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Equlpped with folding legs which elevate the back of the
machine so that the keyboard slopes at the proper opera-
ting angle when legs ara latched outward, By depressing
latch protruding from bottom of machine, these legs fold
into the bottom when the machine Is to be put away, A
carrying case Is furnished with this model,

Capaclity: HKeyboard - @ columns
Upper dials -~ & places
Lower dials = |6 places

Welght: 8 pounds

L 200-X
HAND OPERATED CALCULATOR

Equipped with proper hu}}t-ln keyboard slope, (lealess),
A larger carrying case Is furnished for this model,

Capaclity: HKeyboard = |0 eolumns
Uoper dials - |0 places
Lower dials — 20 places
weight: |1 pounds '
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MACHINE SERVICE BULLETIN NO. 420-A

The hand operated "." models illustrated and described in this bulletin are the
basic machines of the various L, LA, M, MA,and A-=| lines and their fundamantal
mechanism and its method of function can be found in =1] models of Monroe Calcu-
lators. The wln machine is comprised of two maln sections; namely, base and
carriage, The major units of the base are side and cross frames, selecting gear
shaft, wedge shaft, carry shaft, selecting balls and keyboard. The major units
of the carriage consists of a shell, lowar dial shaft, upper dial shaft, | 1ft
cam shaft, trip rod, hinge rod, clearout gears and crank,
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Calculating is accomplished on “L" modgl machines through the turning of the ma—
chine hand crank in either a clockwise or counter—clockwise direction witk one or
more numeral keyatems degrassed [n the kevboard. Addition and multiplication ara
accampllished by turning the erank clogkwi=a apd subtraction and division by turn-
lng the crank counter-clockaise, This simple revarsible action Is the principle
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MACHINE SERVICE BULLETIN NG, 420-A

FUNCTION EXPLANATION
The depression of a numeral keystem below digit "5" causes a camming surface
() on the bottom of keystem (P}, Flgure 3, to engage a fug (R1 on a four—
side’selecting bail (U) and pivat the ball Inward on pivot studs (AZ), Two
extensions (Z) of the ball rest against the outer. surface of a selecting gear
(G) and through this plivoting motion cause the selecting gear to move I nward
and Into alignment with the intermediate gears. The selecting gear presents
one or more of its segments corresponding to keystems depressed in keyboard,
to an Intermediate gear (F) of the wedge shaft (B3) when the machine crank
Is used., When numeral keystem of digit "5" |s depressed, a lug on the "five~
side"bal| ls engaged by camming surface (D2); however when any keystem above
digit "s" |s depressed, both camming surfaces on the bottom of the keystem
(W), Figure &, engage lugs of bothiwfour-siderand "five-side" bails, and thereby
cause both four-segment and five-segment selecting gears(D) and iG] to become
aligned with Intermedlate gears (F) of the wedge shaft which are held in po~-
sition by a check spring (C). PDue to gear (K) of the lower carriage dials
being In mesh with the intermediate gear (F) when carriage ls locked down-
ward in position, the turning of the selecting gears (D) and (G) will cause
a tooth displacement of the lower dizls corresponding to the keystem numerals
depressed on the keyboard, Tharafore, the clockwise turning of the
hand crank with a "2" on the keyboard should result in a "2¢ appearing In the
{ower dial window of the same column and a "I" In the upper dial, The upper
dial count is obtained through use of a counting finger on the carry shaft,
¥ the hand crank is again turned clockwise, a "4" should appear in the
lowar dlal and a "2" should appear in the upper dial. |If the hand crank is
turned In a countar—clockwise direction (looking at R.H. side of machine)
with keyboard keys depressed and with p_fiﬁg:%“adt in the lower dials, a
subtraction would occur squal to the digits depressed In the keyboard, |In
other words if "4" appears In a lower dial and a "2" is set in the keyboard,
a counter—clockwise rotation of the hand crank will cause a "2" to be sub-
tracted from the lower dial "&",

The trip laver (A8) in the L 160-X and L 200-X models servas one purpose,
namaly,the ringing of the bell (Y) when the capacity of the lower dials is
exceeded. The points of the dial-pln-ensaging~-surfaces of tha trip lever
(AB) are set to the allgnment of the uppermost teeth of the extra carry

gear (A9) and the intermediate gears(F). The extra carry or spool gear {(AQ)
is provided for the prpose of carrying beyond the capacity of the lOoth
position of the carry shaft. An adjustment is provided for upward and down-
ward setting of the trip lever engaging surfaces in relation to the dial pins
by loosening screw post (A4) and meving adjusting hracket (A3) upward ofr
downward to sult, after which the post (A4) should be tlghtened securely.
Flgura 3.

The check pawl (X5), Figures 29 and 30, serves the purpose of a brake and
positioner on the extreme left intermediate gear of the wedge shaft, where-
as chack pawl (X6) serves the same purpose on the extra carry gear (AS.)

In addition to serving as a brake tn pravent drifting or overthrow of these
gears that are not controlled by the check spring, the check pawls assist
in moving these two gears into full tooth displacement.
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MACHINE SERVICE BULLETIN NO. 420-4

FUNCTION EXPLANATION

When the "g" capacity of a lower dial (M) Is exceeded by "|" through the mediym
of gears (D), (G), and (F), Figure 3,(whlle turning the hand crank In a clock-
wise directlon) 2 stud (B&) on the lower dial gear esngages a wedge [E) in the
same column and causes It to become depressed. After the waedge [s depressed,
the turning of the carry shaft (4), Flgure 6, causes a carry dog (C3) to cam
sidewise due to engagement with the foot (C4) of the wedge, thersby moving the
upper lug (B6) of the carry dog Into mesh with the next higher order intermad late
gear (85] (to the left of the active columns) displacing (B5) one tooth, which
will result In a lower dial reading of "10". Immediately following this carry-
over a stud (C2) on the carry shaft restores the wedge to its upward neutral
position.

While the lower dials are thus being operated the upper dials are revolved
through the uss of a counting finger [H) which oparatas In an eccentric stroke

from the carry shatt.

SEQUENCE OF EVENTS RELATIVE TO SELECTION AND CARRY DOG ACT ION

A, Approximately 90° of calculatling cycle is utiliized to
move subtract dogs away from Intermediate gear,

Add Don

Iintermediate Gear Carry Shaft

'\r""ff‘:
- Subtract
&
i Dod
Il [ Fioure 5 |
H\
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i. divisions of &
ey carry thaft
revelutlion,
/ T
e

8+ Approximately |80° of calculating cycle Is utilized to
provide Inactive dog zone during movemant of intermediate

gear by selecting gears,

C. Approximately 90° of calculating cycle Is utilized to
permit add dog actlion if reguired.

This 11lustratien and explanation covers the clockwise addition dog movement,
The subtract dog movement is the reverse of the above,
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FUNCTION EXPLANATION
The salector bails of which there ars two types, namely "four-sida" and
Wflve-sida", rest on pivot studs (A2), Flgure 8, and when In neutral
position stand upward due to the action of selector gear springs (C6)
holding the salector gears apart, in thelr neutral positions on the splines
{c8) of shaft (CO). Whan the selector gears are apart In neutral posi-
tion the machine can cycle without displacement of the lower dials, The
upper dials however will register each cycle of the machine regardless of
the selectors positions., The depression of a numaral kaystem of the key-
board will cause either a "four-=segment® or a "five-segment" selector
gear or both to move toward the other a |Iimited dlstance until the ocpara-
tive ball lug comes to rest in & notch In the bottom of the keystem. Tha
angle of the lug on the selectar ball determines how far the selecting
gear wil| be moved sidewlse whan the keystem is depressad, The desired
alignment of the selector gear segments in relation to the intermadiate
gears of the wedge shaft is shown In Figure 7. |f the allgnment Is'shy®
the angle of the lug should be increased as shown in Fiqure i, T ths
alignment however was "too—ful|" the angle should be decreased as shown
In Figure 10. Figures B and 9 show a skeleton view of the ball construc-
tion, Extenslons (Z) of the balls should engage the selector fear simul -
taneously to prevent a bind, For sach column of keystems there s a
palr of salacting bails beneath; one a "four-slde" ball and the other 3
"five-side" bail. Keystams | to 4 actuate onlv the "four-side" baill,
keystem 5 engages only the "five—side" ball and keystems & to 9 angage
both balls.

- . ) = e
NOTE: | The end play of the complate selecting shaft is controlled by
turning knurled cap (A6] with the fingers tc obtain a minimum |
shaft end play movement without causing the shaft to bind,
15&! Figure 3,
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A B I R e m e

with machine crank In neutral, the depression of a numera| keystem (P) or
(w), Flgures 5 and 4, through the medlum of beveled surfage (E9), Flgure
12, will cam keyboard locking shutter (F2) on pins (D7) in 2 piveting move-
ment away from the keystem unti| the depression |imit Is reached at which
time spring {081 will pull the shutter into notch (E8) of the keystam
thereby lockina tha keystem downward., The plvoting movement of the shutter
as the keystem was depressed caused the shutter to slide the locking bar
{D3) to the left which in turn plvoted lock lever (D4), The movement of
levar {D4) caussa Its stud (D5) to swing momentarily inward over carriage
locking cam drilvar (D6). [f howevar, the machina had been partially
cycled, the stud (D5) would have found the larger diameter of the driver
(D6) blocking its path thareby locking the keyboard against keystem de-
pression until the cycling mechanism of the machine was neutralized.
Spring (F4) restores locking bar (D3) to nautral as shutter [F2) entars
notch (E@). Depression of the master clearing keystem (ET) will cause
lever (E5) to plvot at (E4) and In turn cause a pivoting movement of arm
(E2) at (09). Arm (E2) will cause clearing bar (E6) to slide to the left
and Its lugs will move the shutters (F2) out of engagement with the de-
pressed keystems thereby permitting the keystems to restors upward to
neutral, The downward |imiting of the keystems together with their re-
storing springs Is shown In Figure |3,
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The wedge (E) 1s one of the mest Important parts of the machine and Is used
only In obtaining an additive or subtractive tens—carry (carry-over} "g" to
"ig" or "I0" to "g", The wedge has two positions, upward, Figure |4, and
downward, Figure I5. The lower shaft of the wedge shaft assembly, serves

as a |imit stop for the wedge In both positions. The resistance of the
wedge to movament in either upward or downward direction Is provided by a
smal| odd-shaped part known as a togale or wedge spring (F7). See Floures
l4, 15, 16, and |7, When the wedge spring Is In position, one end Is
anchored in the groove of the wedge sprina collar and the other end In the
notch of the wedge and therefora the shifting of the center of resistance
can be accomplished by turning the wedge spring collar (F6) slightly clock-
wise or counter-clockwise dependent on resistance reguirad., To increase the
downward resistance of the wedge, loosen set screw [(F9) and turn collar (F6)
slightly clockwise, whereas to decrease tHe downward resistance of the wadge
loosen the set screw and turn collar [F6) slightly counter—clockwise. The
- wedge |s depressed when a stud (pin) (B4) protruding from the lower carriage
dial gear engages cither surface of the wedne at (F5). Two separate condi-
tions may result from improper wedge action, First, If the wedge fails

to move downward guickly enough an "under—carry" may result and the dials
instead of reading "10" will show "zeros", second, |f the wedge moves down—
ward too easily an "ever—carry" may result and the dials will erronecusly
read "19" instead of "9", or "20" Instead of "10"., Weak or mis-shapen
wedge springs will cause trouble therefore Inspect these springs careful ly
and use sxtreme care when Installing them.

r-m———---.—-.— e — P —

NOTE: Usage of, K the term "under-carry" In this bulletin Is defined as
improper |loss of a tens—carry action or fallure of the wedge
and carry dog to displace the intermediate gasar to the |eft of |
the wedge recelving a depression impulse from a lower dial ]
stud., The tarm "over—carry" Is intended to signify appearance !
| of an uncalled-for"tens—carry, resulting from premature wedge |
and carry don action which dlsplaced an Intermedlate gear in |
| error, i
i
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WEDGE SPRING DETAIL

To insert a wedge spring (F7), grasp the soring with a pair of thin jaw
pllers or tweezers as shown In Flgure 1B, and usTmg a thin "V" notched

tool (H5), vary carefully thread the ands of spring (F71 through apertures
(He) and (HG), End (HZ) of the wedae sprina will locate in a hole in a
bearina which supports gear (F). End (H3) of the spring will grasp the

seat of the notch in the wedge., Sea Flgures |6 and |7. Do not weraken the
wedge spring by excassively collapsing it when installing. Tha wedge spring
can be Installed in several dlfferent ways using pliers or twaczers In con-
nection with kit tool #55 or usina the kit tool alone. This tool has a
trlangular aperture in cne end through which the wedge spring Is partially
inserted and held by the walls cf the aperture while the spring is inserted
in the wedge shaft. Ancther means of Inserting the wedge spring is to grasp
end (H2) with pliers, insert end (H3) In large spsrture of wedge and then
back the coil ¢f the spring intc aperture (Hd), With & spring hcok cor
scriber the coil can be pulled thrcugh aperture (H&) until and [HZ) can

be inserted In aperture (HE) at which time the notches end cf kit tocl #35
should be used te alse pesition end (H3) in aperture (HE).

NOTE: [The and play of the complete carry shaft (A) is controllad by |

E turning knurled cap [AT) with the fingers to pbtain a minimum
| shaft end play movement without causing the shaft to bind.
| See Flgures 34 and 35.

| = e e 5 e

“#hy




L e )

-*-_"-——-—-—"-—'lr

MACHINE SERVICE BULLETIN NO, 420-A

= DIRECTION OF
INSERTION

i FIGURE 15[

VIEN FAOM REAR
OF WACHINE

&




R ——

MACHINE SERVICE BULLETIN NO. 420-A

FUNCTION EXPLANATION

The carriage is cleared by turning the crank (J2), Figure 20, one complate rev—
olution clockwise and a complete revolution counter-clockwise. A counter-
clockwise revolution will clear the lower dials (M) whereas a clockwise revo-
lutfon will clear tha upper dials. The carriage reglstering dials (lowerl (M)
and counting dials (upper) (K9] revolve on their shafts through intermediate
gear and counting finger actlon and are prevented from drifting out of posi~
tion by the use of small plunger pins (Y3] the heads of which seat In recesses
in the dial gears under spring pressure. When the carriage clearout crank Is
h?Ing used the carrliage raises and the plunger pins cause the dials to revelve
with the dial shafts untll the dials that may have been displaced from neutral
by selecting gear action, are retarded by trip pawls (J7). When the trip

pawis engage the clearout studs on the dlal gears, the plunger pin spring
pressure Is overcoms by the resistance of the dials to the turning of the dial
shaft. These pawls are positioned in the path of clearout studs (C7) and (K7)
which are so placed on the dials that when angaged by the trip pawls, the
numeral "zero" appears in the carriage windows. Stud (CT) Is riveted to gear
[K) and extends through the dlal whereas stud (K7) is riveted only to upper
‘dial gear (KB}, The dial shafts (J6) and (L2), Flgures 20, 2!, and 22 are

held in neutral positlon by locking fingers (M2] 2nd (L9 which seat In notches

in hubs of gears (J9) and (K5] on each dlal shaft,

Turning the carrlage clearout crank will cause tlearout shaft 1¥7), Figure I1BA
to revolve and through the medium of plunger plns (Y8} and springs (Y9), in=
termittent gear (K2) or (K&) will pe driven, dependent on the direction the
hand crank is belng turned, The depth to which the plunger pins (Y3) are de=
pressad In thelr clearout shaft noles is controlled by the variabla diameter
of the Internal cam (211, The engagement of pin (Y3}, Figure 188 with Internal
cam wall at (22) 1s the means by which [K2) or (K6) Is driven,

Operation of the clearout crank {Jz2} in a counter—c lockwlise directlon will
cause rotation of an agsoc lated shaft (H9) and the carrizge lift cam (HE). The

engagemant of (HE),

Figurs 19, with collars (HT) will raise the carriage suf=

(F) in the base of the machina.

ticlently to release the gears (K} of carriage
This turning of the crank through cam surfaces

dials iM) from mesh with gears

{Ka) also relesases dial shaft

(J6) from its neutral position and a large in-

termittent gear (K§) engages the drive gear (J9) on the dial snaft, Figure 22.
revarsed, a cam surface (K4} releases

d a large intermittent gear (K2
Flgure 22.

Whan the carriage clear crank (J2) is

shaft (L2) from its neutral position an

engages the drive geap (K5) on the counting dial shaft.
P e (wae DU [lipsar b isH
]iltlrnpj_q[r!itlnﬁ‘ Liglenroul L iElearavs, |

T '.::.".::‘_'::'. 1’%
P S| )

"

s




MACHINE SERVICE SULLETIN NG, 420-4




%

MACHINE SERVICE BULLETIN NO. 420-A

FUNCTION EXPLANAT LON
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As a dial shaft turns, |t causes the trip rod (J8), Figures 20, 21 and 22
to rock teward the dials of the revaiving dial shaft, This rocking move-
ment results from the actlen of a cam (J&) or (L4) (on the revolving
dial shaft) against a stud (J3) or (L3) of the trip rod yoks (J5] which
cayses the trip pawls (J7) on (J&8) to move into the path of the clearout
studs (C7) on lower dlals or (K7) on upper dlals, Filaure 20. The clear-
out stud (C7) Is positioned between numerals “B" and "9" on |ower dials
whereas on upper dlals [K9), clearout stud (K7) 1s positioned between
black numerals "Z" and "3", The |ower—dial-wedge—engaging-stud (54! is
lacated between numerals N3N and 4N,

The trip rod Is restored to neutral by the spring pressure of restoring
fingers (L5) and (L7) ana spring (L6). Figure 21, Stud (LE) provides
a final means of adjusting the trip pawls (J7), Figure 20, to the dial
clearout studs (C7) and (K7). Locator yoke (J3) Is adjusted to dial
cams (J4) and (L4) by loosening set screws (M3) and moving the yoke to
suit., Figures 20 and 2l.
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FIGURE 211
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SETTING CARRIAGE TOD BDASE

Setting the carriage to the hase of the Calculator Is very Important Inasmuch
as the dial reading may ba incorrect if the gears of the lower dials do not
properly align with the [ntarmediate gqears of the wedgs shaft, BSecause the
lower dials are driven by the intermediate gears of the wadage shaft, the

gear teeth of both nears should have full alignment as shown in Flgurs 23,
Incorract depth of mesh between the teeth of these sames gears will contribute
to Incorrect dlal reading and carrliage setting, |t Is therefore, important
to see that the dials fully align as shown In Flgure 23, and that there is
maximum depth of mesh betwean them without a bottoming of the gears, 5ee
Figure 25, Propsr carriage sattinn can be accomplishad as follows:

. Through the medium of i1ts screws, adjust shifter strap (P3), Flogure 24
sidewise to suit. This will cause the shifter (P2), positioned in the
lock ledoe [P4), to slightiy move tha carriage assembly (N2) alther to
the right or left as desfred. It Is this adjustmant that provides the
alignment of the gears. Up and down adjustment of (P2) Is accomplished
by shimming strap (P3) to aveld bottoming of scallops on rollers of
shifter rod (P2}, :

2. The dapth of mash [= controllad by the sattina of supports (B2) and (N5].
|f these supports are adjusted properly upward or downward, carriage
assembly (N2) which pivots on carrlage hinge rod (MB), will rest at Fm5)
an these supports and thus prevent the bottoming referred to above.
After supports (82) and (N5) have besn corrsctly set, hinge rod bracksts
(M7) and (N3) should be adjusted forward and rearward soc that the taeth
of the lower dials can sllide batwasn the teath of the wadoe shaft gears
without interferring with them, 5See Figure 25.

3, After these adjustments have been set and scraws (M3, (N4, IM51, (NG
and IN7) tlghtened, the carriage locks (P7) and (N9) should be placed In
position over the scalloped carriagas lock |ledas (P4) to hold tha carriage
down in correct mesh, Se2 Figure 28, |f clearance exists batwean the
adjustable tip of the locks and the top of the carriage lock ledge, it
may be necessary to readjust the tips (Ma) and (NB); after which thalr
retaining screws should be retightened, |f the carriane locks cause a
knock anainst carriage lock cam when in position, it may be necessary
to slightly readjust thesa tips (k&) and (NB) upward, |f the adjust-
ment cannot properly be made with the tips it may be necessary to
resort to adjustment of eccentric studs (N] which are provided far
both carriage locks.

4. In addition to proper mesh of Intermediate gears of wedge shaft with
lower dial gears, It Is very important to have wedge springs of proper
coll tension. Weak or exeessivaly strong springs may cause troubkle, as
would Improperly adjusted wedga collars. These ad justable wedge shaft
collars provide a means of controlling the depression of individual
wedges, When a faster deoression of a wedae |5 required, move the
collar counter—clockwise, See Figure 15, If a delayed depression is
called for, turn the cellar sllghtly clockwise. After the desired
adjustment has bean made, tinhten the set screw securely,

>
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DISASSEMBL ING

REMOVAL OF CARRIAGE (Fiqure 27)

.

24

3.

Position (JZ) upward as shown. Remove screw (R5) and 1ift
carrlage (N2) with right hand.

Using left hand as shown In Flgure 27 push hinga rod {8 )
outward to rlaht until right hand can grasp the hinge rod
and withdraw 1t from carriage.

Hold carriage locks (N9} and [PT) toward kayboard keys and
1ift carrlage off of machine,

REMOVAL OF COVER CASE (Figure 271}

5.
G,
Ts

Remove machine hand crank (Q7).

Remove clear, repeat, and non-receat keytops (Q2).
Remove shifter handle (R3) after removing screw (R2Z].
Remove scraws (06) and the two othar screws on opposits
side of machine.

Push shlfter rod assembly (P2] Inward,

LIft cover case (Q9) upward and off,

Do not lose spacar (R4) on shifter

AREMOVAL OF BOTTOM PAN (Flagura 26)

bs
2.
3.

Stand machine on end and remove front feet (PE).
apply pressure on lateh (Q4) and fold leas (Q5) In recesses [Q2].
Remove screws (P9,

22
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MACHINE SERVICE BULLETIN NO. 420-A

DISASSEMBLING (Cont'd., )

IV, REMOVAL OF KEYBQARD (Flgura 29)

|. Remove scraws [Th)] and [(S3).

2. Remove screws (T%) and (T4).

%, FRemove screw posts (R6) and (R9)

4. Lift keyboard assembly upward and cut.

V. REMOVAL 'OF SELECTING BAILS (Figure 3}
|, FRemove screws |S) and retaining strip (T),
2. Move balls (U] and (V) farward and |ift upward.

3, After removing, place on flat surface In identical
sequence they were found In machine,

ADJUSTMENT OF BELL HAMMER

Through the use of threa prong pliers adjust bell hammer wire so that the

actuation of the trip lever by a lower dial stud will cause the bell to

ring clearly. NOTE: Grease on the bell may retard its ringing, also if
the bell should touch other parts such as thes side
frame it will deaden the sound.

FUNCTION EXPLANATION NOTE

The turning of the machine hand crank with the ron—repeat key depressed will
caysa a cam on the rear of crank qear [56&) to engagn non—repeat lever [E3)
and clear the keyboard, Ordinarily, lever (E3) is moved and becomes posi-
tioned away from tha cam on gear (561 however, when tha non-repaat key s
depressed, a rocker on thes bottom of the repeat and non-repeat keystems
pushas and holds the bottom of lever (E3) inward toward the gear so that
when the crank gear turns, its cam will contact lever (E3) and transmit a
clearing stroke to the keyboard. 5See Flaures 12 and 29.

IMPORTANT

The tan timing dots on the six gears of the R.H, gear train should aliagn
whan the hand crank is In its upward neutral position., Ses Flgure 29,
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MACHINE SERVICE BULLETIN NO. 420-A

DISASSEMBLING (Cont'd. )

vi. REMOVAL OF WEDGE SHAFT (Figure 31)

I. Remove screws(U7) and (U3).

2, Remove spring retalner (U6),

3., Remove retaining blanks IUB) and (UZ).
4, FAemove screws (U4)

3. FRemove plata (US).

6. LIft wedge shaft upward and out,

Vil. REMOVAL OF SELECTING SHAFT (Flgura 30)

l. Back-off on knurled adjusting cap (AG).

9., Back-off on retalnling nuts (T7)] and (T8)

3, Move bushing hexagons (T6) and (T9) outward from side frame
untl| their protrusions are out of slde frame notches,

4., Lift selecting shaft (C9) out of side frames,

WEDGE SHAFT

The wedae shaft Is disassembied after removing from machine, by removing
center clamp strap (Y2) and pin (X8), Figure 31, and withdrawing check
spring (C) to the laeft, Lower ==ction of the assembly will now pull away
from the upper section. FPlace wedne springs carafully aside. The indivi-
dual parts of the two separate sertions can be removad by |oosening the
set screws in collars on lowar section and the ratainina clips on upper
section.

SELECTING SHAFT

To disassemble selscting shaft after removing from machine, remove taper
pin in R.H. drive gear and withdraw hsaring and its retaining nut. With-
draw carriage lock cam and Its driver, Usina punch and small hammar, drive
out the spacing pins In shaft and remove selecting gqears; in doling so see
that the gears are carefully laid aside in the identical seguence in which
they are removed from the shaft. From L.H, end of shaft remove knurled cap,
bearing, nut, driver and carriage lock cam, |f shim washers are used on
shaft, note thelr location before removing from shaft to facilitate re-

assembling,
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[FtGUEE 3n1
View of Selecting Shaft

( FIGURE 31
View of wedge Shaft




MACHINE SEAVICE BULLETIN NO. 420-2

DISASSEMBLING (Cont'd. )

Vill. REMOVAL OF CARRY SHAFT (Fligures 34 and 25)

2s
L
"
5.
-8
T’
a’

B

Remove locator arm (V8] and ratchet paw! (V&) by removing nut
(X3) and screw (%2). Flgures 34 and 35.

fBamave cap (A7) and Its spring washer.

Hack-off on retaining nuts (V2) and (V3.

Move bushing hexagons (V7) and (VS) cutward from side frames.
Ramove the upper tie rod (UD).

Unheok spring IV4) from latch (Q4).

femove pin (V9) and gear (R7).

Move counting finger [H) to side to disengage from guide

post (W2).

Lift shaft outward.

CARRY SHAFT

To disassemble carry shaft remove from machine and remove large nut [X7) on
its L.H. end. The spacing collars, arms, dogs and dog springs can then be
removed and laid aside in proper ssguencz. A taper pin In the R.H. drive
gear should pe removed with a punch and small hammer after supporting under-
side of gear with a "V" shaped plock. (NOTE: This applies alse to the larger
pin In RiH. spacer collarl.

FUNCTION EXPLANATION

The fork (w5), Flgure 34 for the reverse lock mechanism idles on its pivot
{which i5 the carry shaft) 2nd being under friction pressure from spring
(X4) will rotate with the shaft and actuate the reverse lock until the
lock movement limit is reached at either of Its two studs. |f an attempt
is then made to raverse the cycle of the hand crank before complating a
full stroke, the reverse lock machanism will engage the ratchet wheel of
tha carry shaft and lock the machine until the original dirsction of a
cycle ls completad.

ADJUSTMENT

Guide collar (%9), Figure 33, Is adjusted sidewise to control the sidé play
of counting finger [H) so that the top of the finger will properly engage
the gears of ths counting dials (upper dials),
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MACHINE SERVICE BULLETIN NO, 420-A

DISASSEMELING

1%, REMOVAL OF LEGS (Flgurs 36)

|. Remove spring (v4) from locking latch (Q4).
2. MRumove spring (W7 ) Trom lts anchoring pin.
%, Remova pins (WE] and slide the shaft (W4) cutward.

X, REMOVAL OF CARRIAGE PARTS

|, Loosen and back-aff the tcaring lock nuts (Y4) and (Y5) from their
besarings. Flgures 21 and 22.

2. Remove bearings from the shell.

3, Withdraw the clearout crank shaft. Do not lose plunger pins and
springs which drive the large intermittent gears.

4. Lift out the large intermittent gears (K2) and (RG).

5. Remove taper pin 1¥6) and remove |ift cam shaft (HS),

§. Unhook spring (L&) and remova rastoring fingers (L5} and (L7).

7. Lift shafts (J&),.(L2) and trip rod (JB) from shell.

HEASSEMBLING

Reassembling of these modals should net be difficult due to the limited number
of parts and assembllies of which the machinss are compased. Reversal of the
foreqoing Disasssmbling Instructicns should enable servicemen to reassemple
these machines without difficulty. It should be noted however that tne
necessity of disassembling machines to any appreciable extent s very remote.

FUNCT ION EXPLANATION

Latch IQ4) serves two purposes; one to lock the legs in their downward f[outl
position and the other to lock the legs Inward leollapsad]l. Whan the lzgs are
in collapsed positinn a movemant of the latch will cause the lags to spring
outward until thay come to rest against a stop stud (#§). To collapse the legs
momentarily dopress the latch and push the legs into the bottiom pan until latch
drops Into position. A strong coll spring (W7) provides the outward release
action for the legs. Thase legs can be remcved by driving out tha spiral
spring dowel oln and the two taper pins that secura the indlividual l=gs to
their nivot shaft after which the shaft can be withdrawn from the side frames.
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MACHINE SERVICE BULLETIN NO, 420-A

LUBRICATING POINTS
of basc and keyboard

Use Monroe Ol And Monrae Grease On Surfaces

*
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- - - -
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- -

L -

" 8 = & &
a & ® & =&
- & '®s @& @
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- * - *

- - - - -

a & = »

L]

As Directaa

LUBRICANT
. GREASE
e e
e OIL
g LEHL
o o QIL
» » OIL
« GREASE
« GREASE
» GREASE
« GHEASE
o
. . UIL
+» « OIL
v
» GREASE
. w DIL
o T.I”-L
LR DiL
i E'I'L
L 2IL
i
LI oL
g« i 2
LI oIk
« » OIL
» o« OIE
» » 0OIL
= « OlIL
» GREASE
« « OlL
T GIL
LI | ik
LI GiL
» GREASE
« « OlIL
- - alL
« GREASE
. @ OlIL
. . DIL
" ® ﬂ'lL
« +» 0IL

repaat and non-—

FﬁIHT NO, DESCRIPTION

I, Carringe hings rodiy o e 0ils o o0 & »
2. Bearing surface of carry shaft _, , . . .
5, Searing surface of check pawl . . . . .
4 searing surface of selecting gear shaft

5. dearing of intarmediate gear « + « + - -
&4 Nedge bearing and gulde slot &« « « & « »
T Guide slot of counting finger . & & «
a, Dog gulde slot 3urface o + « s & « »° & «
a, Guide fork for ratchet check pawl, ., . .
0. Guide for counting fingers « « « & « o
. Flexiols top of counting finger . . .+
12, Slot of ratchet check pawl « « « « + o &
518 Bearing of locating arm roller . « + « &
4. Bearing surface of carry shaft « + « +
15, Teeth of aear traln s s +« 5 s ¢ = s v .»
6. Selecting gear Shaft sisi v » o6 o v s »
17. Baaring surface of selecting gear snaft

8. Bearing surface of gear bearing oOst » .
19, Baaring surfaces of trip lever scréew . .
20, firake race of carriage lock cam =+ « =
21 . Hearlng surfaces of shifter rod . . . .
22. Pivot pins for sélector palls . . « + .
23, Pivot pins for selector balls . . « . &
Z4. inner bearing surface of carriage lock cam
25, frake race of carriage lock cam .« + . .
25. Bearing surface of gear bearing post . .
7. Inner bearing surface of carriage lack cam
28. Bearing surface of carrlage lock screw .
29. Keystem engaging lugs of salecting pails
30. Bearing surface of carrlaga lock scraw

3. Scaring surface of gear post - + + .+ + &
32. Bearing surface of keyvoard clearing cam , . .
33. Bearing surface of plvot rivet In crank latch
34. 5lot and cam engaging face of keyboard clearing laver
65, Plvot rivet of keyboard clearing arm » .
5. fearing surface of master claar key lever . .
37. Engaging surfaces of logking latches « .
38, Pivot pins for selector balls + + « « »
3G, Pivot pins for selector balls = « « « -
40. Bearing surface of shifter « « « = « « »
At Bearing surface of fork + » » s = s s @
432, gearing surface of rocker arm on bottom o

repeat keys +* *# 5 % & s v s 4 owe e

e=p DL

EDu not e:césslvaly oll or grezaée any par‘t;s ;-nu do m:ﬂ: ahn;x.
‘lubricant to any surface unless so specifled. i
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FOINT NO.

43.
44.
45.
46.
47.
48.
49.
50.
5l.
52.
53'
5‘!
55.
66 .
67.
58.
59.
60.
6l.
62.
63-

MACHINE SERVICE BULLETIN NO, 420-a

LUBRICATING POINTS
of Carriage

Use wvonroe 0§l And Monroe Grease On Surfaces As

Bearing surface
Bearing surface
Bearing surface
Szaring surface
Bearing surface
Bearing surface

of
of
of
of
of
of

DESCRIPTION

registering dial shaft , ,
locking finger . . . + & &
large intermittent gears ,
trip red shaft o & o 4 & o
carrfage 11ft shaft . . .
reqgistering dials ., . . .

Directed

Bearing surfaces of plungers for registering dTaIﬂ
Bearing surface of collar » + « « ¢ o« o & o«

Stud on yoke |,

¥ ® & ® ® # § H & B Ll

Bearing surface of registering dial shnft i .
Bearing surface of trip red shaft « « « » & &

Bearing surfaces of clear out plunger shaft

Bearing surface of counting dlal shaft . . .
Bearing surface of locking finger « » = - &
Bearing surfaces of large Intermittent gears
Bearing surface of counting Jials » « « & « &«
Bearing surface of collar. « « « & & &« & & &
Bearing surface of clear out shaft . . . .

Stud on yoke

& B & & ® B & ® & & & % &

Bearing surface of counting dial shaft . . .
Bearing surface of trip rod shaft + « + + « &

-

& e s &

-

'Da not excessively ofl or grease any parts and do nnt!

{apply lubricant to any surface unlass so specifled.

. s ® &

& = a8 g

® " 5 = & ®

LUBR ICANT

olL
olL
alL
OIL
alL
aiL
OiL

GHEESE
GREASE

oL
oIl
OlL
OlL
oIl
olL
Ok

GREASE

oL

GREASE

Ll

oiL
oIL
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Illustrated datail information covering
L 160-X and L 200-X parts and assemblles,
list prices,descriptions, specifications,
visual assembling alds etc,, Is contalned In’
lhnm mhim Service Sulletin No. m. =LARl

mai cmmﬂ‘w mme COMPANY, INC.
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