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SPECIFICATION.

No. 23,2567, A.D. 1930.

Improvements in or relating to

We, PerrErs Limirep, a British :Com-
pany, of Westland Works, Yeovil, .in the
County of Somerset, and Guy BazELEY
PrrrER, of Westland Works, aforesaid, .

5 subject of the King of Great Britain, do
hereby declare ‘the nature of this inwven-
tion to be as follows :(—

This invention relates to calculating or
adding machines of the multiple bank

10 type having a series of ordinal keys in
each bank in which depression of -one of
the keys is adapted to rotate a pinion
which rotates with a numeral wheel hav-
ing npon its periphery a series of ordinal
numbers, and relates more particularly to
transfer mechanism for use in connection
with such machines for the purpose of
transferring one number -of a lower order
to the next column of higher order.

90 The main object of the 'present inven-
tion is ‘to provide -an improved form -of
transfer mechanism in which there is sub-
stantially no -lost moton in the transfer
action, while -a further object isto pre-

o5 vide an improved form ‘of “transfer mech-
anism suitable for use in cennection with
partial keyboard ‘machines.

According to -the -invention a finger or
the like is provided and adapted to rotate

oQ the pinion in the next shigher -column -at
the appropriate time and is :preferably
arranged se s to rotate about 'the -axis of
the pinion and to lie outside the -periphery
of the pinion tedth until the moment at

‘85 of which transfer takes place. The finger
is preferably carried by a -spring -edn-
trolled pawl which may be mounted upon
a bell erank lever pivoted on*the same axis
as the pinion and rotated bv means of a

40 fransfer lever which is moved for example
by a cam rotated by the pinion -associdgted
with the column of lower order. The
cam mav be provided with a finger or the
like which s adavted -4t an appropriate

45 time to contaet with ‘the vawl-for the pur-
pose of maintainingthe finger on the pawl
outside the perivhery of ‘the vinion during
a predetermined portion of the rotation of
the cam. Bv means ‘of the :arrangement

Calculating or Adding Machines.

sccording o the dnvention the practical
difficulty which arises -due to .a certain
amount of over travel -of the transfer
mechanism is -avoided. The invention
may be applied to ecalculating -or adding
machines employing the -decimal notation
gystem -or .may be appliel to machines
employing -other -notations such as
Tinglish monetary system. TFurthermore,
the invention may also be applied to
machines having a complete range-of keys,
for examyle, from 1 to 9 or :a 'machine
having -only a partial range, for example,
1 to & 4n which case in-order for example
toradd the numeral 9 the keys 5 and 4 may
be successively ‘depressed. In connection
with -the latter type of machine the :cam
which causes-the operation:of the transfer
lever is:arranged only to actuate the lever
after the 4 reading has been passed.
Aecording to one specific embodiment- of
the invention :as mpplied to a machine
employing -a partial keyboard -system a
pinion s freely mounted upon -a spindle
and has, for example, ten teeth upon its
periphery. A spring -operated Tratchet
pawl may be provided for eo-operating
with -the teeth <of the pinion and 'is
arrameed 80 a8 to permit rotatiom, for
example, ‘in ‘a clockwise direction and ‘to
prevent “rotation in the wreverse direction.
Mounted for rotation with the pinion is
a wuroeral wheel which carries upon its
periphery the numerdls 0 to B, for
example, one -of whidh is at zamy -time
visible ‘through ra -window of -a -casing
endlosing the machine. A snail cam is
provided rand -adapted rto rotate swith the
pinionand-which may be attaclied thereto.
A transfer lever is mounted upon a rtrans-
verse gpindle -and hes » -lug or other pro-
jection mupon its ‘ewd ‘which -is :mdapted -to
eortact 'with "the surface:of *the snail -cam.
The transfer lever 1s mormdlly -urged ‘nto
contact “with the snrface of vthe -cam -by
wieans <of a -spring and the Jdever is-pro-
vided with an grm which -extends into the
next higher volumm. Phe arm  of ~the
transfer lever is connected by means of &
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pin and slot connection to a bell crank
lever which is pivoted upon the same axis
as the aforesaid pinion. A spring
operated pawl is pivoted to the bell crank
lever and has a finger or other projection
which at the appropriate time 1s adapted
to be brought into engagement with omne
of the teeth of the pinion of the next
higher column. As the pinion and cam
in one column rotate the cam lifts the
transfer lever which in ‘turn rotates the
bell crank lever and its associated pawl
about the spindle of the pinion until the
finger or other projection upon the pawl
engages the next tooth of the pinion in
the adjacent higher column. When the
transfer lever is released by the cam it
moves under the actlon of its spring to its
initial position and the bell crank lever
and transfer pawl move back and move the
pinion of the next higher column forward
one tooth. If, for example, the reading
in the lower column happens to be 9 it is
possible to move the numeral wheel to 4 by
depressing the 5 key. Therefore, the cam
is arranged so that it does not commence
to actuate the transfer lever until after
the 4 reading, otherwise, lifting of the
transfer lever might re-commence before
completion of the transfer. By suitably
shaping and foreshortening the snail cam
the actuation of the transfer lever does
not take place until the 4 reading has been
past. If, for example, the pinion of the
next higher column is key actuated the
transfer pawl yields without disturbing
the operation. In order to avoid the possi-
bility of any over travel which may occur
in the feeding movement of the finger or
other projection provided on the pawl for
example, when using the machines at high
speeds, the pawl is provided on its upper
edge with a substantially straight portion
which is adapted to extend over info the
column of next lower order and to co-act
with a projection or finger provided upon
the cam. The finger or other projection
upon the cam rotates therewith and at for
example readings 6, 7 and 8 it contacts
with the substantially straight surface on
the pawl and lifts the pawl and its asso-
ciated finger or projection outside the path
of the rotation of the pinion of higher
order. ~ At these three readings, therefore,
the projection or finger upon the pawl can-
not engage the pinion and falls into the

. teeth when the 9 reading is registered and

G9

when the finger or projection upon the cam
just passes clear of contact with the sub-
stantially straight portion of the pawl.
Thus, any possibility of the projection or

. finger on the pawl engaging the next

65

tooth of the pinion before the transfer

lever is in its correct position for {ransfer’

is avoided,

‘Where the invention is employed in con-
nection with a machine having a full
range of keys the aforesaid cam is
arranged so as to build up, that is to say,
to commence to lift the ftransfer lever
immediately after the nought reading has
been registered but instead of the cam

being rigidly attached to the pinion the

cam 1s arranged to follow the movement
of the pinion through the medium of a
spring drive, for example, a coil spring
may be located around the spindle carry-
ing the pinion. Omne end of the coil spring
may be attached to a stud on the pinion
while the other end of the spring may be
attached to a stud on the cam. Normally
the two studs are in contact but if the
cam is held back the pinion may still be
moved forward for nearly one revolution.
A spring catch is preferably provided
and adapted to lie in the path of a pro-
jection or finger provided upon the cam
in the region where the transfer lever is
permitied to move back for transfer pur-
poses. The spring catch may take the
form of a pivoted lever one end of which
is connected to a spring. When the cam
reaches the 0 position the transfer lever
is permitted to move about its pivot to
effect a transfer. The cam, however, is
held back by the spring catch so that the
transfer may be effective irrespective of
the fact that the pinion itself may move
forward to the 8 reading. At the moment,
however, when the transfer is reaching
completion a finger or the like provided
upon. the transfer lever is caused to strike
a projection upon the spring catch and to
throw the catch out of the path of the
projection upon the cam thereby releas-
ing the cam which moves into its normal
position with the two studs in contact. It
will be appreciated that the mechanisms
above described are associated with ‘each
bank of keys for the purpose of carrying
forward or transferring a unit digit to
the tens digit and so on.

The mechanism employed for actuating
the pinion may be like that described in
our co-pending Apvlication No. 23,256/30
(Serial No. 360,375 and zeroising or can-
celline mechanism may be provided like
that described in our co-pending Applica-
tion No. 23,258/30 (Serial No. 360,377)).

Dated this 1st day of August, 1930.

HASELTINE, LAKE & Co.,
28, Southampton Buildings, London,
England, and
19—25, West 44th Street, New York,
U.S.A,,

Agents for the Applicants,
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PROVISIONAL SPECIFICATION.
No. 27,805, A.D. 1930.

Improvements in or relating to Calculating or Adding Machines.

We, Perrers Limitep, a British Com-
pany, of Westland Works, Yeovil, in the
County of Somerset, and Guy BazreLEY
Prrrer, of Westland Works, aforesaid, a
subject of the King of Great Britain, do
hereby declare the nature of this inven-
tion to be as follows :—

This invention relates to calculating or
adding machines of the multiple bank
type having a series of ordinal keys in
each bank in which depression of one of
the keys rotates a pinion which rotates
with a numeral wheel having upon its
periphery a series of ordinal numbers, and
relates more particularly to transfer mech-
anism for use in comnection with such
machines for the purpose of transferring
one number of & lower order to the next
column of higher order.

The chief object of the present inven-
tion is to improve and simplify the trans-
fer mechanism described in our co-pend-
ing Application No. 23,257 of 1930.

The transfer mechanism described in the

. co-pending Application comprises a bell-

crank lever pivoted upon a spindle carry-
ing a pinion and its associated numeral
wheel. The bell-crank lever has & pin and
slot connection with a spring controlled
transfer lever pivoted upon anotherspindle
and actuated by a snail cam mounted on
the pinion spindle. As the cam rotates
it depresses the transfer lever through a
predetermined angle until the pinion and
cam pass through the 9 fo 0 position when
the peak of the cam passes from under the

transfer lever allowing it to move back

under the aetion of its spring and thereby
to carry the bell-crank lever in the next
higher column through an angle suffi-
cient to rotate the pinion of higher order
forward one tooth. TIn order to cause such
rotation a spring-pressed pawl is provided

“pivoted on a pin on the bell-crank lever

and carrying a finger which is adapted to
spring in and engage a tooth of the pinion
during anti-clockwise rotation of the bell-
crank lever and to rotate the pinion dur-
ing clockwise rotation of the lever.
According to the present invention the
bell-crank lever and spring pawl are
replaced by a single member. The mem-
ber preferably comprises a lever (herein-
after referred to as the * pinion lever )
mounted upon the spindle carrying the
cams and pinions referred to in the co-
pending application, The pinion lever is

mounted upon the pinion spindle by means
of a slot for the purpose of allowing the
pinion lever to reciprocate along a path
transverse to the axis of the spindle. A
spring is provided attached for example to
the upper end of the pinion lever or an
extension thereof and to a fixed point
which spring acts substantially in the
direction of the slot. The pinion lever is
provided with a finger fixed thereto or
formed integral therewith the finger being
the equivalent of the finger mounted upon
the spring pawl referred to in the co-
pending application and at the appropriate
time engages the pinion to carry it for-
ward one footh. The pinion lever is pro-
vided with a slot or pin at its lower end
which engages a pin or slot provided on
the extension of the transfer lever in the
manner referred to in the co-pending
application. Upon rotation of the cam
in a clockwise direction the transfer lever
which contacts therewith is displaced
about its pivot also in a clockwise diree-
tion and causes the pinion lever to move
in an anti-clockwise direction by virtue
of its pin and slot connection therewith
Upon rotation of the pinion in a clock-
wise direction upon depression of one of
the keys the finger upon the pinion lever
vields due to the slot connection. Dur-
ing the anti-clockwise rotation of the
pinion lever the finger contacts with the
edge of the pinion tooth and slips over into
contact with the next tooth this action
being permitted by means of the slot by
which the lever is mounted upon the
pinion spindle, the spring at the end of the
pinion lever causing the finger to pass
into the adjacent tooth, When the trans-
fer lever passes over the peak of the cam
the transfer lever moves in an anti-clock-
wise direction under the action of its
spring and causes the pinion lever to
rotate in a clockwise direction causing the
pinion to be moved forward ome tooth.
The finger upon the pinion lever is
arranged to engage that pinion tooth the
driving face of which lies substantially at
right angles to the direction of the slot
of the pinion lever at the beginning or

end of its movement so as to enable the-

pinion lever and the finger to yield when
the pinion is rotated clockwise and to yield
when pinion 1is stationary and the
pinion lever is moved anti-clockwise.
An inclined straight ledge is provided
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upon or formed integral with the pinion
lever and co-acts with a iprojection ‘or
finger provided upon the cam in the adja-
cent column of lower order, in order to
lift the finger or projection which causes
rotation of the pinion out of engagement
with the*teeth .of ‘thepittion of ‘the ¢olumn
of lower order at the readings 6, 7
and -8 +in -a -similar ‘manner and for the
purpose-described in-the aforesaid applica-
tion., ’ '

‘Withthe lever-and transfer finger made

= ia et e i —

in one piece is is possible to obtain a
‘tighter construction, a quicker action and
a more accurate transfer within finer
dimits than with the transfer mechanism
deseribed in the co-pending application.

Dated this 17th day of September, 1980.

HASELTINE, LAKE & Co.,
28, Southampton Buildings, London,
HEngland, and
19—25, West 44th Street, New York,
T.8.A.,
Agents for the Applicants.

‘COMPLETE SPECIFICATION.

Imiproventents in or 'relating 1o Calculating or Adding Machines.

‘We, Perrers Livirep, -a British Com-
pany, ‘of Westland Works, Yeovil, -in the
County -of Somerset, and Guy BazsrLEy
Perrer, of Westland Works, -aforesaid, a
subject of the King of Great Britain, do
hersby declare -the nature of this inven-
tion and in -what manuer the same isto be
performed, to be particularly deseribed
and ascertained in and by the following
statement :—

‘This -invention -relates to ealeulating or

. adding ihachines:of the multiple-bank type

having .g -series of -ordinal -keys in -each
bank in which -depression of -one of .the
keys is -adapted to .rotate a pinion which
rotates with a numeral wheel having uwpon

-« its periphery .a:series of ordinal numbers,

35

The invention -relates more particulsrly to
transfer 'mechanism for use in connedtion
with-such machines.

Transfer mechanism heretofore con-

. structedl has.sometimes :comprised a -¢am

40

rotated from .a bank or -column -of -one
order -which cam cosoperatés with-a trans-
fer Jever swhich -in 4turn actuates .a -pawl
having a transfer element.which éngages a

- tooth-of a.pinion assoeciated with a column

15
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of -higher -order to move it forward .ome
teoth. to sffectratransfer. The'cam moves
the transfer “lever in one - direction ‘and
perntits -the lever to -move in the reverse

- direction -during the transfer operation.

The transfer lewer  during .its “mevement
under -the action -of -the -cam carries the
pawl from one .posifion io-another posi-
tibn .and upon reverse movement .of the

~transfer lever -the pawl moves the pinion

55

forward -one -tooth. )

The ahief object-of*thepresentiinvention
is 1o provide san improved form -of trans-
fer mechanism in which over-travel of the

“parts -due to high speed “of ‘operation -or to

snrall inaccuracies -or tolerances.in -the
working -fits of the parts ‘or to both such
causes -may ot .promote-a partial or-com-
plete transfer operation -at -an ‘inappro-

S mean
i

priate time thereby giving rise to inaccu-
racies in the vesult of the additions or
calculations.

According to the invention the transfer
mechanism comprises a cam rotated from
one bank or column, s transfer element
actuated hy said cam and associated with
a pinion in an adjacent column of higher
order and mormally lying in the path of
the pinion teeth and means for moving
said transfer element out of the path of

‘the teeth of its associated pinion for a

predetermined period until the moment
at which transfer is due to take place.
Thus -a 'premature engagenient of the
transfer element -with a tooth of the
pinion due to over-travel of the parts is
avoided. The transfer element may com-
prise a transfer finger forming part «wf a
spring controlled pawl. The pawl may.he
mounted upon a bell crank ‘lever which
may be pivoted on the same axis as ‘the
pinion -one arm of the bell crank lever
carrying the pawl while the vther arm of
the bell crank lever may be connected to
a trangfer lever by mueans of a pin und
slét -connection. The pawl-may -be mor-
mally urged in one:direction by means of
a spring and may have a lug or -finger
constituting the transfer finger which
engages with the “teeth of the pinion to
éffect -the ‘transfer -operation. The afore-
said means for moving the transfer finger
out of the path of the -pinion “teeth mmy
comprise a lug or a finger provided: on the
aforesaid cam ‘which -sngages the pawl
during a-predetermined ‘part of the rota-
tion of the ‘cam so:as to lift the transfer
frnger-on ‘the pawl outside the path of the
pimion ‘testh, the tug or finger on the cam

permitting the transfer finger to move into

operative -position -at the moment ‘when
transfer is due to take wlace. Tf desired
the pawl and bell crank lever may be

replaced by a single lever in which case :

the lever may be formed integral with g
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transfer finger which engages with the

teeth. of the pinion to effect the transfer

operation and may be provided with a

ledge or projecting part with which

B engages a lug or finger on the cam, to
move the transfer finger outside the path
of the pinion teeth. According to a
further form the pawl may be directly
pivoted on one arm of the transfer lever
and is provided with the aforesaid trans-
fer finger which engages with the teeth
of the pinion the aforesaid lug or finger
on the cam co-operating with a part of
said pawl to move the transfer finger out
of the path of the pinion teeth. Alter-
natively, instead of the lug or finger on
the cam directly co-operating with the
aforesaid pawl a lever may be provided
interposed betweeh the lug or finger on
said cam and a projection on the afore-
said pawl.

The invention may be employed in con-
nection with a partial keyboard machine,
that is to say, a machine in which for
example only five keys in each bank are
employed or in connection with a full
keyboard machine in which for example
nine keys are employed in each bank. In
the former case the aforesaid cam is con-
structed and arranged so as not to com-
mence actuating the transfer lever until
after a predetermined period. In full
keyboard machines the cam is arranged
so as to actuate the transfer lever imme-
gy diately after the 0 reading has been
registered and the cam follows the move-
ment of the pinion which rotates the cam
through the medium of a spring drive for
the purpose hereinafter stated. The
invention may be employed in connection
with the actuating mechanism described
in the Specification of our co-pending
Application No. 23,256/30 (Serial No.
360,375) and with the zeroizing or can-
celling mechanism described in the Specifi-
cation of our co-pending Application No.
23,258/30 (Serial No. 360,377).

In order that the said invention may be
clearly understood and readily carried
into effect, the same will now be more
fully described with reference to the
accompanying drawings which illustrate
several forms of mechanism according to
the invention and in which :—

55 Figure 1 is a side elevation of one form
of transfer mechanism applicable to a par
tial keyboard machine;

Figure 2 is a perspective view of the
transfer mechanism shown in Figure 1;

60 TFigures 3 and 4 are views similar to
Figure 1 but showing the parts in differ-
ent, positions ;

Figure 5 is a view similar to Figure I
but showing mechanism applicable to a
65 full keyboard machine;
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Figure 6 illusirates a modified form of
transfer mechanjsm, and Figures 7 and
8 illustrate still further modified forms.

Referring now more particularly to
Figures 1 to 4 of the accompanying draw-
ings which illustrate the invention as
applied to a partial keyboard machine
having for example five keys numbered 1
to 5, and in which in order for example
to add the numeral 9 the & and 4 keys are
successively depressed and in order to
add the numeral 8 the 4 key is depressed
twice and so on, reference numeral 1
(Figure 2) indicates a pinion and refer-
ence numeral 2 indicates another pinion
associated with a column of higher order
adjacent the column with which the
pinion 1 is associated. The pinions 1 and
2 are freely mounted on a transverse
spindle 3. The pinions have ten teeth and
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. are maintained in their correct positions

by means of spring pressed ratchet pawls
4 (Figure 1) which permit rotation in a
clockwise direction but prevent rotation
in the reverse direction. A numeral
wheel 5 (Figure 2) rotates with each
pinion and carries on its peripbery Figures
0 to 9 one of which is at any time visible
through a window in a casing enclosing
the mechanism. The pinions may be
rotated by means of the actuating mech-
anism referredto in the Specification of our
co-pending Application No. 23,2566 of 1930.
A snail cam 6 is mounted on the spindle
3 and is attached to and rotated by the
pinion 1 in the column of lower order.
Co-acting with the cam 6 is a transfer lever
7 pivoted on a transverse spindle 8.
The transfer lever has two arms one of
which is provided with a bent portion 9
which makes contact with the acting sur-
face of the cam 6 while the other arm 10
projects into the column of higher order
and has a pin and slot connection with a
bell crank lever 11 mounted on the 4o
spindle 8. The transfer lever 7 is nor-
mally urged in an anti-clockwise direction
by means of a spring 12. Pivotally
mounted upon the bell crank lever 11is a
pawl 13 which has a transfer element or 15
finger 14 which engages the teeth of the
pinion 2. :
The transfer finger 14 is normally urged
into contact with the teeth of the pinion
by means of a spring 15. The cam 6 is 120
foreshortened so that it does not com-
mence actuating the transfer lever 7 until
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after the interval between the readings 0

and 4 has been passed. For example, if
the reading in one column stands at 9 and 122
the key 5 in that column is depressed so
as to give the maximum single key stroke
addition of the machine the reading will
pass to 4 and the transfer will pass to the
next higher column without the interfer- 150
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ence which might be caused by the cam
¢onmiiéricing to actuate the transfer lever
again before the transfer is completed.
" There is a possibility due to the action
5 of the cam at high speeds of operation
tha} an overthrow of the transfer lever 7
hight cause the transfer finger 14 to move
into engagement with the following tooth
of ‘the pififon 2 before the pinion 1 has
réachied the 9 position with the result
that the imovement of the transfer lever
7’in ‘moving back into contact with the
éam 6 would move the pinion 2 forward
ahd hold it displaced thus effecting a par-
15 tial or even a complete transfer at the
.. inappropriate time. The present inven-
tion overeomes this disadvantage by the
provision of means for moving the trans-
fer finger outside the path of the teeth of
20 the pinion 2 until the moment at which
-~ trapsfer is due to take place. As shown
in Figures 1 to 4 these means comprise a
lug or finger 16 on the cam 6 which malkes
contact with the pawl 13 and serves to
25 lift the transfer finger 14 outside the
-- path of the pinion teeth until the parts
in the column associated with the pinion
1 have reached the position between 9
and 0. The finger or lug 16 is preferably
30 atranged so that it makes contact with
-« the surface 17 of the pawl 13 at the read-
ings 6, 7 and 8 so that the transfer finger
14 is moved outside the path of the teeth
of the pinion 2 during these readings, the
35 finger 14 moving into engagement with
- -ithe appropriate pinion tooth at or about
the 9 reading after the lug 16 has moved
out of comtact with the surface 17.
In operation, the pinion 1 is rotated
40 by means of suitable actuating mech:
" -anism and the cam 6 rotates with the
pinion and after the 4 reading moves the
transfer lever 7 in a clockwise direction.
At the same time the transfer lever causes
45, through the medium of its arm 10 the
- bell crank lever 11 to be moved in an anti-
clockwise, direction about the spindle 3
moving the transfer finger 14 from the
position shown in Figure 4 to a position
50 as shown in Figure 1 in which the trans-
fer finger 14 may engage the following

10

tooth of the pinion 2. At about the read-

ing 6 the lug 16 makes contact with the
pawl 18 and moves the transfer finger 14
55 outside. the path of the pinion teeth as
shown in Figure 3 and at or about the 9
reading, the lug 16 moves out of contact
with the pawl 18 and allows the transfer
finger 14 to.move-inte a position in which
80 it may engage the following tooth of the
pinion as shown in Figure 1.- Thus when
the peak of the cam 6 moves out of engage-
ment with the bent portion 9 of the trans-
fer lever T the latter is moved in an anti-

65 clockwise direetion under the-action of the.

-3 carrying the pinions. One end of the

spring 12 and moves the bell crank lever
11 in a clockwise direction about the
spindle 3. During this movement the
transfer finger 14 moves the pinion 2 for-
ward one tooth to effect the transfer. in
the final position of the parts as shown in
Figure 4 key actuation of the pinion 2
may nevertheless oceur without detri-
miental disturbance of the pawl 13 which
yields and allows the teeth to pass under
1t. Due to the provision of the means for
moving the transfer finger 14 outside the
path of the pinion teeth during for
example the 6, 7 and 8 readings a prema-
ture engagement of the pawl with the
following pinion tooth is avoided.

Where the invention is employed in
connection with machines having a full
range of keys, for example, nine keys
ranging from 1 to 9 the aforesaid cam is
arranged so as to actuate the transfer lever
immediately after the 0 reading has been
registered but instead of the cam being
rigidly attached to the pinion it is
arranged to follow the movement of the
pinion through the medium of a spring
drive. TFigure 5 of the accompanying
drawings illustrates such an arrangement.
In this Figure the reference numeral 18
indicates a cam which is so arranged as to
commence actuating the transfer lever 7
as soon as the 0 reading has been regis-
tered. The cam 18 follows the movement
of the pinion which rotates it for example
the pinion 1 shown in Figure 2 through
the medium of a spring drive. In
Figure 5 the spring drive is shown in
dotted lines and assoeiated with pinion 2
and the can rotated thereby. As'shown a
coil spring 19 is located around the spindle
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coil spring is attached to & stud 20 on the
pinion 2 while the other end of the spring
18 attached to a stud 21 on the cam asso-
ciated with the pinion 2. Normally the
two studs are maintained in comtact but
if the cam is held back, the pinion may
still be moved forward for nearly one revo-
lution. A spring cateh 22 pivoted at 23
is adapted to lie in the path of a lug 24
provided on the cam 18 at its peak. The
spring catch 22 is held in the path of the
Iug 24 by means of a spring 26 which nor-
mally maintains the catch 22 against a
stop 256. When the cam 18 reaches the 120
0 position it has moved out of contact
with the transfer lever 7 whieh moves back
under the action of the spring 12 into its
initial position to effect a transfer as
described in connection with Figures 1 to 125
4. The cam however is held back by the
engagement of the spring catch 22 with
the lug 28 so that the transfer may be
effective irrespective of the fact that the
pinion itself may move forward to the 8 130
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reading this occurring should for example,
the numeral wheel be in the 9 position and
the transfer be effected by depressing the
9 key. At the moment hoivever when the
5 transfer is reaching completion a lug 27
on the transfer lever 7 strikes an arm 28 on
the catch 22 thereby moving the catch
22 out of the path of the lug 24 and
releasing the latter which . immediately
10 moves about the spindle 3 to its normal
position with the studs 20 and 21 in comn-
tact.
Figure 6 illustrates a modified form of
the invention in which the bell crank lever
45 11 and the pawl 14 (Figures 1 to 5) are
- replaced by a single member in the form
of a lever 29, hereinafter referred to as
the °‘ pinion lever >’ mounted upon the
spindle carrying the cams and pinions.
20 The pinion lever 29 is mounted upon the
< pinion spindle 3 by means of a slot 30
which permits the pinion lever 29 to
reciprocate along a path transverse to the
axis of the spindle 3. A spring 81 is
or attached at one end to the pinion lever or
an extension thereof and at the other end
to a fixed point which spring 31 acts sub-
stantially in the direction of the slot 30.
The pinion lever has a transfer finger 32
30 fixed thereon or formed integral there-
with, the finger being the equivalent of
the transfer finger 14 described in con-
tion with Figures 1 to 5, and at the appro-
priate time engages the pinion 2 to move
35 1t forward one tooth. The transfer lever
7 is connected to the pinion lever 20 by
means of a pin and slot connection for the
purpose of enabling the transfer lever 7
to actuate it. The transfer lever 7 when
40 rotated by the cam 6 rotates in a clock-
wise direction and causes the pinion lever
29 to move in an anti-clockwise direction
by virtue of the pin and slot connection.
TUpon rotation of the pinion 2 due to key
15 actuation the transfer finger 82 on the
pinion lever 29 yields due to the slot con-
nection 30. Attached to the pinion lever
is an inclined straight ledge or projec-
tion 33 with which a fihger or lug 16 on
50 the cam 6 engages during for example the
period when the pinion associated with the
cam 6 passes through the 6, 7 and 8 read-
ings for the purpose hereinbefore stated.
During the anti-clockwise rotation of the
55 pinion lever the finger 32 contacts with the
edge of the teeth of the pinion 2 and slips
over into engagement with the following
tooth this action being permitted by means
of the slot 30, the spring 31 causing the
@0 finger to pass into the tooth except of
course at the readings 6, 7 and 8 when the
finger 82 is out of the path of the pinion
teeth. When the peak of the cam 6 passes
_ out of engagement with the transfer lever
65 7 the latter moves back in an anti-clock-

wise direction wunder the action of its
spring 12 and causes the pinion lever 29
to rotate and carry the pinien forward
one tooth. The finger 32 upon the pinion
lever is arranged to engage with that %0
pinion tooth the driving face of which lies
substantially at right angles to the direc=
tion of the slot 30 at the beginning or end
of its movement so as to enable the pinion
lever and the finger to yield when the wg
pinion lever is stationary and the pinion is
rotated clockwise or when the pinion ¥s
stationsry and the pinion lever is rotated
anti=clockwise.
Figure 7 illustrates a further form of gp
the invention in which the transfer pawl
13 is pivotally attached to the arm 10 of
the transfer lever 7. The pawl 13 is nor-
mally urged towards the pinion 2 by a
spring 31 connected to the pawl 13 and gg
to transfer lever 7. The pawl 13 has =
bent portion 14 constituting the transfer
finger which co-operates with the teeth of
the pinion 2. The pawl 13 also has a
straight portion 17 with which a lug or 90
finger 16 on the cam 6 engages to move
the transfer finger 14 outside the path of
the pinion teeth at for example the read-
ings 6, ¥ and 8 for the purpose above men-
tioned. 95
Figure § illustrates a further modifiea-
tion in which a lever 32 is interposed
between the pawl 13 and the lug or finger
16 on the cam 6. The lever 32 is pivoted
on the tramsverse spindle 8 and projects 100
between a bent part 33 of the pawl 13 and
the lug 16 on the cam 6. The pawl 13
has a transfer finger 14 and is normally
urged into contact with the lever 32 by
menns of spring 31. 105
It will be appreciated that the mech-
anisms above described are associated with
each bank of keys for the purpose of
carrying forward or transferring a unit
digit to the tens digit and so on. Various 440
changes may be made in the form and
arrangement of the parts without depart-
ing from the working principles described.
For example, the pin and slot are inter-
changeable between the transfer lever and {15
pinion lever or bell erank lever or the slot
of the pinion lever or bell crank lever
may be teplaced by a surface making con-
tact with the pin on the transfer lever,
on one side only and the two parts may be 120
held in contact by a spring or by suitably
arranging for example the spring 31
(Figure 6) so that it exerts its force in the
appropriate direction. :
The invention has been described above 125

as applied to calculating machines operat-

ing on the decimal system of notation but
it must be understood that the invention
is not to be limited thereto as other

systems of notation may be employed for 130
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a0 in claim 2, wherein the cam has a part

example the English monetary system.

. In connection with the partial key board
machines referred to above it is only
feasible to employ these machines for add-
ing, but in the full key board machines
not only additions but also multiplications
and other calculations may be effected.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A calculating or adding machine of
the type referred to having transfer mech-
anism comprising a cam rotated from one
bank or column, a transfer element
actuated by said cam and associated with
a pinion in an adjacent column of higher
order and normally lying in the path of
the pinion teeth and means for moving
said transfer element out of the path of the
teeth of its associated pinion for a pre-
determined period wuntil the moment at
which transfer is due to take place.

2. A calculating or adding machine as
in claim 1, wherein the transfer element
comprises a spring controlled pawl having
a transfer finger thereon.

3. A calculating gr adding machine as

which co-operates with the pawl to move

a transfer finger on the pawl out of the

path of the teeth of its associated pinion.
4. A calculating or adding machine as

35:in claim 2 or 3, wherein the pawl is

pivoted on a lever having a connection
with a transfer lever actuated by said
eam.

8. A calculating or adding machine as

40:in claim 4, wherein the cam is so shaped

that it does not commence to actuate the
transfer lever until after a predetermined
period for the purpose specified.

6. A calculating or adding machine as

15 -in-claim 4, wherein the cam 1is arranged to

actuate the transfer lever immediately

after the 0 reading has been registered.
7. A calculating or adding machine as

in claim 6, wherein the cam is driven by

its associated pinion through the medium.
of a spring drive and means are pro-
vided for arresting the movement of the
cam during the transfer operation for a
predetermined period.

8. A calculating or adding machine as
in claim 7, wherein the means comprise a
spring controlled catch having a part pro-
jeeting into the path of a projection on
the cam, means being provided for mov-
ing the catch out of the path of said pro-
jection at the appropriate time.

9. A calculating or adding machine as
in claim 1, wherein the transfer element
is mounted upon or made in one piece with
a spring controlled pinion lever which is
mounted by means of a slot on the shaft
carrying the pinions.

10. A calculating or adding machine as
in claim 9. wherein the pinion lever is
provided with an inclined ledge or other
projecting part with which a lug or finger
on an assoclated cam is adapted to engage
for the purpose specified.

11. A calculating or adding machine as
in claim 2 or 3, wherein the transfer pawl
is directly mounted on a transfer lever
and has a part which is engaged by a lug
or projection on the cam for the purpose
specified.

12. A calculating or adding machine as
in claim 2 or 3, wherein the pawl is
mounted directly on the transfer lever and
another lever is interposed between a part
of the pawl and a lug or finger on its asso-
ciated cam for the purpose specified.

18. A calculating or adding machine
constructed, arranged and adapted to
operate substantially as hereinbefore
described with reference to the accom-
panying drawings.

Dated this 21st day of April, 1931.
HASELTINE, LAKE & Co.,
28, Southampton Buildings, London,
England, and
19—25, West 44th Street, New York,
T.S.A.,
Agents for the Applicants.
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