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1,072,934,

o all whom it may concern

e it known that we, Dore E. Ferr and
Josser A. V. TURCK, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
new and useful Improvement in Calculat-
‘ng-Machines, of which' the following is a
specification.

The invention relates to a multiple-order-

keyboard calculating “machine, and more
especlally to key-driven machines of the
type of the well known “ comp-
tometer.” o ‘
For the general character of this machine
as known to the public we may refer to the
Felt Patent No. 960,528, granted Jume 7,
1910 -describing the duplex comptometer
(which patent 1s also related to the prior

¥elt patents mentioned therein). The pat-
‘ents above referred to provide a culculating

machine which gives exact results if prop-
erly operated, but improper operations and
aceidental displacements of the numeral
wheels can be further guarded against, as
will be hereinafter -pointed out.

. - The present invention relates principally
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. funetion of bringing' all of the
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by preventing any

-manipulatioh.

to the canceling mechanism, and has for its
objects to improve the same, in accuracy of
construction. and operation; so as to male
the machine proof against misoperation
also to prevent the jamming or locking of
the carrying mechanisms, résulting from an

improper manipulation of the keys, by ac-.

cident or design. : .

. The invention is especially eharacterized
by a construction of canceling mechanism
which positively holds the numeral wheels
in predetermined position until late in the
canceling operation, and which. delays the
release of the numeral wheels until the auto,
matic carrying mechanism is to perform its
numeral
wheels to zero, or to initial position; there-
displacement of the nu-

meral wheels which might occur from rapid

‘and unduly forcible canceling manipulation,

caused by such
slow canceling
such release

¢r from premature carrying
manipulation, or from a

By preference
of the numeral wheels

and substantially at the end of the final

movement of the canceling reck shaft, or

_other -canceling actuator.

-5b

Tt has heen found by,practical experience
that it was possible to so wind up the car-

takes place abruptly,.
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rying mechanisms, by intentional improper
manipulation, producing undue fension of
their moor springs, that means for releasing
the carrying mechanisms during the cancel-
ing operation would become ineffective, the
leverage required to release therp’ being so
great as to need more time for the operation
of the releasing means than was afforded.

" One of the objects of the present inven-
tion is to overcome this difficulty, by giving
move time for the operation of the said xe-
leasing means, and by causing it to oceur be-
fore the canceling stops have been posi-
tioned to engage the numeral wheel mecha-
nisms. C

It is a further object of the invention to
insure that, in the canceling or zeroizing
operation, the coliumn actuators shall not be
beld down at too low a point, which would
add more than one to the numeral wheels
on the rising of such actuators. And the
invention has for further objects to effect
all other improvements in structure or fune-
tion that may be fonnd to_obtain in the
mechanism hereinafter described or claimed.

In order to make the. jinvention more
clearly understood there are shown 'in the
accompanying drawings means for carmy:
ing the same into practical effect, without

limiting the improvements, 1n their useful

which, for the purpose of explanation, have
been delinested. _

Tn the said drawings—Figure 1 is a side
of so much of a calculating machine
embodying the invention as is necessary for
an understanding of the latter, the casing
and base being removed. Tig. 1*is a side
view showing the rear part of the machine
omitted from Fig. 1. Tig. 2 is a_vertical
longitudinal section of the same. Fig. 8 is
a similar view, showing the principal actu-
ating parts of the canceling mechanism, in
their normsal or initial pesition. Fig.41sa
similar view, showing certain of the same
parts in the position which ‘they occupy at
the end of the first half of the camceling’
operation,
ting lever or handle has been caused to make
its rearward movement. Fig. 5 is a plan.
view, partly in horizontal section, ghowing
the principal actuating parts of «the cance]
ing mechanism. Tig. 6 is a front view of

the carrying mechanism, and related ‘parts.

TFig. 71s a sectional view looking from the
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‘applications, to the particular constructions

95

100

or after the canceling or reset<’ .-

105




(23

10

left, on line 7—7 of Fig. 6. Fig. 8 is a detail
front view showing the relation of the col-
umn actuator and canceling stop.
Referring to the drawings, 1 indieates the
vertical retaining plates constituting a part
of the frame of the machine, and 2 the top
plate thereof. The frame preferably com-
prises vertical side or retaining plates, such
as is shown at 1., and similar intermediate
plates one of which is arranged in each of
the spaces between the numeral wheels 3.
All of these vertical plates are secured to a

- base (not shown) and are or may be rigidly
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connected by suitable cross bars or tie rods
4, and by the top plate 2.

The numeral wheels are caused to be ac-
tuated, in the calculating operation, by the
finger keys 5, each comprising a top ¢ and
stem 7. Hach key stem 1s mounted to recip-
rocate vertically in a guide aperture or bear-
ing in the top plate 2, and 1ts lower end is
pressed upward by a lever S and spring 9
carried by lower frame parts 10. In Fig.
1 is shown the units, or right hand order
of nine keys, and it will be understood that
as many orders of such keys and accumula-
tor mechanisms are arranged side by side
transversely of the machine in ‘multiple-
order as are necessary for the calculating
operations to be performed. ‘In said pat-
ents eight orders of keys are shown.

For convenience we will recapitulate cer-

" tain of the parts, and their functions, known
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in and by the prior patents above men-
tioned; but it is not necessary to an expla-
nation of the present improvements to re-
peat all of the description and illustration
of said patents. '

11 is the handle of the cancellation con-
trolling means or cancelling actuator, in this
instance a crank lever, movable backward
and forward, and fixed on 2 rock shaft 12
mounted in the plates 1; 13 is the slotted
cam fixed on the shaft 12 and which actuates
the canceling segment lever 14; 15 is the
segment of the lever 14, which meshes with
and rotates forward and backward the can-
celing pinion 16 fixed on the canceling shaft
17; on this shaft are loosely.mounted the
intermediate gears 39 of the numeral wheel
mechanism.

18, 18’ indicate dolly rolls, of which there
is ome at each side of the machine, whose
stud shafts are connected fixedly with the
shaft 12, so as to oscillate therewith. These
dolly rolls operate cams 19, and the cam
armos 20, one at each side of the machine, on
which the cams are formed or attached, the
said arms being pivoted on a cross rod. 21
mounted in the frame of the machine. '
22 is the column actuator cross bar car-
ried and moved down and up, by the cam
arms 20, to depress and release the column
actuator segment' levers 23. 'The cam arms
are actuated by springs 22’ in a known man-

1,072,934

ner to draw the bar 22 upward and press
cams 19 against the dolly rolls 18, 18”. Each
lever 23 is yieldingly held upward by a pair
of springs 24. The column actuators 23,
respectively impart the prime actuations to
the numeral wheel mechanism of each col-
umn or order of the keyboard, and are-di-
rectly engaged and depressed by shoulders
25 on the key stems 7.. Each column ac-
tuator 23 is provided with coarse spaced
stop detent teeth 26, which may he engaged
by one or the other of the two forward and
backward oscillating stop detents 27 and 28,
pivoted at 29 on the frame. What is termed

the odd detent 27 is brought forward into.
stopping pesition by the depression of the-

odd numbered keys, and the even detent 28
is likewise positioned by the even numbered
keys. The detents 27 and 28 are positioned
by the said keys through the media of odd
and even stop levers 81, 31”, and 32, 32’, ar-
ranged at the side of each of the column ac-
tuators 23, and depressed by stops on the
left sides of the key stems 7. By the above
means each column actuator may be more or
less depressed and stopped, and each nu-
meral wheel may be turned one space, or
any number of spaces up to nine, according
to which key is depressed, each column or
order of keys being provided with a set
of the above described parts, 23, 27, 28, 31,
317, 82 and 32’. Springs 30 return each de-
tent 27, 28 and stop levers 31, 31’, 32, 39’
to normal rearward and raised position, re-
spectively, the cross rod 21 serving as a stop
for such return movement.

33 is a toothed segment, with which each
column actuator lever 23 is provided, mesh-

ing with a pinion 84 (one for each order of-

keys) on a cross accumulator shaft 35. On
the downward movement of the segment 33
the pinion 84 and ratchet 36 attached there-
to turn 1dly with respect to the ratchet pawl.
On the forward movement of the pinion 34
and ratchet 36, caused by the raising of the
segment 33 by reason of the motor-actua-
tion of the springs 24, the ratchet 36 acts
in a known manner on the pawl, which is
mounted on the lantern wheel 37, and there-
by turns the latter forward. The accumula-
tor gear 38 is affixed to one of the disks
Whic%xeform the lantern wheel 37 and meshes
with the intermediate gears 39 and drives
the same backward. The gears 39 (one for
each column) are mounted loosely on the
cross rotatable canceling shaft 17 and turn
freely thereon during the accumulating op-
eration, but are connected with and turned
by the shaft during the canceling opera-
tion. - Each gedr 39 meshes with a numeral
gear 41 which is affixed to its numeral wheel
3, and turns loosely with its numeral wheel

.on the cross shaft 42. The return or up-

ward movement of the column actuators is
limited by engagement of the upper ends of
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the segments 33 with the under side of the

* upper front tie rod 4, or with an.adjustable
. eccentric stop sleeve of known form on said
- +tie rod. All of the intergeared parts of

each acecumulator mechanism are locked
from rotation, except at times when such ro-
tation is desired, by a locking detent 95

~which is pivotally mounted on a carrying

~lever 96, is spring pressed away from the

20 )
7 and lock the lantern wheel and intergeared

’ &6

“parts by

iantern wheel 37, but is caused to engage

the upward pressure of a stud 97

which is on the column actuator 23. A back

“stop pawl 98 also engages the lantern wheel
to hold the accumulator mechanism from

backward rotation. ) )
The automatic carrying mechanism, by

- which ten steps of rotation or one complete

rotation of any numeral wheel is caused to

‘be accompanied by one step of retation of

the numeral wheel of the next higher order,

" is or may be in its principal features of con-

25

30

struction and eperation similar to that de-
seribed in the said patent. It comprises
carrying pinions 50 fixed on the hubs of
the accumulator gears 88, carrying gears 99

"to which the carrying pinions impart one

half of a rotation for every whole rotation
imparted to the numeral wheel gears 41;
power-storing carrying motor springs 100

~ which connect the carrylig gears with

85

carrying = escapement members 101 whose
arm 102 is adapted to engage a limit-

ing stud 103 on . the carrying gears,

and is also. engaged alternately by re-
leasing detents 104, 105; a dolly roll 106
on the carrying gear by which the releasing
detents are alternately moved outward and
caused to release the arm 102 and permit a
half revolution of the escapement member
under the force of the carrying spring; a

. two armed cam 43 which is fixed on the

45

escapement member 101 and which raises the
carrying lever 96 twice at each revolution of
the carrying gear; and a carrying pawl 108
pivoted on the carrying lever and engaging

-~ the lantern wheel 37 of the accumulator

be_ attained it is necessary that any carry-
ing; which may be due to take place from the

mechanism, to impart one step of rotation
to the numeral wheels; the construction and
operation of these parts being set forth in
the Felt Patent No. 996,009, dated June 20,

- 1911. - One set-of such devices is operatively
arranged between each numeral wheel and

the numeral wheel of the next higher order.

. The machine is of the duplex type; that
“is to say, two keys side by side, in different

orders, may be simultaneously depressed and

“each key will have its.proper and full effect.

in the accurulation. That such full effect
of the depression of the key of lower order

lower numeral wheel to the higher numeral

-wheel, shall not be lost by reason of ‘the
‘g5 higher numeral wheel having such forward

s

motion that the carrying mechanism may

"not affect it. 45 is the latch pivotally mount-
.ed on the cross rod 46 of the frame and ex-
tending over the carrying mechanism and

resting at.its inner or rear end on the stud
pin 47 of the column actuator 23. The latch
has a tooth 48 which is adapted to engage
either (whichever may first encounter it)
of the two projections 49 on the rotary hub
or sleeve of the carrying mechanism. When
any key of the order to which a carry is to
be made is struck the actuator 23 of that
column and its pin 47 moves down, allowing

the latch 45 to drop where its tooth 48 may

engage a projection 49 and arrest any ro-
tation of the carrying devices which might
at that time be ineffective. “The carrying
devices continue tc be so held until the
column actuator 23 rises, and the key and
numeral wheel of the higher order have com-
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pleted or substantially completed their oper- -

ation, whereupon the pin 47 lifts the latch
45, and releases the carrying mechanism,
and allows the latter to be actuated by its
carrying spring to effect the proper carry
which may be due to occur. The carrying
mechanism of each column or order is pro-
vided with a set of the described parts 45,
47, 48. : A

The canceling operation.—For accuracy
in bringing the numeral wheels from their
various positions -all to the “0” position,
those of the secord and higher orders are
first. brought to the “8” position, and the
units wheel is brought to the “9” position;
then the cross bar 22 and the column actu-
ators, having been depressed, rise and move
all of the wheels one step, the wheels of
higher order than units to the “9” position
and the units wheel to the:“ 0" position, the
said movement of the units wheel causing

 the carrying mechanisms.to operate, succes-

sively but practically instantaneously, across
the machine from right to left to bring the
caid wheels of higher order to the “0” posi-
tion and complete the ranceling operation.

51 indicates stop studs, one on each of

the carrying pinions 50, which may engage

the under side of stops 52 on canceling stop
levers or arms 53. The latter are affixed

to a transverse canceling stop rock bar 54

mounted to oscillate in the lower part of

‘the frame. When the stops 52 are rocked

forward into the paths of the stop studs 51
they are adapted to arrest the carrying pin-

_ions 50 in such position that each numeral

9
95
100
105
10
115

120 .

wheel of higher order than units is held -

positively in the “87 position, the units

wheel stopping at the “ 97 position by rea-
son of a little later (36 degrees) positioning
of-its stud 51 on its pinion.

Referring to Fig. 1, and to Figs: 3 and 4.
which latter show the parts located at the

left side of the machine but which are

viewed from the right side of the machine,

125
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55 is an arm extending from the rock bar
54 and having affixed thereto a pin 56. This
pin is engaged by a jaw 57 at the forward
end of a lever 58 pivoted at 21 to the frame
of the machine. 60 is a spring connecting
the lever 58 with the frame of the machine
and acting to pull the forward arm of the
lever, and the rock bar arm 55, backward

. and downward and the rear arm of the

-10
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55
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lever upward. 61 is a stop on the frame
which limits such movement of the lever.
62 is a link pivoted at 63 to the rear arm of
the lever and at 64 to the rear stop arm 65
of a bell lever, which is pivoted at 66 to
the frame and has a forward cam arm 67
formed with a cam 68. The bell lever is
adapted to be turned forward until the pivot
point passes the straight line of the points
lock against the pull of the spring 60, and,
depressed by the described movement of the
parts 65 and 62, hold the canceling stops 52

‘in the paths of the carrying pinion stop

studs 51. .

‘The bell lever is so turned forward by the
dolly roll 18" at ‘the left of the machine,
which on the backward movement of the
canceling handle operates on the cam 68 as
well as on the cam of the left arm 20 above
mentioned. When the canceling handle le-
ver 1 is turned forward and the dolly roll
backward the said dolly roll 18’ leaves the
cam 68; but the parts 67, 62, 58 and 53
remvain in their toggle locked positions, with
the stops 52 in engagement with the studs
51, until the lever 11 reaches its forward
normal position-and the dolly roil presses
upward and backward slightly on the link
62 (see dotted lines in Fig. 4). Thereupon
the link 62 is turned over backward and the
pivot 64 carried across the toggle line, the
toggle lock is broken and the spring 60
instantly restores the parts to the position
shown 1n Tig. 8 and releases the stops 52
from the carrying pinions, and,. in effect,
from the numeral wheels connected -with
said pinions. In the construction illustrated
this instantaneous tripping of the parts oc-
curs at substantially the end of the operative
part of the return or forward movement of
the canceling actuator 11, and this is the
time preferred for such tripping. At sub-
stantially the same time the column actuator
cress bar 22 is raised by the springs'21l” and

the column actuators 28 rise and cause the

numeral wheels to be turned one step, which,
with the final carrying, effects the final can-
cellation or zeroizing.

The canceling stop 52 for the units wheel
is made somewhat longer than the corre-
sponding stops for the wheels of higher
order; so that the latter may receive the final
6Q: space adding movement of their column
actuators and all advesce from 8 to 9 before
the units wheel is released to advance from
B to 0; and such turgjng of the units wheel

1,072,034

one step, from 9 to 0, by, the up stroke of its
colomn actuator, then effects a carry of 1
which turns each numeral wheel of higher
order to zero.

In rapid cancellation the numeral wheels
move at very high speed, with corresponding
mementum ; and, the withdrawal of the can-
celing stop having been formerly at the will
of the operator and according to the force
and velccity applied to the canceling crank
handle, stops might be withdrawn before the
wheels had lost all rotation and momentum,
and there was a possibility of overrunning,
or rebound or other relative displacement of
some of the numeral wheels. with an erro-
neous result of the canceling operation,
some of the wheels not standing at zero.
Hence the general importance of holding
the canceling.stops and the accumulator
mechanisms and numeral wheels immovable
until immediately before the end of the can-
celing operation: also it is of importance to
hold the canceling stops in operative posi-
tion until the accumulator mechanisms and
their stopping and locking means (in this
instance the détents) are in mutual position
so that the former can be completely con-
trolled by the latter; without allowing a mis-
placement of ‘the numeral -wheels from any
cause, whether such detents actually engage
the accumulator mechanisms hefore the can-
celing stops are withdrawn or, as illustrated,
immediately as the latter are withdrawn;
separately and additionally it is of advan-
tage to withdraw. the said stops with uni- j19¢
form force and speed by the retraction of
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the spring 60, as in the preseni invention,

and not according te, but independent of,
the force and violence applied by the oplera-
tor to the cancellation controlling means. j95
Where the canceling stops are withdrawn
by an independent motor device more lapse
of time cr dwell, proportionally to.the speed
of the handle, between the timnes when the
accumulator mechanisms should arrive at jip

their predetermined limit and their release

from the canceling stops, is allowed when
the canceling handle i1s moved violently than

“when 1t is moved slowly or with normal

speed. 115

When the canceling or zevoizing opera-
tion is to be performed, the teeth 48 of some
of the Jatches 45 may, from undue tension in
the column actuator motor springs due to
improper manipulation of the keys, be 120
caught on the projections 49 of carrying
mechanisms. For instance, this may result
from holding down a key of the highest
order, say the 9 key, and then rvepeatedly
depressing the 9 key in the next lower order 125
until the motor carrying spring between the
said two orders is completely wound up.
This can be done because the holding down
of the key in the highest order has prevented
any carrying to that order from the next j30
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lower order. Then, still holding down the
first mentioned key, the 9 key in the second
order from the highest may be similarly
depressed repeatedly until the second motor
spring has been wound up; and so across all
of the orders of the key board, finally cb-
taining such motor spring pressure that
some of the teeth 48 are tightly held by the
projections 49, and the machine is jammed
so as to be inoperative.

In the said Felt Patent No. 960,528, a

. release bar engaging the latches 45 was de-

signed to disengage latches which had been
caught and jammed in inoperative position,
which was effective so far as the releasing
of the jammed parts was concerned, but 1t
was found that under certain conditions,
or with certain positions of the carrying
pinions, the canceling hooks, which were
thrown forward to engage the stop studs
of the carrying pinions during cancellation,
and were so thrown forward at the same
time as the release bar was operated, would
prevent the carrying incidental to the un-
winding of the motor springs from taking

place; and when a carrying mechanism was |

jammed or locked up the cam had raised

the inner part of the carrying lever, and the

carrying pawl with it, into a position where
it could not be engaged by the subtraction
lever even though the Jatter was thrown for-
ward by the canceling stop lever. Also, car-
rying mechanisms. and column actuators

could be jammed or locked up in an inop-

erative position by holding down a key of
a high order, then repeatedly depressing
the second key to the right of the first men-
tioned key so as to wind up the two inter-
vening carrying motor springs to their full
extent, and then depressing the intervening
key; the coluron actuator of such interven-
ing key will thus be depressed and cannot

rise, because its pinion cannot turn for--

ward owing to the said winding up of its
carrying mechanism. - In such position the
stop 33’ on the side of the segment of the
jimproperly depressed and held column ac-
tuator is lower than the lateral lip 53’ at

the top of the carrying stop lever. If, in

such position of the parts, the canceling
stops were meved forward into operative
position the said stop on the column actu-
ator will be under and overhung by the hg
53’ of the canceling stop and prevente

from rising under the action of the actuator
spring; and would be held at a point by
rising from which it would add 3. The re-
sult was that, the wheels being brought to
the predetermined point.of 8 and the can-
celing stops withdrawn, allowing the col-
umn actuators to rise, bringing the numeral
wheels one step forward and the units wheel
from 9 to U and causing the carrying.te
taks place for the final zeroizing, the col:

umn actuator having been held down far

enough to add 8 instead of 1 in rising, the
final cancellation did not occur, but- one
wheel showed 2 instead of zero.. Other
errors could similarly occur by mis-manipu-
lation of other keys. It is therefore found
necessary, in order to make the machine
proof against such improper manipulation,
to delay the operative positioning of the
carrying hooks until after the carrying, in-
cidental to the release of the jammed parts,

70

75

has taken place; and until after the column

actuators have .been sllowed, by such re-
lease, to rise so that they cannot be held
down by the lateral lip at the tops of the
canceling stop levers. According to the
present improvements the release mecha-
nism is caused to operate early in the can-
celing operation and before the canceling
stop mechanism  becomes effective; and
preferably considerably before the opera-
tion of sald stop mechanism; and by prefer-
ence the release bar and the canceling stops
are actuated by independent connections
from the canceling shaft, or from any other
canceling actuator which may be employed.
69 is the latch releasing device, prefer-
ably a swinging release bar, already-re-
ferred  to, which releases the caught or
jammed latches 45 and connected carrying
mechanisms and over-wound carrying mo-
tor springs.
70’ pivoted to the frame on the cross rod
46 and is arranged to engage the tail pieces
71 of the latches 45 at a point below the
pivot cross rod 46 of the latches and force
thein backward to lift the latch teeth 48,

72, 72’ indicate links which pivotally con-.

nect with the arms 70, 70" of the release bar
at 78, 82 above the pivot rod 46 and connect
with the forward ends of release levers T4,
74’ at 91. These release levers, one at each
side of the machine, are pivoted to the
frame at 21.

The rear arm of the lever 74 is provided
with a cam 75 formed to be depressed by
the dolly roll 18 at the beginning of the
rearward movement of the canceling actu-

It is formed with arms 70,

80

85

90
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100

108 -

110

ator, and before said roll operates the cam °

68 to throw forward the canceling stops 52.
Such depression of the cam 75 raises the
forward arm of the lever 74 to move the
pivot 73 nearer to the straight line of the
pivots 21 and 46, thereby causing a stron,

toggle action which forces the link 72 an

release bar arm 70 forward, and the release
bar 69 backward against the tail pieces T1
of the latches, releasing the lattef; early in
the canceling operation. Also the reledse

bar is so held pressing on the latches dur--

ing the ensuing forward and backward

‘movement of the dolly roll 18, by the action

of the latter on the concentric part 76 of
the cam 75, until near the end of the for-
ward movement of the canceling actuator.
The lever 74 is drawn backward and down-
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ward to keep ifs cam in contact with the
dolly roll by a spring 77, which is connected
with the canceling segment lever 14 to cause
its roll to closely follow the cam 13. The
arm 70’ of the release bar at the left of the
machine i$ formed with a vertical slot in
which fits the rear forked end 81 of the
link 72’, said forked end engaging a pin
82 fixed in the end of the arm 70’ across
the slot. This enables the link 72’ to co-
operate with the link 72 to push the re-
lease bar strongly and evenly against the
latches without any yielding or twisting
of the release bar 69. For the withdrawal
of the release bar the link 72 is sufficient.
The loose and readily separable connection
of the link 72" with the release bar arm 70/
prévents any binding in the action of the

-three parts, and is of advantage in assem-
20™

bling and disassembling: The rear arm of
the lever 74’ is not formed with so long a
cam surface as is the cam 76, but it has a
short cam surface 76" operated on and

- pressed down by the dolly roll 18", and

25

which codperates fully with the cam 76 in
the forcing inward of the release bar 69.
After this has been done the roll 18" may
leave the cam 76/, the rear end of the lever
74’ being held down by the part 78 of the

~arm 20, for which purpose the arm of said
lever is offset at 79 a little inward and to

the right to bring it in vertical line under

“the part 78. Leading to the cam 76 is an

. incline 80 which will guide the dolly roll

40

45

50
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18’, as it swings backward, on to the said
cam.

The series of movements or operations in
canceling is as follows, as the canceling actu-
ator is rocked: First, the release bar 69 is
caused to press inward on the tails of the
latches 45 to release any of them that may
be caught, and allow any carrying that is
due to take place on the first succeeding de-
pression and rising of the column actuators;
then, and partly at the same time, the cross
bar 22 is moved down, to depress the col-
umn actuators 23 one step; then the cancel-
ing stops 52 are moved forward into posi-
tion to arrest the carrying pinions 50, and
their connected numeral wheels; then, the
cross bar rises one step and the column ac-
tuators cause the numeral wheels to advance

“one step (excepting any wheel higher than

units which may already stand at 8, and ex-
cepting the units wheel if it already stands
at 9); the canceling actuator is now at the
end of its backward rock; then on the for-
ward rock of the canceling actuator, the
croee bar 22 is again depressed, putting the
column aetuators down one step and ready
to rise and advance the numeral wheels one
step, and also relieving the locking detents
#5 from the pressure of the studs 97 so as
i allow said detents to be pressed by their

« npriogs out of the lantern wheels 37 and the

1,072,034

accumulator mechanisms to be set free for
forward canceling rotation ; then, and partly
at the same time as the last mentioned move-
ment, the canceling segment lever begins to
descend, turning the pick-up or canceling
shaft 17 backward and causing it to pick up
and turn forward to the 8 position (the 9

70

position in case of the units wheel) any -

numeral wheel not already in such position;
then, the release bar 69 begins to move for-
ward, allowing the latches 45 to engage the
studs 47 on the column actuators; and the
cross bar rises away from the column actu-
ators to allow them to spring up as soon as
the stops 52 have been withdrawn; then the
toggle mechanism 62, 65 which holds the
canceling stops 52 in stopping position is
tripped (the canceling actuator is now sub-
stantially at the end of its forward .rock)
and said stops are instantly withdrawn;
then, instantly thereafter, the carry of one
step is flashed across the orders of wheels

75

80

85

from the units to the highest order, all nu- -

meral wheels are at zero, and the cancella-
tion is completed; then a slight forward
movement of the canceling actuator com-
pletes the forward movement of the release
bar 69. It is evident from the foregoing
that no appreciable duration of time is re-
quired for the release of the numeral wheels,
by the withdrawal of the canceling stops,
and that consequently they may remain in
engagement so much longer, and until very
nearly the end of the canceling operation,
giving a dwell which promotes the accuracy
of that operation.

A means for preventing any possible re-
bound of the canceling actuator, and any
consequent forward turning of one or more
of the numeral wheels, comprises a positive

stop for said actuator. In the construction

illustrated it is shown as consisting of a
stop, tooth or hook 83 adapted to be moved
momentarily into the path of a correspond-
ing stop 84 on some part which is moved
by or with the rock shaft 12. Tn this in-
stance the stop 84 is formed with the slotted
cam 138, and is arranged to be a little higher
than the stop 83 at the instant when the
canceling actuator is arrested at the end of
its'forward movement, The stop is carried
by an arm 85 pivoted at 86 to the frame of
the machine, and is normally snd when it
is out of operation drawn back by a spring
87 against a fixed stop 88. Connected with
the arm 85 is an arm 89 which extends across
the upper part of the path of a pin 90 fixed
on some part which turns with the-cancelin

actuator, in this instance on the shid slotteg
cam 13. The pin 90 is so positioned that it
will, just before the end of the forward
movement of the canceling actuator and slot-
ted cam, raise the arm 89 and throw the
stop 83 forward under the corresponding
stop 84 on the slotted cam.. Any rebound of
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the eanceling actuator at this instant is posi-
tively prevented by the interlocking of -the
said two stops. When the canceling actuator
comes to rest in its ferward and normal
position (seen in Fig. 1) the spring 89 with-
draws the stop 83 out of the path of the stop

84. The rearward rock of the canceling ae--

© tnator 11, 12 is-arrested by a stop arm 93 on
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15
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- "connections’ whereby the cancellation con-.
#rolling means -withdraws the canceling
stops: of ‘the -accumulatdk mechanisms and
defers such withdrawsal Wintil qfher’ action”
of the ecanceling handle has been so far com-
pleted that the numeral wheels can be con-
‘trolled by normel stopping action of the

&0

©

the slotted cam, which encounters a fixed
stop-93 on the frame. The forward rock of
the said actuator is arrested by a part 94
on the glotted cam, which encounters the
under side of the said stop 93. When the
canceling actuator rocks forward normally
and without violence the arm 89 need not
be lifted enough to throw the stop 83 under
the stop 84. . C

The above described means for preventing
pessible rebound is not essential to a suc-
oessfully operative machine, and is not
claimed herein, being a sole invention of the
applicant, Dorr E. Felt, and is reserved to
be claimed in a separate application.

In the jamming or locking of parts, here-
inbefore referred to as occurring from im-
proper manipulation of the keys, a consider-
able number of parts may be involved. Thus
where a column actuator has been depressed
and cannot rise, its springs 24 are pressing
it upward and the column actuator is acting
successively on and through a chain of mech-
anism eomprising the pinion. 34, ratchet 36,

ratchet pawl, lantern wheel 87, carrying pin-

ion 50, carrying gear 99, pin 103, arm 102,

cam 43, the dolly roll and carrying lever, the
‘carrying pawl, and the pins of the lantern

wheel of the next higher order; and thence,
through the next higher order or orders of
carrying’ mechanism, to the latch 45 whose
under-cut tooth 48 is cgught on.the projec-
tion 49. In this transmission of power from

“the springs 24 there is increase of leverage,

and the cams act as wedges under their dolly
rolls, making the parts difficult to release.

“What is claimed is: o

1, In a calculating machine, in combina-
tion: multiple-order accumulator mecha-
nisms and locking devices therefor; a series
of column actuators; automatic carrying
mechanisms; a canceling device adapted to
advance a plurality of the orders from .di-
verse positions. to a predetermined -limit;

cancellation contrclling - means {o .operate |

the said canceling device and effect a column-
actuator adding movement and a-carrying-
mechanism adding movement; canceling
stops for stopping the said accumulator
mechanisms at the predetermined limit; and

7

ascumulator mechanism locking . devices;
substantially as specified.

2. In a calculating machine, in combina-

tion: . multiple-order accumulator mécha-.

nisms and lecking devices therefor; a series
of column actuators; automatic” carrying
mechanisms; a canceling device adapted to

advance a plurality of the orders from di--

verse pesitions to a predetermined limit;
cancellation controlling means to operate the
said eanceling device and effect a column-
actuator adding movement and a carrying-
mechanism = adding movement; canceling
stops: for stopping the said accumulator
mechanisms at the predetermined.limit; and
connections whereby the cancellation con-
trolling - means withdraws  the canceling
stops of the accumulator mechanisims, and
operates to cause a dwell between the final
positicning of the accumulator mechanisms
at said predetermined limit and the with-
drawal of the said stops, substantially as

.specified. -~ - _ _ _
3. In a calculating machine, in combina-

ticn: multiple-order accumulator mecha-
nisms and locking devices therefor; a series

70

75

80

po

of cclumn actuators; automatie’ carrying -

mechanisms; a canceling device adapted to
advance a plurality of -the orders from di-
verse positions to a predetermined limit;
cancellation controlling means to operate the

-said canceling device and effect a column-

actuator adding movement and a carrying-
mechanism adding movement; canceling
stops for stopping the said accumulator
mechanisms at the predetermined limit; and
connections whereby the' cancellation” €on-

trolling means withdraws the canceling.

stops of the accumulator mechanisms and
operates to defer such withdrawal until
after the stopping of all forward momentum
imparted to any numeral wheel of the accu-
mulator mechanisms by the preceding pavt

of the canceling actuation; substantially ay

specified.

tion: multiple-order accumulator mecha-

pisms and locking devices therefor; a series.
‘of column actuators; automatic carrying
mechanisms comprising motor springs; a

canceling device adapted to advance a plu-

rality of the crders from diverse positions
to a predetermined limit; cancellation con-

trolling means to operate the-said canceling
device and effect a column-azctaator adding
movement and a carrying-mechanism adding

"movement ; canceling stops for stopping the
said accumulator mechanisms at the prede-
‘termined limit; and ecnnections whereby the
.cancellation controll'ng means withdraws |

the canceling stops of the accumulator mech-

anisms and, defers. such withdrawal until
-other action of the eanceling handle has been

so far completed that the numeral wheels
can be controlled by nermal stopping action
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L 110
4. In a caloulating machine, in comnbina-.
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of the accumulator mechanism locking de-
vices; substantially as specified.
5. In a calculating machine, in combina-
tion: multiple-order accumulator mecha-
$ nisms and locking devices therefor; a series
~of column actuators; automatic carrying
- mechanisms comprising motor springs; a
canceling device adapted to advance g lu-
rality of the arders from diverse positions
to-a predetermined limit; cancellation con.
trolling means to operate the said canceling
device and effect a column-actuator adding
‘movement and a carrying-mechanism add.
_ing movement; canceling stops for stopping
the said accumulator mechanisms at the pre-
determined ‘limit; and connections whereby
the . cancellation »,c%nt_rolling means with-
~‘draws the canceling stops of the accumulator
mechanisms and operates to cause a. dwell
 between the final positioning of the accumu-
lator, mechanisms at said predetermined
limt and the withdrawal of the said can-
celing stops; substantially as set forth.
6. In a calculating machine, in combina-
tion: multiple-order accumulator mecha-
"nisms and locking devices therefor; a series
. of column actuators; automatic carrying
mechanisms comprising motor springs; a
canceling device adapted to advance a plu-
rality of the orders from diverse positions
to a predetermined limit; cancellation con-
trolling means to operate the said canceling
device and effect a column-actuator adding
movement and & carrying-mechanism add-
‘88 1ng movement; canceling stops for stopping
the said accumulator mechanisms at the pre-
-determined limit; and connections whereby
the cancellation controlling means with-
draws the canceling stops of the accumulator
mechanisms and operates to defer such
withdrawal until after the stopping of all

Ty

forward momentum imparted to any nu-

meral wheel of the accumulator mechanismg
~ by the preceding part of the canceling actu-
ation; substantially as specified. S
7.In a calculating machire, in combina-
tion: -multiple-order aceumulator mecha-
nisms and locking devices therefor; a series
of column actuators; automatic carrying
mechanisms adapted to permit said accumu-
Jator mechanisms to receive prime actuations
in a Elu’rality of orders simultaneousty; g
canceling device adapted to advance a plu-

rality of the orders from diverse positions

88 to a predetermined limit; cancellation con-.

- trolling means to operate the said canceling
device and effect a column-actuator adding
‘movement and a carryving-mechanism add-
. ing movement; canceling stops for stop-
80 ping the said -accumulator mechanisms at
the predetermined limit; and connections
whereby the cancellation controllin .means
withdraws the canceling stops of tﬁe accu-
- mulator mechanisms and defers such with-
@¥ drawal until other action of the canceling

1,072,084

handle has been so far completed that the

numeral wheels can be controlled by normal

stopping action of the accumulator mech-
anism  locking devices; substantially as
specified. :

8. In a calculating achine, in combina-
tion: multiple-order accumulator mecha-
nisms and locking devices therefor; a series
of column actuators; automatic carrying
mechanisms adapted to permit said acoumu.
lator mechanisms to receive prime actuations
in a plurality of orders: simultaneousiy; a
<anceling device adapted to advance a plu-

‘rality of the orders from diverse positions to

a predetermined limit; cancellation control-
ling means to operate the said canceling de-
vice and effect. a column-actuator adding
movement and a carrying-mechanism adding
Inovement; canceling stops for stopping the
said accumulator mechanisms at the prede-
termined limit; and connections whereby
the cancellation controlling means with-
draws the canceling stops of the accumu-
lator mechanisms and -operates to cause a
dwell between the final positioning of the
accumnulatpr mechanisms at said. predeter-
mined limit and the withdrawal of said can-
celing stops ; substantially as specified.

9. In a calculating machine, in combing-
tion: multiple-order - accumulator mecha-
nisms and locking devices therefor; a series
of column actuators; automatic carrying
mechanisms adapted to permit said accumu.
lator mechanisms to receive prime actuations
in a plurality of orders simultaneously; a
canceling device adapted to advance a plu-
rality of the orders from diverse sitions to
& predetermined limit; cancellation contro]-
ling means to operate the said canceling de-
vice and effect a column-actuator adding
movement and a carrying - mechanism add.
ing moyement; canceling stops for stopping
the said accumulator mechanisms at the pre-
determined limit; and cennections whereby
the cancellation controlling means with-
draws the canceling stops of the accumu-
lator mechanisms and operates ' to defer
withdrawal until after the stopping of all
forward ‘momentum imparted to any nu-
meral wheel of the accumulator mechanisms
by the preceding part of the canceling actua-
tion; substantially as specified: .

10. In a calculating machige. i»_combina-
tion: multiple-order aceursulagor mecha-
nisms and locking devices therefor;.a series
of column actuators;
mechanisms; a canceling device adapted - to
advanoe a plurality of - the orders ‘from
diverse positions to a predetermined limit;
cancellagg?‘:controlli means to operate
the said canceling device and effect 8 cok
umn-actuator adding movement and a car-
rying-mechanism i
celing stops for stop
lator mechanisms at

ing the said accumu-

ding movement; can- .
predetermined limit
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arranged to be in stepping position before
the said canceling device acts ta advance the
said orders; and connections whereby the
cancellation controlling means withdraws
the canceling stops of the gccumulator mech-
anisms and defers such withdrawal until
other action of the canceling handle has been
so far completed that the numeral wheels

.can be controlled by normal stopping action

of the accumulator mechanism locking de-
vice; substantially as specified.

11. In a calculating machine, in ¢combina-
tion: multiple-order accumulator mecha-
nisms and lacking devices therefar; a series
of calumn actuators; automatic’ carrying
mechanisms; a canceling device adapted to
advance ‘a plurality of the orders from di-
verse positions ta a predetermined limit;
cancellation controlling means tn operate
the said cancelin

rying-mechanism adding movement; can-
celing stops far stopping the said accumu-
lator mechanisms at the predetermined. limit
arranged to be in stopping position before
the s3id canceling

said orders; ang
cancellation controlling means withdraws

- the canceling stops of the accumnlator mech-

35

48

55

anisms and operates to cause a dwell between

the fipal positioning of the accumulator
mechapisms at said predetermined limit and
the withdrawal of the spid stops; substan-
tially as specified. . :

12, In a caculgting machine, in combina-
tion: multiple-order accummulator mecha-
nisms; a series of column-getuators; auto-
matic carrying mechgnisms; carry-detaining

Jatches; g device for relegsing. the said

latches; a canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit; cancella-
tion controlling means to pperate said can-
celing device; means for stopping the said
accamulator mechanisms at the . predeter-
mined limit; and independent connections
between the cancellation controlling means
and the said lafch-releasing device and sc-
cumulatar stopping means; substantially as
specified. . o

13. In a calculating machine, in cambina-
tion: multiple-order accumylator mecha-

“nisms; a series of column-actnators; anto-

matjc carrying mechgnisms; carry-deta,/iml}g

latches;  a¢ deviee for releasing the said

Iptches; a capceling device adapted to ad-
vance a plugality 61 the orders from diverse

. positions to a predetermined limit; cancella-
" tion controlling mesns to operate said can-

.60

45

celing device; means for stopping the said
accumulgtor mechanisms at the predeter-

‘mined limit;. and connectiens between the

co-cellation controllizng mesns and said
i-.toli-re casing device and accumulator stop-

plag means, whereby the said stopping |

r device and effect a col--
umn-actuator adding mavement and a car-

device acts ta advance the
connections whereby the .

‘means and the

a

means are engaged after the said latches
have been released and are released when
the automatic carrying mechanisms are
ready tp perform their functions of bringin
all of the accumulator mechanisms to inpitial
position; substantially as specified. ]

14. In a calculating machine, in combina-

tion: multiple-order accumulator mecha- -
‘nisms; a series of column actuators; auto-

matic carrying mechapisms; carry-detaining
latehes; a device for releasing the said
latches; a canceling device adapted to ad-
vance a plurality of the orders fram diverse
positions to a predetermined limit; cancella-
tion controlling means to operate said can--
celing device; megns for stopping the said
accumulator mechanisms at the predeter-
mined limit; and connections between the
cancellation gontrolling means and the said

latch releasing device and accumulator stop-

ping means, whereby the said stopping
means are engaged after the latches have
been released and are released substantially
at the end of the final movement of the said
cancellation controlling means; substan-
tially as specified, '

15. In a calculating machine, in combina-
tion: mulliple - order accumulator mecha-

_njsms, a series of colump-actuators; auto-

matic carrying mechanisms; carry-detain-
ing latches; a device for releasing the said

verse positions to a predetermined limit;
cancellatiop comtrolling means to operate
said cangeling device; means for stopping
the said accumulator mechanisms at the
predetermined limit; and copnections be-

tween the. cancellation coptrolling means

and the said latch-releasing device and ac-
cumulater stopping megns, whereby. the
said stopping means are ﬁn%?ged after the.
said 1ate€-re easing device has performed-
its functions;- substantially as specified.

16. In a calculating machine, in combina-
tion; multiple- erder accumulator mecha-
nisms; a series of column actuatgrs; aute-
matjc carrying mechgpisms; carry-detain-
ing latches; a device for releasing the said

| latches; a canceling device gdapted to ad-

70
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latches; a canceling device adapted to ad- -
-yance ,a.pluralify of the orders from di-

100

305

110

115

vance g plurality of the orders from diverse

ositiops to 3 predetermined limit; cancel-
gtion controlling mesns tp. operafe said

canceling device; mesns for stopping the:

said accymulator mechgnisms gt the prede-

termined limit; and jndepepdent copnec--

tions between the. cancellation controlling.
said latch-releasing device
apd accnmulator stopping means, whereby
the carry-deétaining latches are released be-

120

3125
fore the said stopping means of the gccu- +

mulator mechanisms becomes operative; '

subgtgntially as specified. . . .
17. In a csleulating machine, in combing-

tion: multiple - order gccumulster. mechs-

180
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nisms; a series of column actuators; an in-
dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined Iimit; can-
cellation controlling means to operate said
canceling device; means for stopping the
said accumulator mechanisms at the prede-
termined limit; and a motor device, which
is set free by the operation of the said can-
cellation controlling means and which op-
erates with a force independent of that
exerted orn said controlling means, for re-
moving the said stopping means to release
the accumulator mechanisms; substantially
as specified. _

18. In a calculating machine, in combina-
tion: multiple- order accumulator mecha-

© 1isms; a series of column-actuators; an in-

20

25

30

_ tion ;.

35

40

45

dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit; can-
cellation controlling means to operate said
canceling device and effect a column.-ac.
tuator adding movement; means for stop-
ping the accumulator mechanisms - at the
predetermined limit; and a device for ab.
ruptly removing the said stopping means

-when the said cancellation controlling

means has been-operated
substantially as specified.

19. In a calculating machine, in combina-
multiple - order accumulator mecha-
nisms; a series of column-actuators; an in-
dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit; can-
cellation controlling means to operate said
canceling device and effect a column-ac-
tuator adding movement; means for stop-
ping the said accumulator mechanisms - at
the predetermined limit; and a motor device

to a certain point;

. for abruptly removing the said stopping

means at substantially the end of the op-

eration of the said cancellation controlling

means; substantially as specified. :
20. In a calculating machine, in combina-
ti.on:_ multiple - order accumulator mecha-

. IISmE8; & series of column actuators; an in-

_dépendent canceling device adapted to ad-

85

60’

‘further movement of the said

vance # plurality of the orders from diverse
positions to a predetermined limit; can-
cellation controlling means to operate said
canceling device and effect a column-ac-
tuator adding movement; means for stop-
ping the said accumulator mechanisms at
the predetermined limit; a motor-controlled
lock for holding the stopping means in op-
erative position during a further movement
of the cancellation controlling means, and
means for tripping the said lock by = still
i : controlling
means; substantizlly as. specified.

o1 Tn a calculating machine, in combina-

“tion: multiple - order accumulator mechs.

85

nisms; a series of column actuators; an in-

-ators; means for stop

1,072,934

dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit ; cancella-
tion controlling means to operate said can-
celing device and effect g column-actuator
adding movement; means for stopping the
said accumulator mechanisms at the prede-
termined limit; a toggle lock for holding the
stopping means in operative position, and
means for tripping the said toggle operated
by the said cancellation controlling means;
substantially as specified.

“22. In a calculating machine, in combina-
tion: multiple-order accumulator mecha-
nisms; a series of column actuators; an in-
dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit; cancel-
lation controlling means to operate said can-
celing device and effect g column-actuator
adding movement; means for stepping the
said accumulator mechanisms at the prede-
termined limit; a spring controlled lock for
helding the stopping means in operative po-
sition, and means for tripping the said lock
operated’ by said cancellation controlling

~means: substantially as specified.

23. In a calculafing machine, in combi-
nation: multiple-order accumulator mecha-
nism; a series of column actuators; an inde-
pendent canceling device adapted to advance
a plurality of the orders from diverse po-
sitions to a predetermined limit; cancella-
tion controlling means to operate said can-
celing device and effect g succeeding adding
movement in the series of column actuators;
means for stopping the said accumulator
mechanisms at the predetermined limit;
and a motor device, which is set free by the

operation of the said cancellation control-

ling means and which operates with a force
independent of that exerted on said control-
ling means, for removing the said stopping
means to release the accumulator mecha.

‘nisms; substantially as specified.

In a calculating ‘machine, in combi-
nation: multiple-order accumulator mecha-
nisms; a series of column-actuators; an in-
dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
Positions to a _predetermined limit; cancel-
lation controlling means to operate said
canceling device and effect g succeeding add-
ing movement in the series of column acti-

mechanisms at the pre
& motor device for instantly removing the
said stopping means when the said cancella-
tion controlling means has been operated
to a certain point; substantially as specified,

25. In a calculating machine, in combi-
nation: multiple-order accumulator mecha-
nisms; a series of column-actuators; an in-
dependent cancelin
vance a plurality of the orders from diverse

ing the accumulator
etermined limit; and ]

device adapted to ad-
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positions.to a predetermined limit; cancel-

“lation controlling means to operate said can-

15
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25
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celing device and effect a succeeding adding
movement in the series of column actuators;
means for stopping the said accumulator
mechanisms at the predetermined limit; and
a motor device for instantly removing the
said stopping means at substantially the
end of the operation of the said cancella-
tion controlling means; substantially as
specified. _ - o
796, In a calculating machine, in combi-
nation: multiple-order accumulator mecha-
nisms; a series of column actuators; an in-
dependent canceling device adapted to ad-
vance a plurality of the orders from diverse
positions to a predetermined limit; cancel-
lation controlling means to operate said
canceling device and effect a succeeding add-
ing movement in the series of column actu-
ators; means for stopping the said accumu-
lator mechanisms at the predetermined
limit; a motor controlled lock for holding
the stopping means in operative position
during a further movement of the cancella-
tion controlling means, and means for trip-

ix

ping the said lock by a still further move-
ment of the said controlling means; substan-
tially as specified. o

27. In a calculating machine, in combi-
nation: multiple-order accumulator mecha-
nisms; a series of column-actuators; an in-

dependent canceling device adapted to ad-

30

vance a plurality of the orders from diverse

positions to a predetermined limit; cancel-
Iation controlling means to operate said can-
celing device and effect a succeeding adding
movement in the series of column actuators;
means for stopping the said accumulator
mechanisins at the predetermined limit; a
toggle lock for holding the stopping means
in operative position, and means for trip-
ping the said toggle. operated by the said
cancellation controlling means;
tially as specified.
Signed by us on the 27 day of March 1913,
in the presence of two subscribing witnesses.
DORR E. FELT.
JOSEPH A. V. TURCK.
‘Witnesses:
H. N. Low,
Parae E. Kuxnrz.

Coples ‘of this patent _ma:y'; be obtained for ﬂire cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”

case in the Patent Office.

[sEAL.]

1t is hereby certified that in Letters Patent No. i,'07 2,934, granted September 9,
1913, upon the application of Dorr E. Felt and Joseph A. V. Turck, of Chicago,
Hlinois, for an imp1'ove;?1ent in ¢ Calculating-Machines,” errors appear in the printed
specification requiring correction as follows: VPdg(? 4, line 18, after the word “ point”
insert the reference-numeral 64; same page and line, the after word ‘‘points”
ipsert the reference-numerals and words 63 and 66 and the arm 65 engages the rear l
side of the Zink 62, or other sziz'tab[e abutment, wbereupon the parts form a toggle;
same page, line 1‘9, after the word “and” insert the words and reference-humeral
the rear arm of the lever 68 having been; and that the said Letters Patént should be
read with these corrections therein that the same ‘may conform to the‘récord of .the

Signed and sealed this 9th day of December, A. D., 1918.

J. T. NEWTON,

- Acting Commissioner of Patents.

substan-
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