

INDICATORS WITH "COMMON
TRANSMITTERS OR THE EQUIVALENT
CONNEGCTED WHEN TESTING.

NORMAL VOLTAGE
BETWEEN R+ AND R-
MITTER AT EMPTY,

ACROSS TRANSMITTER
IS 108 VOLTS WITH TRANS-

(+¥) DENOTES
SPECIFIED ON

INDICATOR VOLTAGE AS
NAMEPLATE.

Rt C a

CALIBRATION DATA

POTENTIOMETER
POTENTIOMETER RES]S?ANECEE
POSITION
C TO R+|C T0 R-
EMPTY 16.8 184.2
CENTER 1005 100.5
FuLL 184.2 16.8

Figure 340—Electrical Inspection Wiring Diagram
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RESCINDED
120°
4590
45° I 45° o0 60° : 150°
° 150°
Fe 602
60° e
0° 0° 300°
90°SCALE I20°SCALE 300°SCALE

Figure 341—Calibration Scales

3. DIAL CHANGE INDICATORS.
a. TEST METHOD.
(1) SCALE ERROR.

(a) Connect indicator in test circuit as indicated
in table 10. Refer to electrical inspection diagram,
figure 342, for typical example. The standard trans-
mitter is the same as that shown in figure 340. In all
cases use dial change position 1 for scale error test.

EXAMPLE—To test EA-46W-1 Dial Change
Indicator (see figure 342).

1. Connect 100 ohm resistor across “"R—"" and
“R—" terminals of standard transmitter.

2. Connect 28.5 volt power supply to “I”” pin
of Dial Change Indicator.

3. Connect “R+" of standard transmitter to
“J" pin of Dial Change Indicator.

4. Turn selector switch of Dial Change Indi-
cator to “"L.H.” position.

5. Connect “C” terminal of standard trans-
mitter to "F” pin of Dial Change Indicator.

6. Ground “R—" of standard transmitter and
receptacle shell of Dial Change Indicator. Since dial
change is equipped with a warning light, connect “C”
pin to ground through a switch.

(b) Test scale at Empty, Center and Full.

CAUTION
The standard length of the scale for Dial
Change Indicators is 65 degrees, 32.5 degrees
on each side of the vertical center line. How-
ever, the “Empty”, and “Full” calibration
points of the finished dials do not in all cases
coincide with the standard scale iength. For
example, the “Full” calibration mark of a

finished dial may be located more or less than
32.5 degrees to the right of the vertical center
line. In testing for the scale error of the in-
strument, the standard points shall be used as

follows:
Empty 32.5 degrees to left of vertical center
line.
Center On vertical center line.
Full 32.5 degrees to right of vertical

center line.

(2) FRICTION.—The friction shall be determined
by bringing the pointer slowly to some point on the
dial and noting the difference in indication before and
after tapping. This test may be performed at any point
on the scale.

(3) POWER OFF RETURN.—Set the standard
transmitter at “Full” position and turn power off. Note
for proper return of pointer to a position below the
empty calibration mark of the dial.

(4) WARNING LIGHTS.

(a) If it is only required to know whether the
warning light bulb is operating, connect power supply
to appropriate pin on Dial Change Indicator as indi-
cated on table 10 and ground instrument.

EXAMPLE: To test EA-46\%'-1 Dial Change
Indicator:
1. Connect 28.5 volts power supply to “I" pin
of Dial Change Indicator.

2. Ground receptacle shell of Dial Change In-
dicator.

(b) Press “Push to Test” button and note if
lamp glows.
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(5) INTERNAL WIRING.

(a) If it is required to check the internal wiring
of the Dial Change Indicator for different positions of
the selector switch connect indicator Tn test circuit as
indicated in table 10, for position 1. Refer to electrical
inspection diagram, figure 342, for typical example. Test
for ecneral proper operation of the indicator. If Dial
Chuauye Indicator is equipped with warning light, operate
ground switch on and off and note if bulb glows.

(5) Set Dial Change sclector switch to position
2 and connect "C" terminal 7 standard transmitter and
warning light switch (if applicable) to the appropriate
pins of the Dial Change Indicator as indicated in table
10. Refer to electrical inspection diagram, figure 342, for
tvpical example. Test for general proper operation of
pointer and warning light.

(¢) Switch to all other positions on the indicator
as indicated in table 10 and repeat tese as above.

EXAMPLE: To test EA-46W-1 Dial Change
(sce figure 342).
1. Connect indicator in circuit as outlined in
section a.(1)(a). Operate the standard transmitter to sec

28.5 YOLTS
D.C. SUPPLY

GROUND SWITCH

EO 20-85BA-3

that the pointer moves properly across the dial in the
proper dircction. Operate ground switch, and note that
warning light glows.

2. Switch Dial Change Indicator o "R.H.”
(position 2). Disconnect "C” terminal of standard trans-
mitter from "F” pin (position 1) to “E” pin (position
2). Disconnect ground switch from “C” pin (position 1)
to "B” pin (position 2). Repeat tests as in (¢) 1.

3. Switch Dial Change Indicator to "AUX”
(position 3). Disconnect "L terminal of standard trans-
mitter from "E” pin (position 2) o "D” pin (position
3). Disconnect ground switch from “B” pin (position 2)
and connect to "A” pin (position 3). Repeat tests as in
(c)l.

b. PERFORMANCE.

(1) SCALE ERROR.—The scale error at "Empry”,
"Center” and "Full” shall not exceed 2 percent of full
scale or = 1.3 degrees .

(2) FRICTION.—The friction error shall not ex-
ceed 2 degrees at Empty or 3 degrees at any other point
on the scale.

AN 3102-18-1P
.~~~ ELEC. RECEP.

NOTE—TEST WIRING
IS SHOWN FOR AN
EA-46W-1 INDICATOR
WITH INDEX KNOB
SET AT "L.H." POSITION.

CALIBRATION DATA
l Potentiometer
- - Potentiometer Resistance
RESISTOR "R Position |CtoR- |C toR—
1 EMPTY " 168 184.2
100 OHMS CENTER ©100.5 100.5
FULL 184.2 16.8
TER . E S i TERM
M. p . .
R MWWV e FOR FURTHER REFERENCE
SEE FIGURE 340
STANDARD
TRANSMITTER
TERMINAL

ncu

Figure 342—Typical Electrical Inspection Diagram
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TABLE 10

e’

-
[
(2]

o .
1 .h ’
. ——POSITION No. |—— ——POSITION No. 2—— ——POSITION No. 3 ——POSITION 'No. 4—— ——POSITION No. 5—— ] ZU m@.ﬂ.zoz No. 7——
L £ 3 £ 3 3 £ 3 £ 3 £ 3 £ 3
. = = = 4 3 ~ 4 = d &3 S 3 S 3
t Dial .Qkana Receptacle & I(T un. mb ..w mu W T W m» ..w ML ..W M.L ..m w.u .wo
ResE I P D P I - PO - T T A P ST S RS NP BN SR Gt
§ 88 EO§ & 3§08 & RN 308 & EEO§ & L N S
EA-41A-1 7 AN3102-18-1P 35ohms I J Left Wing E None Right Wing C None L.BombBay F None R.BombBay B None Fwd. Hull G None Center Hull H None Rear Hull A Nope
EA-41A-2 7 AN3102-18-1P 350hms I ) Left Wing E None Right Wing C None L.BombBay F None R.BombBay B None Fwd. Hull G None Center Hull H None Rear Hull A None
EA-46W-1 3 AN3102-18-1P 100 ohms I J L. H. F C R. H. E B Aux D A —_— S — S— S — — - . o
EA-47-1-24 6 E-1003-1-10 400hms T D 1 S None 2 V  None 3 R None 4 U None 5 N None 6 M None  — - —
EA-47-2C 6 AN3102-20-1P 40ohms N A L.H.Feeder H None 1 I None 2 J None 3 K None 4 L None R.H. Feeder M None _ N —
EA-47-10 6 E-1003-1-10 40ohms T D 1 S None 2 V  None 3 R None 4 U None 5 N None 6 M None s B B
EA-47W-1 6 E-1003-1-10 400bms T D 1 s ) 2 V. F 3 R K 4 U H 5 N E 6 M G R -
EA-47W-1-24 6 E-1003-1-10 40ohms T D 1 S J 2 \% F 3 R K 4 U H 5 N E 6 M G —_— -
EA-47W-2 6 AN3102-20-1P 40o0hms N A L.H.Feeder H B 1 1 C 2 J D 3 K E 4 L F R.H.Feeder M G S— = e
EA-47W-2C 6 AN3102-20-1P 400ohms N A L.H.Feeder H B 1 1 C 2 ] D 3 K E 4 L F R.H. Feeder M G _ — mme
EA-47W-2V 6 AN3102-20-1P 40 ohms N A L.H.Feeder H B 1 1 C 2 J D 3 K E 4 L F R.H. Feeder M G S B e
EA-47W 4 6 AN3102-20-1P 40ohms N A 1 H B 2 I C 3 J D 4 K E 5 L F 6 M G _ - —
EA-47W-6 6 AN3102-20-1P 40ohms N A 1 H B 2 I C 3 J D 4 K E 5 L F 6 M G o R —
EA-47W-7 6 AN3102-20-1P 40ohms N A 1 H B 2 I C 3 ] D 4 K E 5 L F 6 M G S— S —
EA-47W-8 not used 6 AN3102-20-1P 400hms N A 1 H B 2 I C 3 J D 4 K E 5 L F 6 M G e - —
- EA-47AW-4 6 AN3102-20-1P 40 ohms N A 1 H B 2 1 C 3 J D 4 K E 5 L F 6 M G S =
m\\.\; . EA-47AW-5 6 AN3102-20-1P 400hms N A 1 H B 2 I C 3 J D 4 K E 5 L F 6 M G —— - —
~ EA-48-5 4 AN3102-16S-1P 67ohms G E Left Aux. D None Left Main A None Right Main B None Right Aux. C None _— [ — I - -
EA-48-5-24 4 AN3102-16S-1P 67ohms G E Left Aux. D None Left Main A None Right Main B None Right Aux. C None _ = e - - - S ——
EA-48-12 4 AN3102-168-1P 67ohms G E Left Aux. D None Left Main A None RightMain B None Right Aux. C None _ - — NS = e N - —
EA-48-12-24 4 AN3102-16S-1P 67ohms G E Left Aux. D None Left Main A None Right Main B None Right Aux. C None _ = e J— SR S T
EA-48-13 4 AN3102-16S-1P 67ohms G E Aux. Esq. D None Principal Esq. A None Principal Dir. B None Aux. Dir. C None —_ - — s [ — — S
EA-48-15 4 AN3102-16S-1P  67ohms G E 1 D None 2 A None 3 B None 4 C None S - — — S - -
EA-48-16 4 AN3102-18-1P 67 ohms I J 3 G None 4 H None 1 E None 2 F None S S - - N S ——
EA-48-17T 4 AN3102-18-1P 67ohms I J 3 G None 4 H None 1 E None 2 F None N - - - 2= monw. - -
EA-48W-14 4 AN3102-18-1P 67ohms ] A Left Outbd. F B Left. Inbd. G C Rt. Inboard H D Rt. Outbd. I E - - — S S —— SR o, pemee
EA-48W-18 4 AN3102-18-1P 67 ohms ] A Left Outbd. F B Left. Inbd. G C Rt. Inboard H D Rt. Outbd. I E — S — —_— - N -
EA-48AW-1 4 AN3102-18-1P 67 ohms 1 J 1 E D 2 F C 3 G B 4 H A _— - — S— e e = -
EA-48AW-2 4 AN3102-18-1P 67 ohms I J 1 E D 2 F C 3 G B 4 H A —_— SRR C— —_ — s S P
EA-48AW-6 4 AN3102-18-1P 67 ohms I J 1 E D 2 F C 3 G B 4 H A _ ST —— e 2= Ee— _ S
EA-49-4 4 AN3102-20-1P 67 ohms N A L. H. Front G None R. H. Rear H None L. H. Rear I  None R. H. Front J None —_— —_ — i [ — — EE R S
EA-49W -1 5 E-1003-1-10 soohms T D 1 S J 2 A F 3 R K 4 U H 5 N E - - - -
EA-49AW-2 4 E-1003-1-10 67ohms T D L. H. Main S J R. H. Aux. A\ F L. H. Aux. R K R. H. Main U H —_— — e SR P I -
EA-499AW-3 4 E-1003-1-10 67ohms T D L. H. Front S J R. H. Rear v F L. H. Rear R K R.H.Front U H s s meme R - — _— =
EA-49AW.-7 s AN3102-20-1P soohms N A 1 G B 2 H C 3 I D 4 J E 5 K F S - . — —
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