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1

The present invention relates to accounting
machines and is particularly directed to the con-
trolling mechanisms of such machines.

- One object of the present invention is the pro-
vision of an improved mechanism for effecting an
adtomartic operation of the machine,

Another object is to provide an improved mech-
anism for controlling the functioning of the auto-
matic ope ratmg mechamsm in overdraft opera-
tions.

A further object is the provision of sn improved
sensing mechanism for rendering the overdraft
control mechanism effective,

With these and incidental objects in view, the
invention includes certain novel features of con-
struction and combinations of parts, a preferred
form or embodiment of which is hereinafter de-
scribed with reference to the drawings which ac-
company and form a part of this spemﬁcatlon

In the drawings:

Fig. 1 is a detail view in front elevation of a
portion of the mechanism controlled by the
traveling carriage for initiating automatic opera-
tions of the machine,

Fig, 2 Is a detail view, in side elevation, of ad-
ditional mechanism for initiating and controlling
automatic operations of the machine.

Fig. 3 is an enlarged detail view of the sensing
mechanism. for the overdraft control mechanism.

Fig. 4 is a detail view, in side elevation, of the
operating mechanism for the sensing mechanism
shown in Fig, 3.

Fig. 5 1s a detail view of the cam and lever
for operating the overdraft sensing mechanism,.

PFig. 6 1s a detail view of the hommg cam and
lever for the main shafft.

Description

The present lavention may preferably be in-
corporated in g machine of the type disclosed in

the co-pending application of Raymond A. Chris~ ¢

tian et al., Serial Number 790,032, 1led December
8, 1847, for Accounting M.achmes to which ref-
erence may be had for a complete description
of mechanism not pertinent to the present inven-

tion and therefore not described in detail in the 4:

present application.

The machine chosen to 111ust1 ate the present
invention has a laterally-movable traveling car-
riage with a stop bar 17 removably mounted on
the front surface of an escapement rack 20 ze-
cured to the fr amework of sald carriage. The
par 17 is arranged to adjustably support func-
tion control stom 21 and-22 in predetermmed
columnar posicions along 168 length. - The stops
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stop lugs 18 and 19, respectively, said lug 1§ hav-
ing secured therein the tencn of a small-diameter
stud 23, and sald lug 13 having secured therein
the tenon of g large-diameter stud 24. The studs
23 and 24 are arranged to coact with a rounded
nose 2% on a control lever 28, as will be explained
later, for initiating automatic operating cycles of
the machine. It will be noted that the lever 25
has a slot 28, which engages a stationary stud 27,
to shiftably and pivotally mount said lever. A
spring 29 is tensioned to urge the lever 26 toward
the right (Fig. 1) and clockwise 10 normally
maintain said lever in its right-hand position, as
shown here, and in yielding contact with a stop
rod ¢8 supported by the framework of the ma-
chine,

The lever 2% ca,rrles a stud 3| which engages a
slot in an upward extension of a lever 32 pivotally
supported hy a stud 33 secured in the machine
framework. The lever 22 has a shoulder 34, which
coacts with a flat surface 35 (Figs. 1 and 2) on the
upper end of a hook 36 pivoted at its lower end

-on a stud 37 in the rear end of a lever 38 in turn

pivoted on a stud 39 secured in the machine
framework. A spring 46 urges the lever 38 clock-
wise to normally maintain a square stud 40, car-
ried thereby, In engagement with a shoulder on

2 machine release slide 41 shiftably mounted by
‘means of two slots therein, in cooperation with

stationary studs 16 secured in the machine frame-

30 work, only one of said slots and said studs being

shown herein. The slide 41 carries a stud 42,
which engages a slot in the upper end of a crank
43 secured on a short shaft 44 journaled in the
machine framework. Also secured on the shaft
44 is an arm:-45 carrying a stud 47, which en-
gages a slot in a forward extension of an arm
A8 secured on a short shaft 49 journaled in the
machine framework. A comparatively strong
spring 50 (Fig. 2), one end of which is connected
to the arm 45, urges sald arm counter-clockwise
and, through the crank 43, urges the slide 4§ for-
wardly to normally maintain the shoulder on said
slide in yvielding engagement with the sguare stud
48, which stud normally obstructs such forward
movement of said slide.

When forward movement of the slide 41 (Fig.
2) is obstructed by the stud 49, a tripping arm 51,
secured on the shaft 49, 1s maintained in the path

of a downward extension of a clutch control arm
50 B2 free on a hub 53 carried by a disk 85, said hub
being secured on a main cam shaft 34 journaled

in the framework of the machine. The arm 52

has gear teeth in its upper portion, which mesh

with corresponding gear teeth in a headed por-
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21 and 22 have depending forward tabulating &5 tion 56 of a clutch engaging stud or dog 57 jour-
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naled in a bushing $8 carried by the disk 85. A
spring 59, tensioned between the arm 52 and the
disk 53, urges said arm clockwise to normally
maintain a downward extension thereof in yield-
ing contact with the arm 31, as shown here.
When the arm 52 and the dog 97 (Fig. 2) are
maintained in untripped positions, as shown
here, a cut-away flat portion §0 of said dog is po-

sitioned so as to provide operating clearance ior

the periphery of a driving disk 61 free on the
main shaft £4 and continuously rotated clock-
wise through a train of gearing which connects
said disk to the main power source for operating
the machine, in this case an’ electnc motor not
shown.

Under certain conditions, when the travehng
carriage arrives at predetermined columnar po-
sitions, mechanism, to be described presently,
lifts the hook 38 (Figs. 1 and 2) to rock the lever
2% counter-clockwise, against the action of the
spring 48, to disengage the stud 40 from the
shoulder in the slide 4f. This releases said slide

41 and connected mechanism to the action of the

spring £§, which immediately rocks the arm 48,
- the shaft £9, and the tripping arm 51 clockwise,
to disengage the lower end of said tripping arm
from the extension of the clutch confrol arm 52,
to free said latter arm to the action of the spring
58. The spring 59 immediately rocks the arm 52

clockwise, said arm in turn rocking the dog &7 ¢

counter-clockwise in unison therewith to engage
the flat portion 68 of said dog with one of a series

10
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of uniformly-spaced notches 62 in the periphery

of the disk &1, to operatively connect said disk 6i
to the disk 53. The disk &I,
~ously revolved clockwise by the operating motor,
immediately picks up the disk 83 and the main
cam shaft 5§28 and revolves them in umc-'cn there-
with.

- When the disk 55 and the main shaft 54 near
the end of a complete clockwise revolution, a re-

storing cam (not shown), secured to said shaft

54, engages a roller on an extension §3 of the
arm 48 and restores said arm counter-clockwise
against the action of the spring 58 10 move the
tripping arm 51 into the path of the control arm
2 and to simultanesously restore the tripping
slide 4{ rearwardly, where its shoulder is again
engaged by the stud 49, which retains said slide
and connected parts in restored condition, as
shown in Fig. 2. The {ripping arm 51 obstructs
further clockwise movement of the arm 82,
whereupon continued mdependent rotation of
the disk 55 causes the dog 57 to be restored clock-
wise to disengaged position, as shown here, to
disconnect said disk 89 from the driving disk 6
to terminate machine operation, which normally
requires one uninterrupted clockwise revolution
of the main shaft 54, except in the case of over-
draft operations, whmh require two such revolu-
tions.

Secured on the main cam shaft 54 is a homing
cam 64 (Figs. 2 and 6), which cooperates with a
roller 69 mounted on an arm 65 free on a stud
¢d fast in the machine framework, said roller
peing maintained in yielding contact with the
periphery of said cam €4 by a comparatively
strong spring 61, which urges said arm §£8§ clock-
wise. The roller 68, cooperating with the cam
G4, assists the main shaft 54 to home position,
after the clutch has been disengaged, as €X-
plained above, and a notch in the peuphery 0f
gaid cam 64, conperatmg with said roller in home

position, yleldmgly maintains said shaft in hhome
position, as shown here *'

which is continu- ¢

b
X

4{)

00

68, which pivotally supports a hook 69,

4

Referring to Fig. 1, the lever 26 carries a stud
urged
counter-clockwise by g spring 78, to normally
maintain a stud 11, carried by said hook, in yield-
ing contact with a shoulder formed on the upper
surface of said lever 26. A downward extension
712 of the hook §9 is arranged to cooperate with

g shoulder 13 on a tabulating control lever 74,
only the right-hand end of which is shown here,
said lever 14 being mounted in a similar manner
to the lever 2§ by means of g slot therein, which
engages a stationary stud. A spring (not shown),
which functions similarly to the spring 23, urges

said lever T4 clockwise and toward the right to

normally maintain said lever in its home posi-
tion, as shown here in full lines, in which posi-
tion an upper right-hand notch 71, cut in its Jower
surface, engages a square stationary stud T70.
When the lever 74 is in home position, as shown
here, the shoulder 13 is maintained out of co-
acting relationship with the downward exten-
sion 72 of the hook 6%. The traveling carriage
is released for tabulating movement by counter-
clockwise movement of the lever 74. which move-
ment is effected by clockwise movement of a
tabulating conftrol lever 200 (Fig. 1). Clock-
wise movement of the lever 200 causes g lifting
pawl 20f, mounted thereon, to engage a down-
ward projection 282 on the lever T4 to rock sald
lever upwardly or counter-clockwise against the
action of its spring. Upward movement of the
lever 16 disengages the notch 771 from the stud
15, whereupon said lever is immediately shifted
toward the right by ifs spring to engage a lower
left<hand notch 75 therein with the stud 15 o
maintain said lever 14 in its effective position, as

‘shown here in dot~and-dash lines.

When the traveling carriage arrives in a co-
lumnar position in which one of the studs 23 or
24 engages the nose 2%, the lever 28 is rocked
counter-clockwise or depressed against the action
of its spring 29, to move the extension 72 intc
the path of the shoulder 713. Simultaneously with
the depression of the lever 2§, the tabulating

- stop lug 18 or 19 engages an abutment arm 283,

operatively connected to the lever 74, in the man-
ner fully disclosed in the co-pending application
Serial Number 790,032, and shifts said abut-
ment arm and the lever 74 toward the left to
terminate tabulating movement of the traveling
carriage and to cause the shoulder 13, in csoper-
aticn with the extension 712, to shift the hook §5
and the lever 26 toward the left in unison there-
with against the action of the spring 28. Left-
hand shifting movement of the lever 28 causes
the stud 31, in cooperation with the slot in the
lever 32, to rock said lever counter-clockwise on

- its pivot stud 233, whereupon the shoulder 34, in

75

cooperation with the surface 35, lifts the hook
36 to render the clutch mechanism eifective, as

explained before, to initiate an automatic oper-

avion of the machine, under control of the travei-
ing carriage in predetermined columnar pogitions
thereof. |
Left-hand movement of the lever 74 moves the
lower notch 76 in said lever beyond the stud 75,
whereupon said lever is spring-returned clock-

wise or downwardly to engage the upper notch

1T with said stud to restore said lever to its nor-

‘mal position, as shown in full lines in Fig. 1.
This restoration of the lever 74 disengages the

shoulder 73 from the extension 72, whereupon
the spring 23 restores the lever 2§ and connected

parts toward the rlght to normal positions, as
shown here. o
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Means is provided for rendering the auto-
matic machine-releasing mechanism ineffective
when a selected totalizer is in an overdrawn con-
dition, to apprise the operator of this fact.

Mechanism which is controlled by the highest
order wheel of a totalizer, when it moves one
step from zero in a subtractive direction—that
15, when the capacity of the totalizer is ex-
ceeded—rocks the surface 25 (Fig., 2) on the
hook 36 out of the path of the shoulder 234, so
that operation of the levers 26 and 22, in the
manner explained above, will not shift said hook
36 upwardly to release the machine for an auto-
matic operation.

Directing attention to Fig. 2, the upper end
of the hock 3% has a vertical slot, which en-
gages a stud T8 in an upward extension of 3
link 78, a downward extension of which has a
stud §8, which engages a horizontal slot in the
rear end of a bar 81 mounted for horizontal slig-
ing movement by means of parallel slots therein,
In cocperation with fixed studs 22, only one of
sald slots and one of said studs being shown
herein. The rear end of the link 719 is piv-
otally connected to a stud 23 in the forward end
of a slide bar 84 mounted to shift horizontally
by means of parallel slots therein in coopera-
tion with studs 85 secured in the totalizer frame-
work 8§6. Secured in the forward end of the bar
84 (Fig, 2) is a stud 87, which cogperates with
a foot-shaped upper extension of a lever 88 piv-
otally mounted on the stud 88. A forward ex-
tension of the lever 88 carries a roller §8 (see
also FFig. 5), which cooperates with the periph-
ery of a plate cam %1 secured to the main
snaft 54. . |

In the beginning of machine operation, rota-
tionn cf the cam 81, through the roller §9, rocks
the lever §3 clockwise to shift the slide bar 84
rearwardly against the tension of a spring 92,
to move a square stud 93 in the rearward end of
sald slide bar beyond the end of a blocking finger
94 pivotally mounted on the rearward stud 85.
The fingsr 84 has an upward extension 85, bi-
furcated to receive a stud 98§ in the lower end
of a crank 87 secured on sun overdraft control
shafv 898 for an upper toftalizer comprising a
plurality of denominational order totalizer
wheels §9. -- |

Only the highest order totalizer wheel 99 ig
shown in g, 3, and this wheel will be described
25 representative of all of the totalizer wheels,

Each wheel &8 is secured to a2 hub {6{ free on
a totalizer shaft {63, which is rockably supported
in the ftotalizer framework 88. Xach of the
totalizer wheels 63 has two seis of ten teeth
each, which are engageabie with corresponding
sets of teeth on the denominational actuator
racks, nov snown, for the purpose of entering
values into the totalizer and Ior taking wvalues
out of said totalizer. Secured to the hub (01,
in fixed relationship to the wheel 89, is a. transfer
tripping cam {02, having diametrically opposed
tripping teeth, which cooperate with the corre-
sponding add and subtract transfer tripping
pawls. - |

In all denominational orders, except the high-
est order, the diamefrically-opposed tripping
teethh on the cams 102 cooperate with the add and
subiract tripping pawls in adding and subtracting
operations to transfer tens values, in the usual
maniner. - The tripping feeth also ¢ooparate with
the corresponding add-transfer pawls in.. total
and sub-total taking operations to stop the total-
izer wheels in zero position-to position thé cor-

b1 |
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responding amount actuators and printing sec-
tors in accordance with the values standing on
sald wheels, The highest order wheel 89, shown
in Pig. 3, has no provision for transferring
amounts to higher orders, but the diametrically-
opposed tripping teeth on its cam 182 cooperate
with the corresponding add-transfer pawl in
total and sub-total taking overations for locat-
ing said highest order wheel 99 in zero position,
in such operations, Rotatably supported on a
left-hand extension of the hub {01 is an over-
draft shaft sensing cam 103, having diametrical-
ly-opposed stop teeth 104, which ccoperate with
a downwardly-extending tip 105 on a sensing fin-
ger 105 secured on the overdraft shait $8.

Due to certain conditions which may occur,
as will be explained later, it is necessary for the
sensing cam (03 to be flexibly mounted so that
1t can move relatively to the totalizer wheel 92
and the tripping cam {82. This is accomplished
by means of a situd (87 secured in said cam 103
and having a cui-away or flat surface which
rides in a notch 123 cut in the periphery of the
tripping cam 162. A spring 108, tensioned be-
tween said stud 187 and a stud 18 secured in
the wheel £5, urges said sensing cam 163 clock-~
wise to normally maintain the stud 27 in en-
gagement with the downward wall of the notch
108, so that said cam 183 is free to vield in a
counter-clockwise direction but is normally
meaintained in its home or normal position, as
shown in Fig. 3.

—Secured on the overdraft shafy 88 (Fig. 4) is
an arm (12 having a slot in its forward end
which engages a stud ({3 secured in a plate
1 {4 pivoted on a stud {13 secured in the machine
framework. A spring {18 urges the plate {13
counter-clockwise to normally maintain a rear-
ward surface on said plate in yvielding ccntact
with a stop stud Hi1 secured in the machine
framework. A wire link ({8 pivotally cennecis the
plate 114 to a corresponding operating lever {20
pivotally supported bhetween the side arms of
a yoke {23 on & stud 121 secured in the frame-
work of the machine, which stud also serves {o
pivotally support said yoke 123. A raised surface
{22 on the lever 123 is normally maintained in
vielding contact with the bottom surface of the
bail of the yoke (23, by thes spring {5, The
left arm of the yoke {23 has a downward ex-
tension supporting a roiler 124, whieh coacts with
the camming surface on an upward extension oz
a lever (25 rotatalkly supported on a shaft 128
journaled in the machine framework. A down-
ward extension of the lever 125 carries a roller
(21, which cooperates with the periphery of a
plate cam 128 secured on the main shaft 54,

The cam ({28 and the shaft 84 make one clock-
wise revolution each machine operation, caus-
ing the pericvhery of said cam, in cooreration with
the roller 1217, to gradually rock sald lesver {28
counter-cleckwise from the position shown here
to its fully-moved position, during 210 degress of
movements, of said cam {28. After this, the laver
dwells in its moved vosition until the cam {238
and the shafv &4 have completed 335 degrees of
movement, after which said cam guickly restores
said lever 1o its clockwise position, as shiown here,
The cam 31 (Figs. 2 and 9), during the first 60
degrees of its movement, rocks the lever 8§88 clock-
wise, Clockwise initial movement of tha lever
85 shifts the slide bar 84 resrwardly to move the
stud 83 beyond the end of the finger 24 and to
simultaneously. move the surface 35 on the hook

86 out of the path of the shoulder 24 on: the
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lever 32 (see also Fig, 1). After the slide bar
84 has been moved to its rearward position, ini-
tial counter-clockwise movement of the lever (29
(Fig. 4), as explained above, rocks the ycke 143
clockwise, and the bail of said yoke, in coopera-
tion with the surface 122, carries the lever (28
clockwise in unison therewith. Clockwise move-
ment of the lever 128, through the link {8, rocks
the plate i (4 also clockwise, causing the stud s,
coacting with the slot in the forward end of the
arm [§2, to rock said arm, the overdraft shait
§3, the sensing finger (@06, and the crank 91 (Figs
2 and 3) clockwise in unison therewithh to move
the tip 165 of said finger {0€ above the stop teeth
184 onthe cam (83. |

Clockwise movement of the crank 87 rocks the
finger 84 couuter-clockwise irom the posgition
shown in Fig. 2 into the path of the stud &3,
which, as explained above, is now held in its
rearward position. While the finger 18§ is In
its raised or clockwise position, actuation of the
totalizer takes place, and, if during this actuation
the highest crder wheel 88 (Fig. 3) 1s moved one
step inn a reverse direction from zerp resition, as
shown here, to 9 position, thus indicating thav
the totalizer is overdrawn, the tooth [84 will be

1oved into the path of the tip 99 of said fin-
ger 08,

MNear the end of machme ocperation, aiter the
cam 91 (Fig. B) has completed 320 degrees oi
movement, a deciining surface on said cam per-
mits the spring 82 to return the slide bar 84 and
the lever 88 forwardly and counterciockwise, re-
spectively, until such forward movement of said

slide is terminated by the square stud ¥s con~ .

tacting the end of the finger 84. Approximately
concurrently with return movement of the slide
bar 83, 335 degrees of rotation of the cam (2Z8
(Fig. 4) hrings a declining surface thereon opro-
site the roller {27, thus permitting the spring {16
to restore the plate ({4 counter-clockwise, and
said plate in turn simultaneously restores tihe
arm 112, the shaft 88, the finger 18§, and the
crank 97 also counter-clockwise in unison there-
with. '

1f the totalizer is ﬂot in an overdrawn condi-
tion, the proper one of the teeth {84 will remain
out of the path of the tip 105 of the finger {88,
and thus said finger and connected parts will be
free to return fully to their normal positiois, as
shown here. This causes the crank §7 to rock
the finger 84 clockwise out of the path of the

stud 98, to permit the slide bar 84 to return for-

wardly under influence of the cam &1, to move
the surface 35 on the hook 36 back into the pati
of the shoulder 34. If the totalizer is in an over-
drawn conditicn, the tooth 184 will be positioned
in the path of the tip 18§, as explained above,

10
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and consequently return counter-clockwise move-

ment of the finger 186, the shaft 88, and the
crank 87 will be obstructed. In this case, the
crank 87 will retain the finger 94 in the path of
the stud 98, and, as a resuif, the slide bar 84 will
he retained in its rearward position, thus holding
-~ the surface 235 out of the path of the shoulder 34.
- Under these conditions, the small diameter stud
23 (Fig. 1) on the stop 2{, coacting with the
nose 25, will rock the lever 286 counter-clockwise
to move the extension 72 into the path of the
shoulder 73, whereupon termination of the tabu-
lating movement of the traveling carriage will
shift the levers 74 and 26 toward the left to rock

the lever 22 counter-clockwise, in the manner
However, inasmuch as the sur-.

explained beiore.
face 35 of the hook 35 is out of the path of the

69

65

overdrawn condition.

- cause the stud

8

shoulder 32 on the lever 32, counter-clockwise

novement of said lever will have no effect upon
f:ald hook, and consequently In this case there
will be no automatic operation of the machine
when the totalizer is in an overdrawn condition.

In cerfain business systems to which the pres-
ent machine is adaptable, it is desirable that
automatic operations of the machine may be
initiated by the traveling carriage in predeter-
mined cclumnar positions thereof, regardless of
whether or not the selected totalizer is in an
This is effected by the
large diameter stud 24 on the stop 22 (Fig. 1),
which, in cooperation with the nose 25, rocks
the lever 26 a greater extent counter-clockwise
than the stud 23, which greater movement not
only moves the extension 712 into the path of
the shoulder 72 but simultaneously conditions
the machine for an automatic operation under

influence of the t{raveling carriage, as will now

pe explained.

The lever 26 has in its rlght hand end a stud
{30, which engages a camming slot in a left-
hand extension of a bell crank 123] free on g stud
i 22 secured in the machine framework. A down-
ward extension of the bell crank. 13§ carries a
stud 133, which engages g vertical slot in a plate
{34 slidably mounted on a right-hand extension
of the lever 32 by means of parallel slots {23 in
said plate {34, in cooperation with corresponding
studs 135 secured in said lever 32. Full counter-
clockwise movement of the lever 235, under in-
fluence of the large diameter stud 24, causes
the stud 130, in cooperation with the slot in the
bell crank 131, to rock said bell crank its extreme
extent of movement in a clockwise direction to
133, In cooperation with the
slot in the plate 134, to shift said plate to-
ward the left to move an upwardly-projecting
shoulder {37 thereon beneath the surface 85 of
the hook 36, which surface, as previously ex-
plained, is retained out of the path of the shoul-
der 34 in overdraft operations but remains in the
vertical path of the shoulder 137. Counterclock-

wise movement of the lever 25 moves the exten-

sion. 12 of the hook 38 into the path of the shoul-
der 713, whereupon termination of tabulating
movement of the traveling carriage ghifts the
levers 26 and 74 toward the left. This move-
ment of the lever 26, through the stud 3i, rocks
the lever 32 counter-clockwise, causing the shoul-
der 137, in cooperation with the surface 35, to
1ift the hook 36, in the manner explained previ-

ously, to initiate an automatic opsration of the

machine. |
in other words, when the tatahzef is in an
overdrawn condition, the surface 35 on the hook

‘36 is retained out of the operating range of the

shoulder 34 on the lever 32. However, said sur-

face remains in the vertical operating range of

the shoulder (37, and full left-hand shifting
movement of the plate 134, under influence of the
large diamefter stud 24, moves the shoulder {23
into coacting lelatlonshlp with said surface to
effect an automatic operation of the machine.
rrom the foregoing description, it should ha

apparent that, when the totalizer is not in sn

overdrawn condition, either of the studs 23 or 24
will initiate an automartic operation of the ma-

‘chine, under control of the traveling carriage in
predetermined columnar positions thereof.

In
such operations, the larger diameter stud 28 shifts

~the shoulder {37 into the path of the surface 35,

the same as in overdrafi operations. However,

this is of no particular significance, as said sur-
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face 35 is also in the path of the shoulder 34,
which, in this case, is effective to lift the hook
35 t0 initiate an automatic machine operation.
Likewise it should be apparent that in overdraft
operations the smaller diameter stud 23 (Fig. 1)
i1s ineffective to initiate an automatic machine
operation. However, if such automatic operation
is required, it may be effected by locating one of
the large diameter studs 24 in relation to the
proper columnar position of the traveling car-
riage. | |

Directing attention to Fig. 2, the bar 81 is op-
eratively connected at its forward end to a Non-
Automatic key (mot shown but fully disclosed
in the co-pending application Serial Number
'790,032), depression of which key shifts said bar
81 rearwardly. Rearward movement of the bar
&1, through the link 79, rocks the hook 3§ clock-
wise g sufficient distance to move the surface 35
thereon out of the path of the shoulders 34 and
137 on the members 32 and 134, to disable the
automatic operating mechanism at all times,
when said Non-Automatic key is depressed.

The reason for the flexible mounting of the
sensing cam 103 (Fig. 3) is that, under certain
conditions in gdding operations, it is possible thatv
the transfer of a tens digit to the highest order
will be delayed g sufficient length of time to per-
mit the finger {06 to be restored counter-clock-
wise to normal position, as shown here, before
such transfer takes place, and this is especially
true when the transfer extends through several
lJower orders to the highest order. For example,
assuming that the highest order wheel 89 is stand-
ing in “8” position and all the lower order wheeis
‘are standing at “9,” the entering of a digit in
the units order will cause a transier to take
place progressively through all the orders, in-
cluding the highest order. In this case, there
is sufficient lag or delay in the transferring move-
ment of the highest order wheel to permit the
finger 185 to be restored counter-clockwise to
normal position, as shown in Fig. 3, before such
movement takes place. Under this condition, the
tip 105 of said finger will be in the path of the
tooth 184 and normally would obstruct transier
movement of said wheel 99 from “8” position to
“9” position in an additive or clockwise direc-
tion. However, the flexible construction of the
cam £03 permits the wheel 89 to move independ-
ently thereof the equivalent of one tooth space
or one digit, from “8” position to “9” position.
In the immediately succeeding operation, clock-
wise movement of the finger 106 moves the tip
105 out of the path of the teeth 104, to permit
the cam 103 to be restored by the spring {29 clock-
wise to normal position, as shown in ¥ig, 3.

In the present adaptation, the mechanism for

controlling automatic machine operations when

the selected totalizer is overdrawn is shown in
connection with only one totalizer. However,
this feature is not limited to one or to any par-
ticular number of totalizers and thereiore may
be incorporated in as many totalizers as de-
sired.

While the form of mechanism herein shown

and described is admirably adapted to fulfill

the objects primarily stated, it is to be under-
stood that it is not intended to confine the in-
vention to the one form or embodimeny herein
disclosed, for it is susceptible of embociment in
various other forms.

What is claimed 1is:

1. In a machine of the class described, having
s traveling carriage mounted thereon for tahu-
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lating movement and having an add-subtract to-
talizer, the combination of a device to operate
the machine; means to drive the machine op-
erating device; normally ineffective means to
connect the machine operating device to the
driving means; means including a releasable
latch to render the connecting means effective:
an element connected to the releasable latch:
means controlled by the carriage in predeter-
mined columnar positions and coacting with the
element to release the latch to render the con-
necting means effective; means effective each
machine operation to move the element out of
coacting relationship with the means controlled
by the carriage and back into coacting relation-
ship with said means; means controlled by the
add-subtract totalizer when overdrawn to retain
the element out of coacting relationship with the
means controlled by the carriage: and means in-
cluding a slide operatively connected to the
means controlled by the carriage, said slide
movable by said means controlled by the carriage
when said carriage is tabulated to certain of
sald predetermined columnar positions into co-
acting relationship with the element to cause

sald element to release the latch to render the
connecting means effective.

2. In a machine of the class described, haviag
a traveling carriage mounted thereon for tabu-
lating movement and having an add-subtract
totalizer, the combination of a device to operate
the machine; means to drive the device; a clutch
to connect the driving means to the operating
device;, means including g spring-loaded slide %o
control the clutch; means including a lateh nor-
mally effective to hold the slide against spring
action to retain the cluteh disengaged: a mova-
ble element connected to the latch; means con-
trolled by the carriage in predetermined col-
umnar positlons thereof and coacting with the
element to render the latch ineffective to cause
the clutch to be engaged to initiate machine op-
eration; means effective each machine operation
to move the element out of coacting relationship
with the means controlled by the carriage and
back into coacting relationship therewith: means
controlled by the add-subtract totalizer when
In an overdrawn condition to obstruct return
movement of the element into coacting relation-
ship with the means controlled by the carriage:
and means operatively connected to the Meais
controlled by the carriage and movable thereby
when the carriage is tabulated to certain of said
predetermined columnar positions into coacting
relationship with the element to render the
cluteh effective to initiate operation of the ma-
chine when the add-subtract totalizer is in an
overdrawn condition. |

3. In a machine of the class described, having
a traveling carriage mounted thereon for tabu-
lating movement and having an add-subtract to-
talizer, the combination of means to release the
machine for operation: means operated by the
traveling carriage in predetermined columnar
positions thereof to actuate the machine releas-
ing means; means including g, member rockably
and shiffably mounted on the machine and con-
structed and arranged to be rocked by the car-
riage when in said predetermined columnar po-
sitlons into coacting relationship with the ac-
tuating means to be shifted thereby; an cperat-
ing element connected to the releasing means; a
part operatively connected to the member and
coacting with the element and effective upon
shifting of said member to cause said element
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to operate the releasmg means; means to move
the element out of and back into cogdcting rela-
tionship with the part during each machine op-
eration; mearns controlled by the add-subtract
totalizer when overdrawn to retain the element
out of coectmg relationship with the part to ren-
der the releasmg means ineffective; and means
mouhted on the part and movable by rocking
movement of the. member, when the traveling
carriage is tebula,ted to celteln of sald prede-
termined eolumner positions, into coacting re-
lationship with the element to cause said ele-
ment to operete the releasing means to initiate
an e,utometlc operatlon of the machine when
the totebzer is in an overdrewn eondltlon

4. In a mechme of the class descrlbed havmg
a tlevellng carriage mounted thereon for tabu-
lating movement and havmg an add- suotreou
totalizer, the combination of means 1o releass
the mechlne for operetlon means mcludlng an
element for opere,tmg the releasing means; a
member rookably and shiftably mounted on the
machine; means operated by the carriage in pre-
determined eolumner positions thereof to shift
the member; means operated by the ecarriage in
said predétermined columnar vositions to rock
the member into coacting relationship with the
ehlftmg means: a part operatively connected to
the member and coacting with the element upon
shifting movement of said member to cause said

10
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automatic release of the machine: and means
mountied on the part and movable by the member,
when it receives a certain one of its two extents
of rocking movement, mto coacting relationship
with the element fo e ect automatic release of
the machine for operatron when t‘le totalizer is

In an overdrawn condition.
6. In a machine of the class desoubed having

a traveling carriage mounted thereon for tabulat-

ing movement to various columnar posivions end
having an add-subtract totalizer, the combination
of means to release the machine for operation;

yieldable means to actuate the releasing means;

a latch normally efiective to retain the releasing
means against the action of the yieldable means;
a latch-operating elément connected to the latch;
a member mounted for rocking and shifting
movement; means to shift the member, said mem-
ber normally out of coacting relationship with
said shifting means; a first means located in &
particular columner position on the tla'velmg
carriage and ceacting with the member to rock it
a certain extent mto coacting 1e1et10neh1p with
tne shifting means, said first means also eifec-
tive to actuate said shifting means; a second
means located in another columnar position on
the traveling carriage and coacting with the

- member to rock it another extent into coacting

member to operate the releasing means to ini-

tiate an automatic machine operation; means ef-
fective each machine operation to move the ele-
ment out of and back into coacting relationship
with said part; means rendered e
add-subtract totalizer when overdrawn to retain
the element out of coacting relationship with the
part to prevent automatic machine operation; a
slide shiftably mounted on the bart for move-
ment into and out of coacting relationship with
the element, but normally out of coacting rela-
tionship. therewith; and means whereby rocking
movement of the member, when the carriage is
tabulated to certain of said predetermined col-
umnar positions, shlfts the slide into coacting
relationship with the element Whereupon shift-
ing movement of said member causes said slide
to coact with the element to release the machine
for an automatic operation, when the totalizer is
‘overdrawn.

5. In & me,chme of the class described, having
a traveling catrriage mounted thereon for tebulat-
ing movement, and hevme‘ an add-subtract total-
izer, the combination of spring-actuated means
to rélease the machine for operation; a latch
normally effective to retain the releasing means
against releasing movement; a latch-operating
element connected to the latch; a member
mounted for 1ock1ng and shifting movement on

the machine: means to shift: the member, said .

member norme,lly out of coacting relationship
with said shifting means; means on the carriage
to impart two different extents of rocking move-
ment to the member elther of which is effective
to move said member into coacting relationship
with the shlftmg means; & part operatively con-
nected to the- member end coectmg with the ele-
ment upon shlftlng movement of said member to
1ender the latch 1ne" ective to free the releasing
"means for releasmg movement means to move
'the element out of end into coacting relationship
with the part each machine operation; meens
‘operated by the add-subtract totalizer when in an
overdrawn condition to retain the element out of
‘eoactinie relationship with the part to prevent

ective by the
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means also e

relationship Wlth the shlftmg means, said second
ective to actuate said shlftmg
means; a part ogeretwely connected to the mem-
ber and coacting with the element upon shifting
movement of said member to disengage the latch
from the releasing means to initiate an auto-
matic machine operation; means to move the
element out of and into coacting relationship
with the part each machine operetmn and means
mounted on the part and moveble by the member,
when it is rocked by the second means, into co-
acting relationship w1th the element to effect
an automatic operamon of the machine when the
add-subtract totalizer is in an overdrawn condi-
tion.

7. In a machine of the class described, he,vmg
a traveling carriage m ounted therecn for tabulat-
ing movement to various columnar positions, and
having an add-subtract totalizer, the tombina-
tion of a main operetmg mechanism for the
machine; a power source, & clutch mechanism
operatwe to connect the power source to the
main operating me_ehemsm 10 cause the machine
to perform cycles of operation; cluteh control
means; yieldable means to actuate the clutch
control means; a latch normelly effective to
hold the cluteh control means against the action
of the yieldable means to ea’us’e said clutch con-
trol means to maintain the cluich inoperative;
g lateh operating element connected to the lateh;
a member mounted for rocking and shifting
movenment on the machine; means to shiit the

member, said member normally out of coacting

relationship with said  shifting means; a first
means located in a particuldar columnar position
on the traveling carriage and coacting with the
member to rock it a certain extent inte coacting
relationship with the shifting means, said”first
means also eiffective to aciuate said shifting
means; a second means ‘located in another co-
lumnar position on the traveling carriage and
coacting with the member to rock it another
extent into coacting relationship with the shift-
ing means, said second means also effective to
actuate said shifting means; a part operatively

-connected to the member and coacting with the
‘element upon shifting :movement of said mem-



13
ber to disengage the latch from the clutch con-
trol means to render the clutch mechanism oper-
ative to cause the machine to perform an auto-
matic cycle of operation; means to move the ele-
ment out of and into coacting relationship with
the part each machine operation; means operated
by the add-subtract totalizer when in an over-
drawn condition to retain the element out of co-
acting relationship with the part to prevent an
automartic cycle of operation; and means mounted
on the part and movable by the member, when
it is rocked by the second means, into coacting
relationship with the element to effect an auto-
matic cycle of operation, when the add-subtract
totalizer is in an overdrawn condition. .

RAYMOND A. CHRISTIAN.
HERBERT C. JOHNSON.
PAUL H, WILLIAMS.
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