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DESCRIPTION

o cENERAL
The multiplex start-stop extensor set is comprised of a mounting
panel, a motor, and either one or two extensor units mounted on the panel.
The function of each extensor unit is to provide a means for connecting the
apparatus on a single Telstype multiplex channal directly to the sending and
receiving legs of a start-stop printer circuit. (See Frontispiece)

. Where regulated 4.C. power 1s available, a synchronous motor may be
used. Governed motors are available for operation on either A.C. or D.C.
power.,

EBach extensor unit has two main sections: the upper section consists
of mechanisms which convert start-stop signals to multiplex signals, and the
lower section consists of mechanisms which convert multiplex signals to start-

stop signals (Figure 1).

The speed requirements for the extensor units are the same as those
for the start-stop apparatus except that the speed of the start-stop system
MUST NOT exceed that of the multiplex system at any time. In order to meet
this requirement, speeds must be set so that the speed of the multiplex system
is greater than that of the start-stop system by an amount equal to the maxi-
mum overall speed variation which can be expected; a speed difference of 2 per
cent has been found satisfactory under ordinary conditions.

UPPER SECTION (START-STOP TO MUX)

The upper section of the extensor unit consists principally of a
holding magnet selector, T-levers, transfer slides, a locking bail, and multi-
plex tranamitting contacts., The selector magnet receives the start-stop sig-
nals and positions five multiplex transmitting contacts to correspond with the
code combinations received (Figures 1 and 2). These contacts are in turn con-
nected to the multiplex transmitting distributor for transmission over thas

. multiplex system.

HOLDING MAGNET SELECTCR

The holding magnet (Figure 3) controls the selector unit by utilizing
the start-stop impulses received from the line. A current (marking) impulse
will hold the armature against the selector magnet and the stop arm will be
held against the stop lewer, which is held by the trip latch. Because the stop

. arm of the selector cam sleeve is engaged by the stop lever, the selector cam
asleeve 1s prevented from rotating. Release of current from the magnet, or a
spacing impulse, will unlock the mechanism and permit the selector cam sleeve
to rotate.

For the purpose of illustration, suppose the codé signals for the
letter E are to be received. Upon reception of the start impulse (a no-current
impulse), the armature is moved away from the magnet by the armature lever
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locking wedge and the selector arm will be free to move in response to the next
impulse. The selector arm spring is provided as a necessary yield between the
armature lever and the selector arm, because the armsture lever cam starts to
move the armature toward the selector magnet before the locking lever releases
’ the selector arm, i

TRANSFER

When the swords have been positioned to correspond to the selection
received, the new selection must be transferred from the swords to the multi-
plex transmitting contacts,

A3 the selection is being received it is set up on the swords, but
’ the T levers are locked by the T lever locking bail (Figure 5) so that the
salection cannot be transferred from the swords to the T levers. After the
No. 5 sword has been positioned, the T lever locking bail is withdrawn from
the T levers by its cam to permit the selection which was just set up in the
swords to be transferred to the T levers. Between the positioning of the
No. 4 and No. 5 swords, the selector cam sleewve {Pi.gum 2) moved the stop arm
latch (Pigure 7) out of engagement with the start-stop arm, to permit the trans-
fer cam sleeve to rotate. When the transfer cam sleeve rotates approximately
300, a lug on the tranafer cam sleeve engages the rear extension of the sixth
pulse magnet armature, and holds the transfer cam sleeve until the sixth pulse
magnet is energized. When this occurs, the transfer bail 1s unlatched and is
moved its spring so that the previous selection of transfer slides (Figures
L and g (held by the transfer ball extension) is released. The transfer
slides which were operated will then be moved by their springs, restoring their
contact operating levers to their unoperated positions, thereby releasing the
previous selection stored in the multiplex transmitting contacts. The forward
ends of the newly selected transfer slides will then move to the right, engag-
ing the transfer bail extension, and the unselected transfer slides will be
blocked by the forward ends of thelir T leveras.

Yihen the transfer bail reset arm (Figure 7) rides to the high part of
its cam as the transfer cam sleeve revolves, the transfer bail will be rotated
in such a manner that its extension moves forward, positioning the transfer
slides which were just engaged. The assoclated contact operating lever of each
selected transfer slide will be pivoted in a direction which will move the

. tongue (middle contact) of its contact assembly to the marking (M) contact
(Figures L and 5). The unselected tongues will remain against their spacing
(5) contacts. The transfer bail will continue its motion until its latching
arm engages the lateh bell crank., The operated contacts will remain locked in
position while the selection just set up is being transmitted by the multiplex
distributor, Then the sixth pulse will energize the sixth pulse magnet causing
its armature to unlatch the transfer ball as previously described. At the same
time, the transfer cam sleeve is permitted to rotate to transfer the new selec-

. tion on the T levers to the multiplex transmitting contacts,

With the foregoing method of tripping the transfer cam sleeve, it may
be seen that the cam sleeve can only rotate to transfer a selection to the
miltiplex transmitting contacts when the start-stop arm 1s released by the
sixth cam on the selector cam sleeve (through the medium of the stop arm lateh)
between operations of the sixth pulse magnet armature, This insures the trans-
mitting of a single character only to the multiplex transmitting contacts for
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for each start-stop cycle. That is, when the multiplex system gains the equi-

valent of a full character over the start-stop system due to a difference in

speed, a blank signal combination 1s transmitted to the multiplex system,
Blank signals are alsc transmitted to the multiplex system when no transmission
is being received from the start-stop circuit,

AMATURE LATCH LEVER

The sixth pulse magnet armature latch lever (Figure 7) serves to hold
the sixth pulse magnet armature in the latched position when the sixth pulse
oceurs between the time the transfer cam sleeve is released by the operation of
the selector cam sleeve and the time the lug on the transfer cam sleeve would
normally engage the sixth pulse magnet armature extension. This is accomplished
in the following manner:

When the sixth pulse magnet armature is moved to its operated position
it permitas the armature latch lever to drop into the indent in its cam. The
armature extension will move against the latch plate which, in turn, will
rotate the latch bell crank, thereby releasing the transfer bail. These
mechanisms will be held in the operated position until the armature latch lever
rides to the high part of its cam.

LOWER SECTION (MUX TO START-STOFP)

The lower section of the extensor unit consists of mechanisms for
converting multiplex signals to start-stop signals (Figures 1 and 2). A five
magnet selector is used to receive the multiplex signals and positions five
transmitting contacts to correspond with the code combinations received. These
contacts are connected to a start-stop printer circuit for tranamission of the
code combinations received from the multiplex system.

FIVE MAGNET SELECTOR

The five magnet selector, located at the left of the main shaft, has
its magnets connected to the contacts of the receiving multiplex distributor,
“lhen these contacts are energized by corresponding code combinations sent from
a multiplex transmitting distributor, the selector magnet armatures are
attracted to the magnets and move the selector plungers to the right. The
selector plunger strikes the rear arm of the selector lever latch, disengaging
it from the selector lever (Figure 8). The forward end of the selector lever
moves toward the rear and disengages the corresponding leocking lever from the
contact levar,

SELECTOR LEVER RESET MECHANISM

Each selector magnet is operated according to the combination of the
code. When a magnet is energized, and after the first impulse has been trans-
mitted, a projection on the rear end of its selector lever moves into the path
of the reset ball (Pigure 9). After the lock loop has engaged the locking
levers, the reset bail cam permits the left end of the reset bgil to move
against the selector lever projection, The rear ends of the selector levers
will move to the left and engage the notches of the selector lever latches,
These latches and the selector levers are then ready for the reception of the
next code combination.
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LOCKING LEVER

A locking lever (Figure 9) controls the motion of each contact lever
either by allowing the contact lever to close its contacts, when the cam
’ revolves, or by restricting the motion of the contact levers.

If the forward end of the locking lever is positioned to the right,
corresponding to a spacing impulse, the locking lever engages the contact lever
and prevents it from rising into the indent of its cam as the cam revolves,
thus holding the circuit open for that impulse. If the forward end of the
locking lever is positioned to the left, (Figure B) it does not restrict the
action of the contact lever, the lever rises into the indent of its cam,

’ allowing the contact to close, and a marking impulse is transmitted.

The lock loop, which is moved forward by the lock loop cam at the
end of each revolution of the cam assembly, is used while in its rear position,
to engage the forward projections of the locking levers, thus preventing a
change in selection while the cam assembly is rotating (See Figures & and 9).

START-STOP CAM

The start-stop cam (Figure 10) controls that contact laver which
actuates the start-stop contacts. These contacts are opened at the beginning
of each revolution of the cam assembly to transmit the start impulse (spacing)
and remain open during the transmission of the five selector impulses. After
the fifth impulse has been transmitted, the start-stop contacts will close,
transmitting the stop impulse (marking) to the line. At the end of the cam
assembly's revolution, the clutch throwout lever cams the driven cluteh member
out of mesh with the driving cluteh member and prevents the cam assembly from
rotating farther. The start-stop contacts will remain closed until the cam
assembly is again started rotating by a sixth impulse from the multiplex
H?Eiﬁ‘n& distributor which operates the release magnet armature (See Figure
11).

CLUTCH LEVER LATCH

The receiving mechanism is equipped with a clutch lever latch

(Figuresll and 20-A) which prevents the transmitting clutch from operating

’ when all the selector levers are latched and in their unoperated position.
When a code combination is set up in the selector magnets and one or more of
the selector magnets is unlatched, they, in turn, move the clutch lever latch
loop to the rear, the clutch lever latch moves away from the clutch throwout
lever and the receiving multiplex distributor sixth pulse is permitted to
energize the clutch release magnet.
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ADJUSTMENTS

This bulletin contains requirements and adjusting procedure for the .
maintenance of multiplex extensor units. Adjustments are arranged in s sequence
which would be followed if a complete readjustment of a unit were undertaken.
In following such procedure, parts or assemblies which are removed to facilitate
ad justment should not be replaced until all other adjustments which would be
facilitated by the removal of these parts are made. If one adjustment is

changed, related adjustments should be checked because a change in one adjust- .
ment may affect related adjustments. These facts should be kept in mind when a
single adjustment is to be made. .

The spring tension values given in this bulletin are scale readings
which should be obtalned when Teletype scales are used as specified. Springs
which do not meet the requirements specified and for which no adjusting proced-
ure is given should be replaced by new springs,

In order to facilitate adjusting the multiplex extensor, the unit
should be removed from the multiplex extensor panel and placed on its back.
This practice is advocated because in many of the following adjustments parts
are referred to as viewed with the unit in this position,

Three mounting screws, two inserted from the back of the panel and
one from the front (in lower right corner of casting) must be taken out before
the unit can be remowved.

Before proceeding to adjust any part, read the description of the
adjustment carefully. After the adjustment is completed, be sure to tighten any
screws or nuts which may have been loosened. If a part that is mounted on shims
is to be dismantled, the number of shims used at each of its mounting screws
should be noted so that the same shim pile-ups can be replaced when the part is
remounted. :

NOTE: In all figures of this bulletin, fixed pivot points are designated by
s0lid black circles,

MAIN SHAFT BEARINGS ADJUSTMENT (Figure 12) .

With the main shaft in its stop position, there should be some clear-
ance, not more than .003", between the upper bearing and the shaft collar. To
adjust, loosen the collar set screw, position the collar and tighten the screw.

When the above requirement has been met and the main shaft is in the
stop position, the cams should line up with their corresponding contact levers
and there should be some end play between the lower bearing and the bottom of .
the cam eylinder assembly. To adjust, add or remove shims,
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LOWER SECTION (MUX TO START-STOP) ADJUSTMENTS
LOWER BEARING SUFFPORT ADJUSTMENT

’ NOTE: The main shaft is adjusted during the initial assembly of the umit
and should require attention only if the shaft has been damaged or
dismantled. If it is necessary to check the adjustment, remove the
necessary parts to free the shaft.

Under the foregoing condition, the main shaft should rotate freely
without bind when turned by hand. To adjust, position the lower bearing
support to secure the proper bearing alignment and tighten the mounting screws,

’ See Figure 13 for location of parts,

LOWER SECTION PLATE ADJUSTMENT

The lower section plate should be aligned with the lower bearing
support. To adjust, loosen the mounting screws, position the three stops of
the lower section plate against the lower bearing support and tighten the
screws. See Figure 13 for loeation of parts,

" CLUTCH THROWOUT LEVER ADJUSTMENT (Pigure 11)

NOTE: Before making this adjustment, see that the clutch throwout lever
does not bind in the slot of the adjusting screw. If a binding
occurs, loosen the release magnet bracket mounting serews and
reposition the magnet bracket.

There should be ,005" to ,015" clearance between the clutch teeth
when the clutch is fully disengaged and the play between the driving clutech
member mounting screw and its mounting hole has been taken up toward the
driven clutch member. To adjust, remove the armature and position the clutech
throwout lever by means of shims placed between the throwout lever pivot and
the clutch lever bracket.

DETENT LEVER ADJUSTMENT (Figure 15A)

With the cam cylinder in its stop position and the detent lever on
’ the low part of its cam, there should be some clegrance, not more than 008",
between the end of the detent lever and the cam. To adjust, position the
detent lever bracket. Tighten the mounting screw muts.

DETENT LEVER SPRING TENSION (Figure 15B)

Unhook the detent lever spring from its post on the detent lever
bracket, and, with the detent lever on the high part of its cam, hook an 8 oz,
. scale in the spring eye and pull horizontally in line with the post on the
' detent lever. It should require 1-1/2 to 2-1/2 ozs. to pull the spring to its
nermal position length.
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SELECTCR LEVER LATCH SPRING TENSION (Figure 16A)

With the selector magnet assembly removed and the selector levers in
their latched position, hold the selector levers away from the latch and apply
an 8 oz. scale horizontally to the spring end of the lateh. A push of 3 to 4 .
ozs, should be required to start the latch moving.

SELECTCR LEVER SPRING TENSION (Figure 16B)

With the selector magnet assembly removed and the selector levers in
their unlatched position, rotate the main shaft to the stop position. Continue
to rotate the main shaft until the lock loop blade just touches the locking dhi |
levers. Hook an 8 oz. scale horizentally over and at right angles to the rear |
end of the selector lever. It should require a pull of 6 to 8 ozs. to move . |
sach selector lever to its latched position.

SELECTOR FLUNGER SFRING TENSION (Figure 17A)

With the selector magnet assembly and the stop screw plate removed,
apply an 8 oz. scale horizontally to the end of each plunger. It should
require a pressure of 1/2 to 3/4 oz. to move the plunger until it is flush
with the selector magnet frame. Replace the stop screw plate and the selector
magnet unit. (See Figure 17B for location of parts.)

SELECTOR ARMATURE SCREW ADJUSTMENT

The selector lever latches should just release their selesctor levers
when the correaponding armatures are held firmly against the magnet cores. To
adjust, back off the selecter armature screws so that when each armature is
brought against the selector magnet cores, the selector latch fails to release
the lever. Holding the selector armature firmly against the magnet cores,
advance the armature screw slowly until the corresponding selector lever 1s
just released. Then advance the screw one-sixth of a turn additional, and
tighten the lock nut. Reset the selector lever and operate the armature to
make sure that the tightening of the lock nut does not disturb the adjustment.
See Figures 16B and 174 for location of parts.

SEIECTOR ARMATURE BACKSTOP SCREW ADJUSTMENT (Figure 17B) .

There should be .004L" to .006" clearance between any selector
armature and its backstop screw when the corresponding selector lever is
engaged with its latch and the armature is pressed lightly against its plunger
to take up all the clearance between the plunger and its latch. Adjust the
backstop screw to obtain this clearance.

LOCKING LEVER BRACKET ADJUSTHENTS

(1) With the cam cylinder in the stop position and the contact levers on .
the high part of their cams, there should be some clearance, not
more than .0l0", between the contact levers and the locking levers,
when the locking levers are moved from the marking to the spacing
position. (See Figure 18A.) There should also be some clearance
when the locking levers are pressed dowrward by hand to make this
clearance a minimum,
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To adjust, tighten the left rear mounting screw friction tight on the
lower section bracket and with the other two mounting screws loosen
the lower section plate. (See Figures 2 and 13.) Pivot the lower
section bracket around the left rear mounting screw until the correct

:,, clearance is obtained,
(2) With the cam cylinder in its stop position and with the locking
levers in their spacing position, rotate the cam cylinder until the
lock loop is just off the high part of the cams. In this position
there should be .0l5" to .030" clearance between the closest locking
. lever and the lock loop blade. With the contact locking levers in

their marking pesition there should be at least .015" clearance
> between the lock loop blade and the closest locking lever., (See
- Figure 184.)

To adjust, tighten the rear slotted mounting screw friction tight and

loosen the left rear mounting screw. Pivot the lower section bracket

(Figures 2 and 13) around the rear slotted mounting screw until the

correct clearance is obtained., Tighten the three mounting screws

and recheck paragraph (1).

RESET BAIL ADJUSTMENT (Pigure 19A)

When the main shaft is rotated until the reset bail roller is on the
high part of its cam, the reset bail should cause the selector lewvers to over-
travel their corresponding latches .006" to ,020", Adjust the selector lever
reset bail adjusting screw to obtain this overtravel.

HESET BAIL SPRING TENSION (Figure 19B)

#ith the transmitting cam in its stopped position, hook an 8 oz.
scale horizontally under the blade of the reset bail and pull as nearly parallel
to the blade as pessible. A pull of 1/2 to 2 ozs. should be required to start
the bail moving.

LOWER CLUTCH RELEASE MAGNET ADJUSTMENT (Figure 14)

- With the clutch throwout lever on the low part of the driven clutch

w member, there should be ,010" to .020" clearance between the edge of the clutch
throwout lever and the bottom of the groove in the adjusting screw, when the
play in the armature is taken up in a direction to make the clearance a mini-
mum. To adjust, loosen the release magnet bracket mounting screws, position
the bracket and tighten the screws. (See Figure 20A for location of parts.)
CAM CYLINDER CLUTCH SPRING COMFRESSION (Figure 21)

- Hook a 32 ogz. scale over the projection on the driven clutch member

- and pull directly in line with the main shaft. It should require 9 to 12 oss.

to separate the clutch teeth.
CLUTCH THRCWOUT LEVER ADJUSTING SCREW ADJUSTMENT (Figure 20B)

There should be .006" to ,015" clearance between the clutch throwout
lever and the high part of the driven clutch member when the clutch release
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magnet is operated mamally and the clutch throwout lever is held to the left !
to make this clearance a minimum. To adjust, lcosen the adjusting screw lock |
nut and position the adjusting screw. Tighten the lock nut. |

RELEASE MAGNET ARMATURE SPRING TENSION (Figure 20A) . |

With the clutch throwout lever on the low part of the driven clutch
member and the clutch lever latch held away from the clutech throwout lever,
apply the push end of an & oz. scale horizontally to the adjusting screw on
the armature. It should require 2 to 3 ozs. to start the armature moving
toward the magnet,

SIXTH PULSE CUTOUT BAIL ADJUSTMENT (Figure 22) .

The sixth pulse cutout ball should be parallel to its shaft, as
judged by eye, and it should be secured to its shaft in such a manner that the
upper end of the shaft extends .030" to .060" gbove the bearing plate when the l
lower clamping block is resting on the lower section bracket. To adjust,
loosen the set screws, position the cutout bail and tighten the set screws, J

SDITH PULSE CUTQUT BAIL SHAFT BEZARING FLATE ADJUSTMENT

The sixth pulse cutout bail shaft should be free and appear to be
parallel to the ends of the selector latchea, To adjust, loosen the bearing
mounting screws, position the bearing plate and tighten the mounting screws. |
See Figure 22 for location of parts.

CLUTCH LEVER LATCH ADJUSTMENT (Figure 20A) |

¥ith the main shaft in the stop position and the clutch fully dis-
engaged, there should be .005" to .015" clearance between the latching surface
of the clutch lever latch and the clutch throwout lever. To adjust, loosen
the latch mounting screws, position the clutch lever latch and tighten the
mounting screws. See Figure 22 for location of parts.

CLUTCH LEVER LATCH SUPPORT ADJUSTMENT (Figures 1L and 22)

With the cam cylinder in its stop position and the No. 1 selector
lever tripped off, move the release armature to its operated position. There .
should be .020" to .OLD" clearance between the clutch throwout lever and the
latch (Figure 14) and also a clearance of .005" to .015" between the latch |
support and the shaft's upper bearing (Figure 22). Recheck the first require- .
ment with the No. 5 selector lever tripped off instead of the No. 1. To |
adjust, loosen the set screw and position the latch support on its shaft.
Tighten the set screw. : |

CLUTCH 1EVER LATCH SPRING TENSION (Pigure 22) .

With the main shaft in its stop position, unhook the cluteh lever
latch spring from the bearing plate; hook an 8 oz. scale in the spring eye and l
pull horizontally in line with the spring. It should require 1-1/2 to 3 ozs.
to pull the spring to its normal position length.
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CONTACT LEVER SHAFT ADJUSTIHENT (Figure 23)

The upper end of the contact lever shaft should be approximately
flush with the upper surface of the lock loop extension and the lower end of
. the shaft should pivot in the lower section plate. To adjust, loosen the set
screws in the contact bracket and in the collar. Position the shaft and tighten
the set screws. Before tightening the collar set screw, make certain that some
Pley is left between the lower surface of the collar and the upper surface of
the lock loop.

TRANSMITTING CONTACTS GAP ADJUSTMENT (Figure 18A)

The contact bracket should be positioned so that the mounting screws
. are aspproximately in the center of their holes. (See Figure 23,) Under this
condition, with any contact lever on the high part of its cam, the gap between
the contacts should be .020™ to .025%, #To obtain this clearance, bend the
shorter contact spring.

(*) .015" to .025" for start-stop contact only.
CONTACT SPRING PRESSURE (Figure 18B)

With any contact lever on the low part of its cam, hook the end of an
B oz. scale over the long contact spring just above the insulator. It should
require a pull of 3 to 4 ozs. to open the contacts. To adjust, bend the longer
contact spring. Recheck the Transmitting Contacts Gap hd justment.,

LOCK LOOP ADJUSTMENT (Figure 2.)

With the cam cylinder sleeve in its stop position, there should be a
clearance of ,008" to .015" between the lock loop blade and the tip of the
pointed end of the locking lever having the least clearance. To adjust, loosen
the locking screw in the lock loop extension and rotate the cam sleeve until
the clutch teeth are fully disengaged. Position the locking levers directly
below the lock loop blade to make this clearance a minimum. Position the lock
loop extenslon to obtain the proper clearance. Tighten the locking screw.

LOCK LOOP SPRING TENSION (Figure 25) |

. Rotate the cam cylinder until the lock loop roller is resting on the
low part of its cam. Hook an 8 oz. scale on the lock loop just behind the
spring eye and pull horizontally in line with the spring. It should require
31/2 to 4~1/2 ozs. to start the lock loop moving.

LOCKING LEVER SPRING TENSION (Figure 26)
With the unit resting on its back, rotate the main shaft to the stop
. position and trip all the selector levera. Hook an & oz. scale over the end

of the locking lever and pull at right angles to the levers. It should require
1/2 to 1-1/2 ozs. to start each locking lever moving,
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LOCK LOOP STOP (Figure 25)

With the cam cylinder in the stop position, there should be ,010" to
.020" between the lock loop and its stop bracket. To adjust, loosen the
mounting screw and position the stop bracket. Tighten the mounting screw. .

UPPER SECTION (START-STOP TO MIX)
ADJUSTMENTS

UPFER SECTION PLATE ADJUSTMENT

When the main shaft is rotated, the selector cams on the selector cam g
sleeve should line up with their respective selector levers. To adjust, add or
remove shims between the upper section plate and the main casting. .

REMOVE THE RANGE FINDER ASSEMBLY

ARVATURE FIVOT SCREW ADJUSTMENT (Figure 27) See Note (A)

|
|
With the armature spring and the selector arm spring unhooked, the 1
armature should be free on its pivots with barely perceptible end play. Adjust |
by means of the upper pivot screw. |

J

SELECTOR MAGNET ADJUSTMENT (Figure 28) See Note (A)

The armature, when in its operated position, should touch both magnet j
cores at approximately the centers of their pole-faces, and the cores should be
centrally located with respect to the armature, as gauged by eye, when holding
a light background behind the magnet and armature assembly. To adjust, remowve
the selector magnet bracket from the unit and reposition the magnet core
assembly by means of its mounting screws while holding the assembly so that the
cores are vertical and the armature, by its own weight, rests against the pole-
faces. Replace the selector magnet bracket,

NOTE: When the cores are in proper adjustment and the push end of a 12 1b.
scale is applied at right angles to the armature edge midway between
the cores, it should require at least 5 lbs, to separate the armature . .
from the cores when a current of ,060 smpere is flowing through the
magnet coils.,

SELECTOR ARM PIVOT SCREW ADJUSTMENT (Figures 27 and 30) See Note (a)
With the armsture spring, the selector arm spring, and selector arm
stop detent spring unhooked, the selector arm should be free on its pivots with
barely perceptible end play and the locking lewver should overtravel the top and
bottom edges of the locking wedge. There should also be a minimun clearance of .
#* + "

| (k) These requirements should be checked with the range finder
assenbly reamoved.
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.008" between the selector arm and the armature, and a minimum clearance of
.010" between the selector arm and the selector arm stop detent when the play
in the detent is taken up in a direction to make this clearance a minimum, The
end play may be adjusted by means of the upper pivot screw. If the minimm
clearance requirements are not met, it will be necessary to remove the selector

. magnet bracket and the selector arm bracket and adjust both pivot screws of the
selector arm.

SELECTOR ARM BRACKET ADJUSTMENT (Figure 27) See Note (A)

The position of the selector arm bracket should be such as to provide
b some ¢learance, not more than .0LO"™, between each sword and either stop post,
. under the following conditions:

(1) Remove the locking lever spring, the armature spring, and the

selector arm spring. Rotate the main shaft until the ko. 1
selector lever is resting on the peak of its cam. With the
selector arm in its unoperated (spacing) position, move the spacing
arm of the No. 1 sword against the selector arm extension. Then
rotate the selector arm slowly toward the marking position until the
selector arm just leaves the spacing arm of the Ne. 1 sword. There
should be some clearance, not more than .0LO", between the No. 1
sword and the spacing stop post.

(2) With the selector arm in its operated (marking) position, move the
marking arm of the No. 1 sword against the selector arm extension,
Then rotate the selector arm slowly toward the spacing position until
the selector arm just leaves the marking arm of the No. 1 aword.
There should be some clearance, not more than ,0L0", between the
No. 1 sword and the marking stop post.

(3) wWith each selector lever on the peak of its cam, each associated
sword should be tried for the foregoing requirement of some clearance,
not more than .04LOM.

To adjust, loosen the selector arm bracket mounting screw just enough
to make the bracket friction tight. Then, to egualize the clearance between
the swords and the stop post, loocsen the centralizing eccentric screw lock mut

. and turn the eccentric screw clockwise to provide more clearance on the spacing
side or counterclockwise to provide more clearance on the marking side,

|

r

|

) } NOTE: Be sure that the selector arm stop detent does not interfere with the
ad justment.

The centralizing eccentric screw should always be located so that
its indicating line is adjacent to the marked scale that has been provided on
the bracket to ald in gauging the amount the screw must be turned. Tighten

. the lock nut when the selector arm has been centralized.

# #* #*

(A) These requirements should be checked with the range finder assembly
removed,
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To obtain the "some clearance, not more than ,04L0M,™ requirement
between the swords and the stop posts, move the bracket closer to or farther
from the swords as required. Then tighten the selector arm bracket mounting
screws, feplace the locking lever spring, selector arm spring, and armature

spring, .

LOCKING WEDGE ADJUSTMENT (Figure 31) See Note (A)

With the locking lever on a high part of its eam, the right end of the
locking wedge should clear the locking lever by ,006" to .010" when the end of
the wedge is held in line with the locking lever. To ad just, loosen the locking
wedge mounting screw and position the locking wedge in its guide; then tighten .
the mounting screw. .

LOCKING LEVER SPRING TENSION (Figure 31) See Note (4)

dith the locking lever on the high part of its cam, hook an 8 oz,
scale on the end of the locking lever at the spring hole, and pull in line with
the spring. It should require 4 to 5-1/2 ozs. to start the lever moving away
from the cam.

SELECTCR ARM STOP DETENT ADJUSTMENT (Figure 29) See Note (A)

With the locking lever on the low part of its cam, there should be an
equal amount of clearance, within .003", between the sides of the locking wedge
and the locking lever when the selector arm is in the marking or spacing
position.

NOTE: When checking the marking position, be sure that the selector arm
operating screw does not interfere with the movement of the selector
arm,

To adjust, loosen the screw that mounts the selector arm stop detent
eccentrlc post just enough to make the post friction tight. Position the stop
detent by turning the post, then tighten the post mounting screw.

SELECTOR ARM STOP DETENT SPRING TENSION (Figure 29) See Note (A)

Unhook the stop detent spring from the locking lever guide and hook an .
8 oz. scale in the spring eye. It should require 4 to 5 ozs. to pull the spring
to its position length.

SELECTOR LEVER SFRING TENSION (Figure 31) See Hote (4)

With the T-levers in the marking position, move the swords manually to
the spacing position. Hook a 32 oz. scale over the end of each selector lever
at the selector cam sleeve and pull radially to the main shaft. It should
require & to 10 ozs. to start each selector lever moving. .

* % *

(A} These requirements should be checked with the range finder assembly
removed,
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NOTE: When checking the tension of the selector lever springs, make sure
that the selector levers are free and without bind.

SELECTOR MAGNET BRACKET PUSITION ADJUSTLENT (Figure 32)

With the main shaft in the stop positien, rotate the selector cam
sleeve untll the locking lever just drops off the high part of the locking lever
cam, then rotate the cam sleeve backward until the rotation is stopped by the
locking lever. With the selector arm locked in its marking position there
should be a clearance of 060" to .065" between the armature lever and the face
of a tooth on the armsture lever cam,

. + To adjust, loosen the selector magnet bracket mounting screws and the
selector magnet bracket adjusting arm mounting screws Jjust enough to make the
bracket and adjusting arm friction tight. Then position the selector magnet
bracket by means of the adjusting arm, using the 90783 adjusting wrench. To do
this, insert the adjusting wrench in the hole above the end of the adjusting arm
and rotate the wrench. Tighten the bracket and adjusting arm mounting screws,

SELECTCR YAGNET BRACKET ADJUSTMENT (Figure 28) See Note (A)

With the selector magnet energized, the clearance between the selector
arm operating screw and the selector arm should be .00L" to .006" greater when
the armature lever is on a peak of its cam than when the armature lever is
opposite an indent on the cam,

(A) To adjust, de-energize the magnet and rotate the selector cam sleeve
until the armature lever is resting on a peak of the armature cam,
Holding the cam sleeve in this position, turn the main shaft to a
point where it moves the armature lever the greatest distance.

NUTE: The coil should not be energized while making the following part of
this adjustment.

(B) Loosen the selector magnet bracket mounting screws and, by means of
its adjusting screw, rotate the selector magnet bracket so that the
armature just touches the pole faces; then turn the ad justing screw
an additional one tenth of a turn counterclockwise. This will press

. the armature firmly against the magnet cores, (While making the one-
tenth of a turn adjustment, be careful to avoid lost motion due to
loose fitting screw threads.)

(C) Measure the clearance between the selector arm operating screw and the
selector arm and if there is no clearance, back off the selector arm
operating screw to provide at least .006", Then rotate the selector
cam sleeve so that the armature lever extension 1s opposite an indent

. of its cam and again measure the clearance between the seiector arm
operating screw and the selector arm. If the difference in the two

1] *+ ki

(A) These requirements should be checked with the range finder assembly
remaved,
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clearances exceeds ,006" the selector magnet bracket adjusting screw
should be turned clockwise, If the difference in the clearance is less
than .004", turn the screw counterclockwise. Tighten the selector
magnet bracket mounting screws.

ARVATURE SPRING TENSION ADJUSTLENT (Figure 284) See Note (A) .

Unhook the armature spring from its spring arm and rotate the main
shaft until the armature extension is on a high part of its cam. With a 32 ogz. v
scale hooked in its spring eye, pull the spring to its position length. It
should require the following tensicns:

(A) If a distortion test set is available, the spring tension should be .
set at the optimum walue within the limits of 13 to 24 oza,' /

(B) If no distortion test set is available, the spring tension should be
17 to 19 ozs; except when coils are connected in parallel without a
1000 ohm shunt. Under this latter condition the tension should be
13 to 15 ozs.

To adjust, loosen the spring arm mounting nut and position the spring
arm. Then tighten the mounting nut. Hehook the armature spring.

SELECTOR ARM OPERATING SCHEW ADJUSTMENT (Figure 33) See Note (A)

With the selector magnet energized and the selector cam sleeve
rotated so that the armature extension is opposite an indent of its cam, there
should be a clearance of ,003" to 006" between the selector arm operating
screw and the selector arm. To adjust, loosen the selector arm operating screw
lock nut and position the screw; then tighten the lock mit.

FIFTH "T" LEVER FRICTION SPRING ADJUSTMENT

Position the spring by means of its mounting screw so that the spring
presses against the fifth "T" lever approximately midway between the shoulder on
the "T" lever and the stop posts. Then apply a gram scale to the spring approxi-
mately in line with the "T" lever spacing stop post. It should require a force
of 7 to 14 grams to move the spring away from the "T" lever. Adjust by bending

the apring. .

SELECTOR ARM SPRING TENSION (Figure 34) See Note (A)
Unhook the selector arm stop detent spring. With the armature lever
on a high part of its cam, hook an & oz. scale over the end of the locking wedge

and pull parallel to the selector arm spring. It should require 1-1/4 to 1-3/L
ozs. to start the selector arm moving. Replace the detent spring.

3 it *

(A) These requirements should be checked with the range finder assembly re-
moved.,
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