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UNITED STATES PATENT OFFICE.

DORR E. FELT, OF CHICAGO, ILLINOIS.

CALCULATING-MACHINE.

1,066,096.

To all whom it may concern: :

Be it known that I, Dorr E. FeLT, a citi-
zen of the United States, residing in Chi-
cago, in the county of Cook and State of
Illinois, have invented a new and useful
Improvement in Calculating-Machines, of
which the following is a specification.

My invention relates to multiple-order
key-driven ¢alculating machines, and par-
ticularly t6 “such calculating machines as
the well known comptometers set forth in,
among others, my prior U. S. Patents, Nos.
762,520 and 762,521 of June 29, 1904,
767,107 of August 9, 1904, 960,528 of June
7, 1910, 992,950 of May 23, 1911, 996,009 of
June 20, 1911 and 1,028,344 of June 4, 1912.
And the invention has for an object the
providing of means whereby a partial and
uncompleted key-stroke will cause the lock-
ing of not only keys in other orders but
also other keys in the same order as the
one improperly *manipulated; and for a
further object, the providing of improved
means Tor locking the keys in other orders
when 2 key in one order receives only such
a partial key-stroke; and for a further ob-
ject, the providing of means for preventing
the complete return to normal of the key
that has so received only a partial key-
stroke; and for a further object, the pro-
viding of improved means for holding the
numeral wheels locked save when the keys
are so manipulated as to cause the proper
and intended adding movement of said
wheels; and for further objects, such other

improvements in construction and function
-as may be found to obtain in the devices

hereinafter set forth or claimed.

To make my invention more clearly un-
derstood there are shown in the accompany-
ing drawings constructions for carrying it
into practical effect, without limiting the
improvements, in their useful applications,
to the particular constructions which, for
the purpose of example, have been delineat-
ed in the drawings. .

In said drawings, Figure 1 is a longitudi-
nal vertical section of a portion of the ma-
chine, the remainder of the machine being
shown in Fig. 24 and the parts being shown
in their position of rest. Fig. 2 is a like
partial longitudinal vertical section show-
ing the parts after the. partial stroke of one
of ‘the keys.

} Specification of Letters i’atent.
Application filed July 12,1912. Serial No. 708,945.

.similar to Fig. 1, but omittin,

‘lock to which it is normally subject.

Fig. 3 shows the locking de- |
tent for the accumulator-wheel detached,;

Patented July1,1913,

the parts being in the position they have in
Fig. 2. Figs. 4, 5,6, 17, 8,9, 10, 11, 12 and
13 are sections on the lines 4—4, 5—5, 6—6,
7—7, 8—8, 9—9, 1010, 11—11, 1212
and 13—13 respectively of Fig. 1. Fig. 14
is a vertical section of one of the keys de-
tached. Fig. 15 is an elevation of the lever
90 and Fig. 16 is a like view of lever 91.
Figs. 17 and 18 are elevations of the stop

‘levers 35 and 36 respectively: Fig. 19 is

a like elevation of the auxiliary lever 37;
Fig. 20 is a partial elevation of one of the
column actuators. Fig. 21 is a longitudinal
vertical section of a portion of the machine,
some of the
parts shown in Fig. 1. Fig. 22 is a detail
perspective view of the bar for locking the
keys, and Fig. 23 is a detail of the stop lever.
Fig. 25 is a section like Fig. 1, but showing
on%y the parts beyond the division plate

‘that, covers many .of the working members

in Fig. 1, and also omitting the stop lever
devices that immediately codperate with
the coarse-spaced teeth on the rear side of
the segment end of the column-actuator.

60

65
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Fig.- 26 is a similar section, but showing --

said division plate and, in relation to it, the
bar shown in Fig. 22 and Fig. 1, and some
of the parts codperating with said bar.
. In the drawing, 20 represents the numeral
wheels, each of which is geared in the usual
manner to and is actuated- by an accumu-
lator-wheel 21 having a pawl and ratchet
connection at its side to a pinion 22, which
meshes with the teeth of the column actu-
ator 23 and is driven by such actuator when
it moves upward after being depressed by
the keys. The keys are illustrated at Figs.
12 and 14, and are each made in two parts
cne of which is movable with respect to the
other, the central button 24 being mounted
on a spring tube 30 and capable of being
depressed, Independently of both the stem

:26 and side wings 27, but its depression be-

ing necessary to relieve the key from the
This
lock upon the keys is caused by the bars 28,
see Figs. 12 and 22, placed alongside of each
denominational series of keys, and each hav-
ing nine” upstanding projections 29 with
turned over ends one for each key, so placed
that said turned over ends will engage the
bettom of the projection 70-on the stems 26
of the keys when the keys are depressed.
The bars 28 are supported by stationarily
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amoved to unlock the keys.

2

located pins 31, Fig. 1, supported by the di-
vision plates 32 between the denominations
and entered in slots 33. at each end of the
bars, thus rendering the bars easily slidable
in longitudinal directions, and springs 34 at-
tached to an upstanding arm of the bars,

the tension of which springs forces them

back to normal position after they have been
The lock upon
the keys by the bar 28 must of course be re-
lieved by sliding the bars sufficiently to carry

. the projections 29 beyond the keys before
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the keys can be operated, and this I accom-
plish by the means now to be described. By
the use of the keys described in combination
with the key locking bar 1 amn enabled to
prevent the interference by the operator’s
fingers with keys adjacent to the ones struck.

When a key 1s operated, the key depresses
not only the column actuator of the order to
which the key belongs, but with the actuator,
it also depresses the stop levers 35 and 36
and the auxiliary lever 37 of the same order,
the lever 35 acting when the even number
keys-are struck and the lever 36 acting when
the odd number .keys are struck. These
levers are shown at Figs. 17, 18 and 19 and
are arranged parallel to the actuator and
also pivoted at the rear of the machine.
When any. key is struck properly (that is,
on the button top 24 instead of merely a
glancing blow on a side’ wing 27); it first
encounters the lever 37, Wh_ic%l is provided
with a laterally projecting pin 38, and this
pin enters an open horizontal slot 39 in the
forward end of the horizontal arm.40 of an
elbow lever 41 pivoted at 42 upon the col-

umn actuator. This elbow lever has two

separated upright members 43 and 44 con-
nected by a flat member 45, the member 43
being in the same plane with the horizontal
member 40 and having a retracting spring

46 attached to its upper end, and the mem-.

ber 44 being made somewhat higher than
member 43 and being pivotally attached to

“the rear end of a longitudinal connection 47,

see Figs. 2 and 21, so that the elbow lever,
when 1t is rocked by lever 37, imparts a lon-
gitudinal movement to connection 47, and by
such movements causes the key lock bar 28
to slide out from its locking position. This
is due to the contact by the projection 48 on
the bar 28 with the laterally located pin 55
at the upturned forward end of the con-
nection 47. This unlocking of the keys
takes place of course early in the key stroke
so as not to interfere with. or prevent the
making of full and complete strokes.

All the parts of the machine which have a
longitudinal movement, derive that motion
in one direction at least from the longitudi-
nal connection 47, and hence the location of
pivot 49, the slot 39 in the arm 40, and the
pivot uniting the arm 44 to said connection
all become of importance in the machine.

1,066,006

The duty of locking the accumulator so as
to control the numeral wheel during the
down-stroke of a key is devolved upon de-
tent . 50 overhanging the accumulator and
piveted at 51 on a stationary pivot. The
point of the detent is adapted to enter be-
tween the pins 52 of the accumulator and
lock it at the instant any key in the same
order with it is struck, holding the wheel
lecked during that part of the up-and-down
key-stroke in which the proper adding-’
movement of the numeral-wheel is not oc-
curring.  The detent is controlled by means
of its mner end which is forked as shown
at 150 in Fig. 3 and connected with control-
ling mechanism to be described later on.
The detent is withdrawn from its locking
position only upon the conclusion of full
strokes by the keys and during the rising
movement of the column actuators following
such full strokes, and of course remains in
the locking position when the keys are only
partially operated. T '
" In the forked end 150 of ‘the detent 50, is
entered the pin 53, carried in the forward
end of a lever 54. This lever 54 swings on
a centrally located axis consisting of the be-
fore-mentioned pin 55, supported by swing-
ing hangers 56 secured to a stationary rod
or wire 57. Said lever 54 is also provided
with an upstanding arm 58 from which a
spring 59 extends to and‘is fastened to a
pin 60 located in the stop lever 68—69, Fig.

Fig. 3, terminates in a foot 61 which: is
adapted to contact with and be lifted by the”
column actuator 23 when the latter returns
to normal position after being operated by
a key, and above such foot, the lever is also

surface which in case of a partial key-stroke
drops into position for engagement with a

swinging hangers 64, Fig. 21, said hangers
and bar 63 being normally -impelled for-
wardly by springs 83, Fig. 3, and limited in
their backward and forward movements by
the recess 164 in the hangers 64 engaged by
rod 264. ' : .

T have already explained the sliding of
the key locking bar 28 from its locking posi-
tion at the beginning of the key-stroke, the
operation so far as such movement is con-
cerned, being the same whether the stroke

ginning of a key-stroke the auxiliary lever
37 is.at once depressed, and so causes a com-
plete movement, of the longitudinal connec-
tion 47, and said.connection 47 is retracted
by the spring 48, on any partial stroke of
the ‘key after its forward movement. The
axis 55 already mentioned is secured in the
forward end of connection 47 and shifts its
position with each movement of the latter,

~and consequently the lever 54 already de-
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93. Beyond the axis 55, the lever 54, see
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provided with a projection 161 having a

‘transverse square bar 63, supported 1n .
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is a full one or is only partial. At the be- :
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scribed moves forward and back with con-
nection 47, its forward end entering the

-forked end of the detent 50. At the con-

clusion of the downstrokes one of the key
stop levers 35 or 36 will have been depressed
with the column actuator and the auxiliary
lever 37, and said lever 35 is provided with
an upward projection 65 and lever 36 with
an upward projection 66 and these projec-
tions 65 and 66 are adapted to engage the
levers 90 and 91 pivoted at 92, said levers
carrying lateral projections 93 and 94 adapt-
ed to engage the lever 54 between the axis
55 and the forward end of the lever, on their

downward movement, and consequently one.

or the other of such projections depending
upon the key struck whether it is-an even
or an odd number will depress said lever
and rock it on its axis, and in so doing the
upstanding arm 67 on lever 54 will be car-
ried forward sufficiently to allow the swing-
ing stop 68, which is normally clear of the
arm 67 as shown, to drop behind the arm.
In assuming this position the detent 50 is
swung on its pivot in a direction which car-
ries its locking end entirely out of the ac-
cumulator wheel, leaving the latter entirely
free to be rotated by the column actuator
in rising to its normal position, and the de-
tent remains locked in this position until

“the stop 68 is forced up from behind arm 67,

by the rising of the column actuator which
engages and lifts an arm 69, which is in one
piece with the stop and projects forwardly
from the pivot. The detent 50 then resumes
its normal position relative to the accumu-
lator and the lever 54 also returns to normal
under power of the spring 59 as shown.

- The depression of lever 54 by the projec-

tions- 93 or 94 becomes fully complete simul-
taneously with the completion of the key
stroke, so that the release of the accumulator
cannot take place until that time. Where a
key is depressed only partially, as indicated
in Fig. 2, the locking bar 28 is first moved
from its locking position by the means
already described, but the key is detained
in a partially lowered position by reason of
the engagement of the projection 70 on the
key stem under the turned over end of the
corresponding projection 29 on the bar 28.
This detention of the key enables the oper-
ator usually to know at a glance which of
the keys is the offending one, and he then
proceeds to correct the error by completing
the stroke of that key, and when this has
been done and the key has returned to nor-
mal, it becomes locked with the rest of the

machine and it then becomes necessary be-.

fore proceeding with the adding or other
operation in process at the time the partial
stroke was given, to release the general lock
upon the machine which may be done by
operating the releasing key 81 as herein-
after stated. When any key is only par-

a8

tially operated, the connection 47 will be op-
erated because the key lock bar 28 is moved
from its locking position when the keys re-
ceive either partial or full strokes, and with
the connection 47 the lever 54 receives a lon-
gitudinal movement toward the front. The
lever 54 when the actuator is up, has its

“projection 161 in a position above the bar

63 and when the actuator is depressed, sup-
port is withdrawn from the foot 61 and the
projection 161 rests on the bar 63 until
pushed forwardly by the movement of con-
nection 47, whereupon the projection 161
thereof will fall to a position on a level with
the bar G3 due to the action of the spring
59 on the lever 54 about the pivot 55.
Levers 62 have front hooked ends which
normally are upheld by the cross bar 63, as
shown in.Figs. 1 and 21. Upon a partial
depression of any key neither projection 93
nor 94, of levers 90 and 91 respectively, con-
tacts lever 54 to depress the. forward end
thereof as previously described for a com-
plete depression, hence the column actuator
does not return to its normal position upon
release of the key but the auxiliary lever 37
rises slightly, whereupon the levers 44 and
43-are retracted by the spring 46, and at the
same time connection 47 moves rearwardly,
thereby taking lever 54 along with it. The
projection 161 of the lever 54 being now on
a level with square bar 63, upon being re-
tracted, will engage bar 63 and move the
same rearwardly. When bar 63 is moved in
this manner, the support for the hooked

hooked ends engage the forward side of the
square bar 63 and hold it retracted, see Fig.
2. The levers 62 support a shaft 74, and a
series of hook holders 75, one in each order,
are mounted on a shaft 76 and have lips 77
resting on shaft 74.  Said holders each sup-
port a hook 78 adapted to swing under the
upstanding hook 79 on the column actuator,
when left free to yield to'a spring 80, which
constantly tends to swing it into engage-
ment with each actuator hook. When the

levers 62 fall to the position of Fig. 2 the

shaft 74 falls so as to relieve the pressure
on the lips 77 on said shaft, and thus allow
the springs 80 of all the orders to swing the
hooks 78 into engagement with the actua-
tors. I thus lock all of the actuators in the
machine except that of any order contain-
ing the partially depressed key, and all the
keys of said order containing the partially
depressed key are at the same time rendered
incapable of operating by the engagement
of the g¥giections 70 on their stems with the
projectionis 29 on the bars 28. The actua-
tor of the order containing the offending
key will become locked in tﬁe same manner
as the actuators of the other orders immedi-
ately on the completion of the stroke by the
offending key, but the other orders are
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b

locked immediately that the aforesaid slight
rise of an auxiliary lever 37 occurs, just at
the initial part of the return movement of
the partially depressed key. As the actua-
tor now returns to its uppermost position,
the foot 61 of lever 54 will be lifted thereby
to a position where the projection 161 will
pass over the bar 63, but inasmuch as the
hooked ends of the levers 62 hold the bar
63 retracted, the latter cannot return to'its
forward normal position, until said hooked

.~ ends of levers-62 are lifted as described in
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the following statement.  When'it is desired
to release the keys from the lock upon their
actuators, the operator presses downward on

the key 81. This key bears upon the cross

bar 82 connecting the levers 62 upon the op-
posite sides of the inachine, and thereby lifts
the hooked ends of said levers to normal po-
sition, freeing the hooks 78 from the actua-
tors and causing a renewal of the pressure
by the lips 77 on shaft 74. The pins 84 in
the auxiliary levers act as stops to the back-
ward movement of the members 43 of the
elbow levers 41. :

I claim:— -

1. The combination in a multiple-order
key-driven calculating machine, of a column-
actuator, a denominational series of keys, a
bar arranged along the series and acting
normally to lock them, and means for mov:
ing said bar when one of the series is struck

to carry the bar out from locking position,
-embracing members mounted on and ten-

sioned to the column-actuator and connected
to the locking bar and actuated from the
struck key.

2. The combination in a multiple-order
key-driven calculating machine, of a column-
actuator, a denominational series of keys, a
bar arranged along the series and adapted
normally to engage each of them, and mem-
bers mounted on and tensioned to the col-
umn-actuator and receiving power from said
keys when struck, and acting to cause the
bar to move out from locking position.

3. The combination 'in a multiple-order
kev-driven calculating machine, of a column-
actuator, a denominational series of keys, a
bar arranged along the series and adapted
to normally lock them, and an elbow lever

" mounted on the column actuator and acting

55

€0

.65

when any key is struck to cause the release
of the keys from the lock of said bar.

4. The combination in.a multiple-order
key-driven calculating machine, of a column-
actuator, a denominational series of keys, a

sliding bar arranged along the series and’

adapted to normally lock them, and means
including an elbow lever mounted on the
column actuator and receiving power from
any key which may be struck and acting to
cause the bar to shide from its locking posi-
don. :

5. The combination in a multiple-order

1,066,006

key-driven calculating machine, of a denomi-
national series of keys, a sliding bar ar-
ranged along the series and having projec-
tions adapted to.normally lock the keys in-
dividually, and means including an elbow
lever receiving power from any of sald keys
when struck, and connections from the lever
to said bar adapted to cause the sliding of
the bar from its locking position. '

6. The combination in a multiple-order
key-driven calculating machine, of a column-
actuator, a denominational series of keys, a
sliding bar arranged along the series and
adapted to, normally lock them, an elbow
lever pivoted on the column actuator, an
auxiliary lever actuated by the keys, and it-
self actuating said elbow lever, and connec-
tions from the elbow lever to said sliding
bar acting to slide the bar from its locking
position.

7. The combination in a multiple-order
key-driven calculating machine, of acolumn-
actuator, a denominational series of keys, a
sliding bar arranged along the series and
adapted to normally lock them, an elbow
lever pivoted on the column actuator, the ac-
tuating connections between the elbow lever
and the locking bar, and means for actuat-
ing said elbow lever and causing it to im-
part a sliding movement to said bar. '

8. The combination in a multiple-order
key-driven calculating machine of a denomi-
national series of keys, a sliding bar ar-
ranged along the series and adapted to nor-
mally lock them, the auxiliary lever, and
connections between said lever and said lock-
ing bar, whereby the depression of said lever

under a key stroke causes a sliding move-

ment of the locking bar. :

9. The combination in a multiple-order
key-driven calculating machine, of a nu-
meral wheel, the keys driving the same, a de-
tent causing the locking of said wheet
throughout a partial key-stroke, mechanism
controlled by said keys and conuected to the
detent and acting only when any of the keys
makes a full adding stroke, to move the de-
tent positively and thereby release the nu-
meral wheel.

10. The combination in a multiple-order
key-driven calculating machine, of a nu-
meral wheel, its accumulator, the keys driv-
ing the same, a pivoted detent overhanging
the accumulator and acting to lock the lat-
ter throughout a partial key-stroke, and
mechanism joined to the free end of the de-
tent and acting on the completion of a full
down stroke by any of said keys to depress
said free end and thereby lift the detent out
of the accumulator. : ,

11. The combination in a multiple-order
key-driven calculating machine of a nu-
meral wheel, the keys, a detent pivoted be-
tween its ends, one end of the detent causing
the locking of said wheel throughout a par-
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tial .keyfstroke, and the other end being free
and -serving as a means of positioning the
locking end, and mechanism controlled by

.the keys and joined to said free end, and act-

ing when any of said keys makes a full
stroke to swing the detent and release the
wheel. :

12. The combination in a multiple-order
key-driven calculating machine of a nu-
meral wheel, the keys, a detent pivoted be-
tween its ends, one end of the detent causing
the locking of said wheel throughout a par-
tial key-stroke, and the other end being free
and serving as a ,means of positioning the
locking end, and mechanism controlled by
the keys and joined to said free end, and
acting when any of said keys makes a full
stroke to depress said free end of the detent
and cause the locking end to release its lock-
ing action. '

13. The combination in a multiple-order
key-driven calculating machine with the nu-
meral wheels and the keys, of means for

Jocking the numeral wheels, and means for

locking all the other keys when a partial
stroke of a key is made.

14. 'The combination in a multiple-order
key-driven calculating machine with the nu-
meral wheels and the keys, of means for pre-
venting improper manipulation of the keys,
means for locking the numeral wheels

throughout a partial key-stroke and releas-.
able only during full adding strokes of the
keys, and means for locking all the other

keys when a key is only partially operated.

. 15. The combination in a multiple-order
key-driven calculating machine with the nu-

meral wheels and - the keys, of ‘means for
locking the keys adapted to be released when
any key is properly struck, means for lock-

ing the numeral wheels thronghout a par-

tial key-stroke and adapted to be released
only when a key has been given a complete

stroke, and means locking all the other keys
‘when a key has received only a partial

stroke.

16, In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism ; the multiple series of keys driv-
ing said adding mechanism; and locking
mechanism adapted to lock other orders of
the keys when a key of one order receives
only a partial key-stroke, and also to lock
other keys of the same order; substantially
as specified. N ' ‘
- 17. In a multiple-order key-driven calcu-
lating machine, in combination : the adding-

mechanism ; the multiple series of keys driv-.

ing said adding-mechanism ; and mechanism
adapted to prevent the complete return to
normal of a key that receives only a partial
key-stroke; substantially as specified.

18. In a multiple-order key-driven calcu-
lating machine, in combination: the adding

mechanism ; the multiple series of keys driv-

- 8

ing said adding-mechanista ; locking mecha-
nism adapted to lock other orders of the
keys when a key of one order receives only
a partial key-stroke; and mechanism adapt-
ed to prevent the complete return to normal

of a key that receives only a é)artial key-
fied. :

stroke; substantially as speci

19. In a multiple-order key-driven calcu-
lating machine, in combination: the adding
mechanism ; the multiple series of keys driv-
ing said adding-mechanism; locking mecha-
nism adapted to lock other orders of the
keys when a key of one order receives only a
partial key-stroke, and also to leek other
keys of the same order; and mechanism
adapted to prevent the complete return to
normal of a key that receives only a partial
key-stroke; substantially as specified.

20. In a multiple—erd%r key-driven calcu-

' lating machine, in combination : the adding-

mechanism, including column actuators in
the several orders; the multiple series of
kevs driving said adding-mechanism; and
locking mechanism adapted to lock other
orders of the keys when a key of one order
receives only a partial key-stroke, said lock-
ing mechanism including in each order an
actuating-device whose actuation augments
the actuation of the column actuator in tha

order; substantially as specified. :
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21. In a multiple-order key-driven caleu-

lating machine, in combination: the adding-

the several orders; the multiple series of
keys driving s#id adding-mechanism; and
locking mechanism adapted to lock other
orders of the keys when a key of one order
receives only a partial key-stroke, said lock-
ing mechanism including in each order an
actuating-device whose actuation augments
the actuation of the column actuator in that
order, said actuating-device being a de-
pressible lever having a lifting tension mem-
ber mounted on the column-actuator; sub-
stantially as specified.. .

22. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism, including column-actuators in
the several orders; the multiple series of
keys driving said adding-mechanism; and
locking mechanism adapted to lock other
orders when a key of one order receives
only a partial key-stroke, said locking mech-
anism being provided with a trip-device
auxiliary to the column-actuator depressed
and having a guard-device to prevent the

trip-action during a proper adding move-

ment of said column-aetuator; sgbstantially
as specified. :

23. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism ; the multiple series of keys driv-
ing said adding-mechanism; and locking
mechanism adapted to lock other orders
when a key of one order receives only a

mechanism, including column actuators in -
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partial key-stroke, and also to lock other
kéys of the same order, the first-named
locking being effected through a trip-device
that may operate independently of the de-
vices effecting the locking of the other keys
of the same order; substantially as specified.

24. In a multiple-order key-driven ecalcu-

lating machine, in combination: the adding

mechanism, including carrying devices
adapted to permit said adding-mechanism
to receive prime actuations in a plurality of
orders simultaneously; the multiple series
of keys driving said adding-mechanism;
and locking mechanism adapted to lock
other orders of the keys when a key of one
order receives only a partial key-stroke, and
also to lock other keys of the same order,
substantially as specified.

25. In a multiple-order key-driven calcu-
lating machine, in combination; the adding-
mechanism, including . carrying devices
adapted to permit said adding-mechanism
to receive prime actuations in a plurality of
orders simultaneously; the multiple series
of keys driving said adding - mechanism;
and mechanism adapted to prevent the com-
plete return to normal of a key that receives
only a partial key-stroke; said preventive
mechanism being operable in a plurality of
orders simultaneously but its release in one
order effecting a locking of that order until
other misoperated orders are released; sub-
stantially as specified. _

26. In a multiple-order key-driven calcu-
lating machine, in combination : the adding-
mechanism, * including carrying devices
adapted to permit said adding-mechanism
to receive prime actuations in a plurality
of orders simultaneously: the multiple se-
ries of keys driving said adding-mecha-
nism; locking mechanism adapted to lock
other orders of the keys when a key of one
order receives only a partial key - stroke;
and mechanism adapted to prevent the com-
plete return to normal of a key that receives
only a partial key-stroke; the locking being
operable in each of a plurality of orders si-
multaneously and releasable upon complete
manipulation of a key in each order where
keys have been so simultaneously misoper-
ated ; substantially as specified. -

27. In a multiple-order key-driven calcu-
lating machine, in combination: the adding
mechanism,  including carrying devices
adapted to permit said adding-mechanism
to receive prime actuations in a plurality of
orders simultaneously; the multiple series
of keys driving said adding - mechanism;
locking mechanism adapted to lock other
orders of the keys when a key of one order
receives only a partial key-stroke, and also
to lock other keys of the same order; and
mechanism adapted to prevent the complete
return to normal of a key that receives only
a partial key-stroke; the locking being op-
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erable in each of a plurality of orders si-
multaneously and releasable upon complete
manipulation of a key in each order where
keys have been so simultaneously misoper-
ated, substantially as specified.

28. In a multiple-order key-driven calcu-
lIating machine, in combination: the adding-
mechanism, including carrying devices
adapted to permit said adding-mechanism
to receive prine actuations in a plurality of
orders simultaneously; the multiple series
of keys driving said adding - mechanism;
and locking mechanism adapted to lock
other -orders when a key of one order re-
ceives only a partial key-stroke, and also
to lock other keys of the same order, the
first-named locking being effected through
a trip-device that may operate independ-
ently of the devices effecting the locking of
the other keys of the same order; the lock-
ing being operable in each of a plurality of
orders simultaneously and releasable upon
complete manipulation of a key in each
order where keys have been so simultane-
ously misoperated: substantially as speci-
fied.

29. In a muitiple-order key-driven calcu-
lating machine. in combination: the addine-
mechanism, including numeral wheels,
prime-actuators therefor, and carrying de-
vices adapted to permit said adding-mech-
anism to receive prime actuations in a plu-
rality of orders simultanecously; the multi-
ple series of keys driving said adding-mech-
anism; locking mechanism causing the lock-
ing’ of the numeral wheels throughout a
partial kev-stroke; and mechanism con-
trolled by said keys and connected to said
numeral-wheel locking mechanism and act-
ing positively and only when any of the
kevs makes a proper adding stroke, to posi-
tively restore said lecking mechanism to
normal and thereby release the correspond-
ing numeral wheel; said numeral - wheel
locking mechanism being operable in a plu-
rality of orders simultaneously and permit-
ting simultaneous operation of numeral
wheels in other orders; substantially as
specified. ’

30. In a mnltiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism, including numeral wheels,
prime-actuators therefor, and carrving de-
vices adapted to permit said adding-mecha-
nism to receive prime actuations in a plural-
ity of orders simultaneously; the multiple
series of keys driving said adding-mecha-
nism; stop-mechanism normally engaging
said wheels but released during movement
of the prime-actuators; and locking mecha-
nism put in action to lock the numeral wheel
as soon as a key 1is struck but released at the
conclusion of a proper down-stroke of the
key; said numeral-wheel locking mechanism
being operable in a plurality of orders simul-
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taneously and permitting simultaneous oper-
ation of numeral wheels in other orders; sub-
stantially as specified.

31. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism including numeral wheels, col-
umn actuators therefor, and carrying devices
adapted to permit said adding-mechanism to
receive prime-actuations in a plurality of
orders simultaneously ; the multiple series of
keys driving said adding-mechanism; and
locking mechanism adapted to lock other or-
ders when a key-in one order receives only a
partial key-stroke, said locking mechanism
including the auxiliary levers movable rela-
tively to the column-actuators, and the lock-
ing action taking effect at the initial part of
the return movement of the so manipulated
key ; the locking being operable in each of a

plurality of orders simultaneously and re-

leasable upon complete manipulation of a

key in each order where keys have been so
simultaneously misoperated; substantially
as specified.

32. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism ; the multiple series of keys driv-
ing said adding-mechanism; and locking

mechanism adapted to lock other keys in the

same order when a key recejves only a par-
tial key-stroke, said locking means remain-
ing inactive until the partially depressed
key is permitted to rise toward normal; sub-
stantially as specified.

33. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism ; the multiple series of keys driv-
ing said adding-mechanism; locking mecha-
nism adapted to lock other keys in the same
order when a key receives only a partial
key-stroke, said locking means remaining in-
active until the partially depressed key is
permitted to rise toward normal; and mech-
anism adapted to prevent the complete re-
turn to normal of the key that has been so
misoperated ; substantially as specified.

34. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism ; the multiple series of keys driv-
ing said adding-mechanism; locking mecha-
nism adapted to lock other keys in the same
order when a key receives only a partial key-
stroke, said locking means remaining inac-
tive until the partially depressed key is per-
mitted to rise toward normal; locking mech-
anism for locking all the keys when the op-
eration of the partially depressed key is
complete ; and releasing means for releasing
said locking mechanism; substantially as
specified. )

35. In a key-driven calculating machine,
in combination: driven accumulator mecha-
nism; finger-keys whose manipulation pro-
vides the power for driving said accumula-
tor mechanism, said keys being individually

7

in two parts, one adapted to be struck and
moved before the other is; and resilient de-
vices adapted to cushion the initial move-
ment of the first-moved of said key-parts
and also to augment the driving action of
the later-moved of said key-parts; substan-
tially as specified. -

86. In a key-driven machine, in combina-

tion: driven mechanism; finger-keys whose

manipulation provides the power for driv-
ing said mechanism, said keys being indi-
vidually in two parts, one adapted to be
struck and moved before the other is; and
resilient devices adapted to cushion the
initial movement of the first-moved of said
key-parts and also to augment the driving
action of the later-moved of said key-parts;
substantially as specified.

37. In a multiple-order key-driven calcu-

lating machine, in combination : the adding-

mechanism,

including  carrying devices
adapted to

permit said adding-mechanism

to receive prime actuations in a plurality of

orders simultaneously ; the multiple series of
keys driving said adding-mechanism; lock-
ing mechanism adapted to lock other keys in
the same order when a key receives only a
partial key-stroke, said locking means re-
maining inactive -until the partially de-
pressed key is permitted to rise toward nor-
mal; the Tocking being operable in each of
a plurality of orders simultaneously and re-
leasable upon complete manipulation of a
key in each order where keys have been so
simultaneously misoperated; substantially
as specified.

38. In a multiple-order key-driven calcu-
lating machine, in combination: the adding
mechanism, including carrying devices
adapted to permit said adding-mechanism to
receive prime actuations in a plurality of
orders simultaneously ; the multiple series of
keys driving said adding-mechanism; lock-
ing mechanism adapted to lock other keys
in the same order when a key receives only
a partial key-stroke, said locking means re-
maining inactive until the partially de-
pressed key is permitted to rise toward nor-
mal; and mechanism adapted to prevent the
complete return to normal of the key that
has been so misoperated ; the locking being
operable in each of a plurality of orders
simultaneously and releasable upon complete
manipulation of a key in each order where
keys have been so simultaneously misoper-
ated; substantially as specified.

39. In a multiple-order key-driven calcu-
lating machine, in combination: the adding-
mechanism, including carrying devices
adapted to permit said adding-mechanism to
receive prime actuations in a plurality of
orders simultaneously; the multiple series
of keys driving said adding-mechanism;
locking mechanism adapted to lock other
keys in the same order when a key receives
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only a partial key-stroke, said locking means
remaining inactive until the partially de-
pressed key is permitted to rise toward nor-
mal; locking mechanism for locking :all the
keys when the operation of the partially de-
pressed key is complete; and releasing means
for releasing said locking mechanism; the
locking being operable in each of a plu-
rality of orders simultaneously and releas-

able upon complete manipulation of a key 10
in each order where keys have been so simul-
taneously misoperated; substantially as
specified.

DORR E. FELT.
‘Witnesses:

Parmie E. Kuntz,
WiLeur Kunrz.



