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4 Claims.
The invention has relation to calculating ma-

. chines, and particularly to the keyboard mecha-
nism thereof.
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Full stroke mechanism for the digital keys of
key drive adding machines is well known wherein
a partially depressed digital key is held in half
way position.

It is also known to provide means for latching
the digital keys of key-set calculating machines
in fully depressed position. It frequently hap-
pens however, that an operator may fail to de-
press a key sufficiently for it to be latched, and"
since the machine may be operated while the key
is so held, a miscalculation may result.

It has a2lso been proposed, according to U. 8.
Patent No. 1,877,802, issued to the present inven-
tor on September 20, 1932, to provide a special
switch in the motor circuit, which switch remains
broken s¢ long as any digital key is in partially
depressed position. Here, however, there is no
latch for holding sald key partially depressed,
and therefore the partially depressed key will on
release thereof return to normal position, thereby
closing the switch and allowing an mcorrect op-
eration. ’

It is the object of the present inventlon to
provide means for rendering the cycle operating
mechanism inoperative until complete depres-
sion of any partially depressed digital key.

Another object is to provide means whereby &
key held partially or fully depressed will act to
lock a total taking key against depression.

The invention consists in the novel construc-
tion and combinations of parts as hereinafter
set forth in the claims.

In the accompanying drawings,

Figure 1 is a right side elevation of certain
parts of the machine, broken away ih part, and
showing the cycle operating switch and clutch
means.

Figure 2 is a composite longitudinal section of
the keyboard and parts operating in connection
therewith, broken away in part.

Figure 3 is a rear elevation of the keyhoard and
parts operating in connection therewith, broken
away in part.

Figure 4 is a detail bottom plan view of the
keyboard locking slides, broken away in part.

Pigure 5-is a section on the line §—5, Figure 2
parts being broken away. .

Figure 6 is a detail side view of a portion of *
the motor switch operating means, parts being
broken away.

Figure 7is a detail side view of further portions
thergof parts being broken away.

(CL 235—60)

Figure 8 is a detail side view of a digital key,
the slides engaging the key stem being shown in
section.

In these drawings, the invention is shown as
applied to a listing calculator of the Gardner

“type, disclosed in its essential features in the

patent to Loring P. Crosman, No. 1,932, 013 dated
October 24, 1933.

General operatitm

As described in said patent, the digital keys 215
for each denominational order' which are de-
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pressed to represent a value from one to nine, are -

latched in fully depressed position with the lower
ends of the key stems located in the path of
movement of the related teeth of the related
differentially movable member or stop bar 6185,

thereby allowing said stop bars to advance a dis-
tance corresponding to the value of said keys-

upon operation of the machine, The depression

“of a digital key wiil also cam a slide { forwardly

and remove a column latch 24 from the path of
movement of the related stop bar 618, these
latches preventing movement of a stop bar 6i5
and an actuator lever of any column in which no

" digital key is depressed.

. A cycle of operation takes place as follows:
Depression of general operation key fi4 trips
a latch 112 to release clutch control lever (06,
said lever being moved by its spring (i1 out of
engagement with the tail arm of clutch pawl
103, said pawl being pivoted or fulcrumed upon
a stud of crank arm 106 of a shaft 165’. Said
clutch pawl being thereby released will be rocked
by its spring 2 into engagement with one of the
circumferential notches of clutch disk 3, said
disk having suitable drive.connection with the
motor (00. This clutch disk 3 forms one member
of a clutch and said pawl 103 forms the other
member thereof, and said clutch being rendered
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operative as stated the shaft 185 and its crank -

arm 105 will be driven, following the closing of
the motor switch to be described as follows:

Pivotally mounted upon stud 5 of the machine
frame whereon clutch control lever 106 is ful-
crumed is an arm 6, provided at its free end with
an insulated roller 109 engaging one of the spring
contacts of motor switch {07, said arm 6 having
also at its free end a stud T located opposite to
and spaced from roller 109, said stud being en-
gaged by the clutch control lever 106, and as
sald lever is rocked as stated, said arm 6 will be
rocked therewith, the roller 188 acting to close
the contacts of switch 107, thereby initiating a
cycle of operation.




2

During the cycle, a cam surface {5 of crank
arm 106 will engage a roller 8 of clutch control

" lever 106 and restore sald lever to normal posi~
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tion and re-engage it with the latch (12, said

lever contacting the tail arm of clutch pawl 103,

and rocking said pawl out of engagement with
clutch disk 3, to render the clutch inoperative
and complete the cycle. '

The motor switch 187 is held closed during
this action and until the end of the cycle by
means described as follows:

Crank arm (085 imparts oscillatory movement
through link 108 to pivoted arm 316, the latter
having link connection 8 with pivoted arm 327 to
oscillate the latter in unison therewith. The
arm 327 normally has engagement with a spring
tensioned finger 10, pivoted on the aforesaid
frame stud 5, the free end of said finger engaging
said roller 109, of the arm 6.

During a cycle of operation, the arm 3217 is
carried away from said finger 10, allowing the
latter under the influence of its spring 11 to
follow the roller 109 in its aforesaid movement,
thereby holding the switch contacts closed during
the restoration of thé clutch control lever 106 and
until the end of the cycle, when the arm 327 will
re-engage sald finger 10 and restore it to normal
position against the tension of its spring, thereby
permitting the spring contacts of the sald switch
to open.

Means for disabling the cycle operating
mechanism

Means are provided for holding the digital keys
in partially depressed position and for holding
the aforesaid clutch inoperative and the afore-
said motor switch open, notwithstanding the de-
pression of the general operation key 14, sald
means being described as follows:

Por each denominational column of digital keys
218 is provided a longitudinal slide 12, similar to
the slide I, and normally urged by its spring i3
against the forward edges of the key stems be-
neath cam portions 21 of said stems to hold said
keys in normal raised position.

A transverse slide {5 is provided with a plurality
of teeth 15’, one tooth for each denominational
column, and the slide 12 of each said column is
provided at one end thereof with a lateral projec-
tion (4, normally located adjacent to but out of
the path of movement of slide I15. Slide {5 has a
rearward extension (6, provided with a notch
engaged by one arm of a bell lever {1, as seen in
Figure 3, said bell lever being fulecrumed at (8 to
& slationary framing bracket 18, and having link
connection 20 with a forward extension of the
clutch control lever 106.

During the depression of a digital key 215 of
any column, the related slide. 12 will be cammed
forwardly to bring said lateral projection 14 of the
slide into the path of movement of the related
tooth of said transverse slide 5, thereby holding
the clutch control lever 106 against operation to
disable the cycle operating mechanism. At the
end of a full stroke of the digital key, the slide
12 will be released from the cam portion 21 of
the key stem and moved rearwardly by its spring
13 until stopped by the stem of the key, coming
to rest above the shoulder 22 of said cam portion
and thereby holding the key in fully depressed
position, the lateral projection 14 of said slide 12

being at the same time moved out of the path of’

movement of the related tooth of slide 15, to
thereby enable the cycle operating mechanism.
A partial depression of a digital key 215 will
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likewlse cam the related slide 12 forwardly and

" the key being prematurely released said slide will

engage a notch 23 in said cam portion 21 of the
key stem, thereby holding the key in partially de-
pressed position, and as said movement of the
slide (2 will bring its projection 14 into the path
of the movement of the related tooth of slide 15,
it will be so held.

The general operation key (14 being now de-
pressed in an astempted initiation of an operating
cycle of the machine, and the clutch control lever
106 being consequently tripped, said lever will be
allowed to move only sufficiently to bring its up-
per lug 24 below the terminal lug of latch 112 to
hold the latter in unlatched position, and due to
the fact that the slide I2 has been previously
moved as stated to bring its projection i4 into
the path of movement of the related tooth of

"slide 18, said slight movement of the lever is

limited, thereby preventing engagement of the
clutch members 103 and 3 and also preventing the
closing of the contacts of the switch 107, until the
partially depressed digital key shall have been
fully depressed,

The notch 23 of the cam portion of the key stem
has an upper cam wall permitting further depres-
sion of sald key to release slide 12 from said cam
portion, whereupon slide 12 will be returned by
its spring and engage the key stem above the
shoulder 22 of said cam portion thereof to thereby
hold said key in fully depressed position, the
lateral projection 14 of the slide being at the
same time moved out of the path of movement of
the related tooth of the slide I5 to enable the

cycle operating mechanism, whereupon the clutch

control lever {06 will be rocked by its spring 111
to start the operating cycle of the machine and
said lever being so rocked the slide 15 will be
moved to bring its said teeth into the path of
movement of the lateral projections [4 of the
slides 12 to thereby hold all of the digital keys
of all columns against depression during said
operating cycle.

During. this cycle, cam portion 15 to crank
arm (08 will restore clutch control lever 106 as
previously described, to thereby restore slide 15
to normal position prior to operation of the well-
known keyboard clearing devices by arm 32T,

Means for locking the keyboard during total
operations

Depression of total key 218 imparts counter-
clockwise movement to bell lever 29, fulcrumed
at 206, and having one arm thereof engaging
cam edge 30 (Fig. 5) of a transverse slide 28, to
thereby move said slide endwise and bring the
teeth 27 of the slide into the paths of movement
of the projections 26 (Fiig. 4) of all of the slides f,
to thereby lock said slides | against forward
movement, thus locking the keyboard during total
operations. Bell lever 29 being actuated as above
stated, the other arm thereof actuates arm 29’
pivoted at 206 to thereby impart a partial move-
ment to clear-out bail 227 sufficient to release the
column latches 214 from the stop bars 615.

Total key lock upon partial depression of a
digital ke

Mesans are provided under control of the digital
keys and operable by a partially depressed digital
key to lock the totals key against depression, so
that a previously attempted registration must be
completed before a total can be taken, this means
being described as follows:

A digital key being partially depressed and pre-
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maturely released, said key will be held in par-
tially depressed position, and the general opera-
tion key 114 being then depressed in an attempted
initiation of an operating cycle of the machine,
the released clutch control lever 106 will be al-
lowed a very limited movement and the clutch
members 103 and 3 will be prevented from en-
gagement and the contacts of the motor switch
107 will be prevented from closing until the par-
tially depressed digital key shall have been com-
pletely depressed, as previously explained.

The partial depression of a digital key will cam

_the related slide | forwardly to bring the pro-

jection 26 of said slide into the path of movement
of the related tooth 27 of the transverse slide 28,
thereby locking the totals key against depres-
sion, so that said previously attempted registra-
tion must be completed before a total can be
taken.

I claim;:

1. In a key-set calculator including a plurality
of columns. of digital keys, register operating
means including an electric motor, a normally
open switch and differentially movable elements
under control of said digital keys, and means in-
cluding a manual key for accomplishing the clos-
ing of said switch; means displaceable to hold
said digital keys in fully or partially depressed
position, and means operable by the displaced
holding means to hold said switch open notwith-
standing the operation of said manual key when
said digital keys are partially depressed.

2. In a key-set calculator including a plurality
of columns of digital keys, register operating

means including an electric motor, a normally -

open switch, a switch control lever and differ-
entially movable elements under control of said
digital keys, and means including a manual key
for releasing said lever and accomplishing the
closing of said switch; slide devices displaceable
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to one position to hold said digital keys in fully
depressed position, and displaceable to a second
position to hold said digital keys in partially de-
pressed position, and a slide device operable by
any displaced holding slide to hold said switch
open notwithstanding the operation of said man-
ual key. . . ’

3. In a key-set calculator including & plurality
of columns of digital keys, register operating
means including an electric motor, a normally
open switch and differentially movable elements
under control of said digital keys, and means in-
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cluding a manual key and a normally restrained -

spring device releasable by said key to accom-

-plish the closing of said switch; means operable

to hold said digital keys in fully depressed posi-
tion, and displaceable from normal position to
hold said digital keys in partially depressed po-
sition, and means operable by the displaced hold-
ing means to hold said switch open notwithstand-
ing the release of said spring device and releas-
able to accomplish the closing of said switch upon
further depression of said digital keys. .

4. In a key-set .calculator including a plurality
of columns of digital keys, register operating
means including an electric motor, a normally
open switch, a normally inoperative clutch and
differentially movable elements under control of
said digital keys, and means including a manual
key for rendering said clutch operative and for
accomplishing the closing of said switch; means
operable to hold said digital keys in fully de-

pressed position, and displaceable from normatl .

position to hold said digital keys in partially de-

pressed position, and means operable by the dis- . 3:

placed operating means to hold said clutch in-
operative and said switch open notwithstanding
the operation of said manual key. :

EDWIN F. BRITTEN, J&.
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