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PROVISIONAL SPECIFICATION.

Improvements in or relating to Calculating or Adding Machines.

‘We, PrrrErs Limitep, a British Com-
pany, of Westland Works, Yeovil, in the
County of Somerset, and Guy Bazersy
Perrer, of Westland Works, aforesaid, a

5 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

10 type having a series of ordinal keys in
each bank and in which depression of ons
of the keys causes through the medium of
interengaging means the rotation of a
numeral wheel. The invention has par-

15 ticular reference to machines known as
partial keyboard machines in which for
example only five keys are provided in
each bank or column and in which for
the purpose of adding the numerals “ 6 *°,

20 77, 8% or ““97” it is necessary to-

depress certain of the keys twice. In the
Specification of our prior Patents Nos.
360,375 and 360,376 actuating and trans-
fer mechanisms applicable to partial key-
2% board machines are disclosed.

It is the object of the present invention
to effect certain improvements in the
mechanisms disclosed in these two prior
Patent Specifications. As referred to in
30 the two prior Patent Specifications above
mentioned an actuating lever is provided
in each bank or column which is turned
about its pivot upon depression of one or
other of the keys of the associated bank.

35 Movement of the actuating lever is com-.

municated to a gear segment pivotally
mounted on a segment lever so as to rotate
a pinion in the associated column. When
the pinion passes beyond the ““ 9 ** posi-
40 tion a transfer is effected and the pinion
in the adjacent column of higher order
is moved forward one tooth. This move-
ment is effected through the medium of a
_ transfer lever which is moved by a cam
43 in one column and has a transfer pawl
which projects into engagement with the
pinion in an adjacent column of higher
order. At the appropriate time the cam
permits the transfer lever to move so as to
50 effect the transfer operation. -
There is provided in the present inven-
tion means for preventing movement
of the transfer lever
[Price 1/-]

to effect the.

transfer operation, wuntil after the
actuating lever in an  adjacent
column of higher order returns to its
initial position. By these means it is
possible fo actuate any number of columns
simultaneously without causing interfer-
ence between the actuating and transfer
movements. For the purpose of prevent-
ing operation of the transfer lever as
aforesaid another lever may be provided
(hereinafter referred to as the “ duplex ”
lever) this lever having two arms one of
which extends into one column to be en-
gaged by one arm of the said transfer
lever whilst the other arm extends into
the adjacent column of higher order into
a position in which it can be engaged by
a lug on the actuating lever or on the
gear segment or segment lever. In the
normal pogition of the duplex lever it is
maintained in engagement with the lug
on the actuating lever or other member as
aforesaid through the medium of a spring
which may be connected to a pawl associ-
ated with one of the pinions of the
numeral wheels. The said duplex lever
may be pivoted towards the upper part

of the machine and upon a transverse

spindle in sueh a manner that the arm of
the duplex lever which can engage the
transfer lever extends downwardly and is
so constructed that it can be engaged by
the transfer lever for a considerable por-
tion of the travel of the said lever when
it is moved by its associated transfer cam.
The downwardly extending arm of the
duplex Jever is preferably provided with
a curved portion adapted to lie against a
lug on the transfer lever. The end of the
‘downwardly extending arm of the duplex
lever is adapted to spring into the path of
the lug on the transfer lever when the
latter is passing -the zero pesition and is
about to be returned under the influence
of its associated spring to its initial posi-
tion to effect the transfer operation as
hereinafter referred to. If desired the
downwardly extending arm on the duplex
lever may be provided with a mnotch for
engagement with the lug on the transfer
lever., Normally the curved portion on
the duplex lever is held out of engage-
ment with the lug on the fransfer lever
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- due to the engagement of the other arm
of the duplex lever-with the lug on the
actuating lever or some other part-of the
lever system in the adjacent column of

‘% higher order. When however the last
mentioned actuating lever is moved as a
result of actuation of a key the curved
portion of the duplex lever is caused to
move by its spring into the path of the

10 lug on the transfer lever. If at this time
the key actuation is occurring in one of
the lower columns so as to cause the
associated transfer cam to move the trans-
fer lever into a position to effect the trans-

15 fer operation, the lug on the transfer
lever is caught on the end of the curved
arm of the duplex lever and passes into en-
gagement with the aforesaid notch if the
latter is provided. The transfer opera-

20 tion is thus delayed until the actuating

lever in the adjacent column of higher

order is returned to its initial position
- when the aforesaid lug thereon engages
the other arm of the duplex lever and
causes the said duplex lever to be moved
cut of engagement with the lug on the
transfer lever permitting the latter to be
rotated to its initial position so as to
effect the transfer operation.

The actuating lever may be provided,
as described in the aforesaid prior Patent
Specifications, with inclined surfaees or
serrations so that the proper extent of
movement can be imparted to the said
lever npon depression of one of the keys.
In accordance with the present construc-
tion a single actuating lever may be pro-
vided in each column for the five keys
pivoted at the rear of the machine pre-
ferably beyond the fifth key and on a
pivot located below the pivot of the seg-
ment lever, The segment lever -which
carries the segment which is moved into
engagement with the pinion is pivotally
mounted more or less midway of the
length of the key bank. - The segment
lever may be provided with stops which
co-operate with the keys for limiting the
movement imparted to the segment lever
but instead -of having five stops as de-
seribed in ‘the above mentioned prior
Patent Specifications only four stops may
be provided the stop for the fifth key
being -afforded by the engagement of the
segment lever with a spindle or bar of the
machine. The said spindle or bar may
pass through a slot in the segment lever

_ which is so shaped and dimensioned that

“the spindle or bar serves to limit not only
60 the movement of the segment lever on
depression of one of the keys but also the
return movemvent of the said lever. The

_actuating lever .and the segment levers
"~ may be resiliently connected together by
65 a spring attached to the rear end of the
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-mentioned prior

operation with pinions also having ten

- the said arm extending into proximity to

actuating lever and to a point beyond the
pivot of the -segment lever whereby both
levers are held normally at the top or
uppermost position. The gear segment
in each column referred to in the above
Patent Specifications
when applied to a calculating machine for

70

‘operation-on the-decimal system of nota-

tion is provided with ten teeth for co-

teeth. In the present econstruction
whilst providing the pimions with ten
teeth it is preferred only to provide the
gear segment with teeth corresponding in
number to the number of keys in each
bank. In the present example in which
five keys are provided the gear segment
will be provided with five teeth. The gear
segment may be pivotally mounted upon
an arm extending from the segment lever

80

8

a downwardly extending arm of a trans-
fer pawl provided on the said transfer lever
the arrangement being such that on the-
return movement of the transfer lever to
effect the transfer operation and when the
transfer operation has been completed the
downwardly extending arm on the trans-
fer pawl comes into engagement with the
pivot or boss of the gear segment so that
the transfer pawl is held in mesh with its
associated pinion in order that the pinion
cannot be thrown by its momentum beyond
the one tooth movement necessary to effect
the transfer operation. When however
the cam associated with the transfer-lever
is rotated to move the transfer lever
against the tension of its associated spring
the downwardly extending arm on the said
transfer pawl is moved away from the said
pivot or boss to release the pinion held by
the iransfer pawl. Similarly the said
pinion 1s released upon key actuation in
the same column as the transfer pawl as
the pivot.or boss is moved away from the
downwardly extending arm of the trans-
fer pawl upon movement of the segment
lever, The gear segment in the present
embodiment 15 provided with two arms one
of which is provided with the said teeth {15
and projects upwardly above the aforesaid
pivot or boss whilst the other arm pro-
jects in the opposite direction this latter
arm constituting an abutment. The seg-
ment lever may be provided with a pair of
lugs projecting into the path of the gear
segment one of the said lugs being located
on one side of the said pivot or boss whilst
the other lug is :located -on the opposite
side to co-operate with the said abutment, 125
The upper end -of the gear segment may -
also he provided with a lug which co-oper- -
ates with the aforesaid lug provided on
the -actuating lever. On the downward
stroke of one of the keys of the associated 13C
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bank the actuating lever is turned about
its pivot-and the lug thereon engages the
lug on the gear segment with a sliding
action and moves ‘the latter into engage-
ment with the teeth of the pinion, move-

ment of the gear segment into mesh with’

the pinion being limited due to the en-
gagement of one of the lugs on the seg-
ment lever with the said abutment on the
gear segment. As aforesaid ‘the pivot of
the actuating lever lies behind that of the
segment lever and is so placed -that the
path of the lug on the actuating lever
nearly coincides with the path of that por-
tion of the gear segment with which it en-
gages whereby there is the minimum of
sliding movement between the two. Upon
the return:stroke of the actuating and seg-
ment levers the lug on the actuating lever
moves away from the lug on the gear seg-
ment and due to the pinion being pre-
vented from anti-clockwise rotation by
means of its pawl the gear segment moves
out of gear with the pinion until finally in
its mormal position it leaves tlie gear
altogether. The out of gear movement of
the gear segment is limited due to the
engagement of the other lug on the seg-
ment lever with the gedr segment. Other
means may if desired be provided for
limiting the movement of the gear seg-
ment,

Dueto the provision of the duplex lever
in each colunin as aforesaid it is possible-to
actuate any number of columns simultane-
ously without causing interference be-

tween the actuating and trausfer opera-
tions. Tt has been found possible -to
malte the pinion -and its associated parts
so light that the transfer operations take
place with extreme vapidity so that even
under high speed actuation the operations
are always completed without risk of inter-
tference by subsequent actuations.

Means for zeroizing may be provided
similar to those described in the Specifi-
cation of our prior Patent No. 360,377
but as the segment lever has only five teeth
it will be understood that during the zero-
izing operation it is necessary to actuate
the gear ségment iwice in order to effect
the zero setting. In the present case we
may provide 2 zeroizing lever co-operating
with a transverse rail or bar which is so
arranged as to drive the gear segments in
the same way ds they are driven by the
actuating levers although during the zero-
izing operation the actuating levers re-
main in their uppermost position.

Although in the above description the
decimal system of notation has been re-
ferred to it will be appreciated that other
systems of notation may be employed for
example the English monetary system.

Dated this 12th day of October, 1932.
HASELTINE, LAKE & Co.,
28, Southampton Buildings, London,
England, and »
19—25, West 4_4Ui;}§ Street, New York,

Agents for the prlicants.

COMPLETE SPECIFICATION.

Improvements in or relating to Calculating or Adding Machines

We, Prrrers LIMITEh, a British Com-

- pany, of Westland Works, Yeovil, in the
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Counity of Somerset, and Guvy Bazerey
Perrer, of Westland Works, aforesaid, a
subject of the King of -Great Britain, do
hereby declare the nature -of this inven-
tion and in what manner the same is to
be performed, to be particularly described
and ascertained in and by the following
statement :—

‘This invention relates to-calculating or
adding machines of the multiple bavk

type having a sefies of ordinal keys in

each bank-and in which depression of one
of the keys-causes through the medium of
interengaging means the rotation of a
numeral wheel. The invention has par-
ticular although not exclusive reference
to machines known -as partial keyboard
machines in which -for example -only five
keys are provided in each bank or column
and in which for the purpose of adding

the pumerals “ 67, ““77”. “8” or
9 it is mnecessary to depress certain
of the keys twice.
of our prior Patents Nos. 360,375 and
360,376 actuating and transfer mechan-
isms applicable +to partial keyboard
machines are disclosed.

It is the object of the present invention
to effect certain improvements in the
mechanisms disclosed in these two prior
Patent Specifications.  As referred to in
the two prior Patent Specifications ahove
mentioned, an actuating lever is provided
in each bank or column which is turned

“about its pivot upon depression of one or
-other of the kevs of the associated bank.

Movement of -the actuating lever is com-
municated to a gear segment pivotally
mounted on a segment: lever so as to rotate
& pinion in-the -associated column, When
the pinion passes heyond the ““ 9 posi-
tion a transfer is effected and the pinion
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in the adjacent column of higher order is
moved forward one tooth. This movement
is effected through the medium of a trans-
-fer lever which is actuated by a cam in one
5 column and has a transfer pawl that pro-
jects into engagement with the pinion in
an adjacent column of ‘higher order. At
the appropriate time the cam permits the

- - transfer lever to move so as to effect the
- 10 transfer operation. :

According to the present invention a
calculating or adding machine comprises
a pinion in each column which is con-
strained to move only in one direction, the

% said pinion being directly engaged and
actuated by a gear segment when the keys
of the column are actuated, a transfer lever
in each column which is positively moved
in one direction during key actuation and

- 20 which is permitted to move in the oppo-

site direction to effect the transfer opera-
* tion, and means for preventing movement
of the transfer lever in any column to
- effect the transfer operation to the next

25 higher column when actuation is taking

place in the said next higher column until

after a movable part or lever in the said

higher column is returned to its initial

position. By these means it is possible to

30 actuate any number of columns simultane-

ously without causing interference between
the actuating and transfer movements,

A cash receiving, registering and indi-

cating machine has heen proposed, in

- 35 which numeral wheels where rotated
.through trains of gearing from gear seg-

ments operated by the keys of the machine,
the last gear of each train rotating in both

- directions and being connected to the
40 associated numeral wheel by a ratchet
wheel constrained to move in one direc-
tion only by a spring-pressed pawl. In
this prior proposal means were provided

- for preventing a transfer or carry if actua-
45 tion were taking place in the next higher
column, the said means comprising a
spring finger on a cam operated lever, the
said spring finger co-operating with an
annular flange on the side of the last gear

50 wheel in  each train, the arrangement
being such that if the said gear wheel were

in an intermediate position the flange
thereon prevented movement of the cam
operated lever to effect a transfer or carry

55 until the gear wheel were returned to ifs
initial position when a slot in the flange -

- permitted the spring finger to move in-
wardly to allow a transfer or carry to be
effected. The feature of the present in-

- 60 vention referred to above differentiates

from this prior proposal in that the pinion
which is constrained to move in one direc-
‘tion only is directly actuated and engaged
by the gear segment, whereas in the prior

. 65 proposal the gear wheel which is directly

engaged by the gear segment is positively
rotated thereby in both directions and
that the ratchet wheel which is con-
strained to move in one direction only is
not directly actuated by the gear segment. 70
More specifically the calculating or add-
ing machine in accordance with the inven-
tion comprises a pinion in each column
adapted to be rotated by a gear segment, -
the said pinion being constrained to move ‘15
only in one direction when the keys of
the column are actuated, a cam in fixed
connection with each pinion and rotated
thereby, a spring controlled transfer lever
in each column which is positively moved 80
in one direction by the said cam and
which is permitted to spring back in the
opposite direction to effect the transfer
operation, a spring controlled pivoted
duplex lever or catch having an arm adapted 85
to move into the path of the transfer Iever
when actuation is taking place in the next
higher column but which is held out of -
the path of the transfer lever by an actu-
ating lever or an associated movable mem- gg
ber in the next higher column when the
actuating lever or associated member re-
turns to or is in its initial position, The
duplex lever preferably has two arms-one
of which extends into one column to be 95
engaged by the transfer lever to prevent
operation of the latter lever at the appro-
priate time whilst the other arm extends
into the adjacent column of higher order
into a position in which it can be engaged 100
for example by the actuating lever, the
gear segment or segment lever to move it
to a position to release the transfer lever.
Thus for example during duplex opera-
tions, namely, when keys in adjacent 105
columns are depressed simultaneously the
transfer operation from the column of
lower order to the adjacent column of
higher order is prevented until the levers
in the column of higher order are returned 110
to their initial positions, , ,
The present invention also provides an -
improved construction of gear segment
and other associated parts as hereinafter
more fully referred to. o :
In order that the said invention may be
clearly understood and readily carried into
effect the same will now be more fully de-
scribed with reference to the accompany-
ing drawings, in which :— 420
Figure 1 is a perspective view of a see- -
tion of a partial keyboard caleulating or
adding machine embodying the invention,
certain parts having been omitted for the
sake of clarity; and 125
Figure 2 is a side elevation of a modi-
fied construction of duplex lever.
In the drawing the invention is illus-
trated as applied by way of example to a
partial keyboard machine. &

115
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In Figure 1 of the drawings one section
or bank of a partial keyboard calculating
or adding machine is illustrated it being
appreciated that several sections or banks

5 are employed and arranged side by side
in the actual machine. The present em-
bodiment illustrates a machine for operat-

ing on the decimal system-of notation and
in the example shown five keys, 3, 4, 5, §
and 7 are employed in each section or
bank, The keys co-operate with a pivoted
actuating lever 8 which imparts motion to
a pivoted segment lever 9 in the manner
hereinafter to be described. The refer-
ence numeral 10 indicates a transfer lever
similar to the construction shown in the
specifications of our prior Patents above
referred to, the transfer lever 10 being
pivotally mounted on a spindle 11 and
normally urged into the position shown
by means of a spring 12. The arm 13 of
the transfer lever projects in one bank
or column whilst the other arm 14 lies in
the adjacent bank or column of higher
order. The reference numeral 15 indicates
a ten toothed pinion which is adapted
to be rofated in a clockwise direction when
any one of the keys in the associated
column is depressed through the medium
of a gear segment 16 carried by the seg-
ment lever 9 the pinion rotating a numera
wheel not shown but deseribed in the
prior Specifications above mentioned. The
pinion 15 iy rotatably mounted on a trans-
verse spindle 17 and fixed to each pinion

is a snail cam which co-operates with a

lug 27 on the arm 13 of each transfer

lever in each bank and moves the arm 13

in a clockwise direction until the peak of

40 the cam is reached when the said arm is

moved in an anti-clockwise direction under
the action of the spring 12 to effect the
transfer operation. The snail cam for
actuating the arm 13 of the transfer lever
shown is not illustrated in the drawings
but the snail cam in the adjacent column
of higher order is indicated by the refer-

ence numeral 18. The arm 14

transfer lever 10 carries a transfer pawl 19

which is pivotally mounted on the arm

14 at 20 and is connected fo a spring 21

the pawl 19 being adapted to be moved
into engagentent with the pimion 15 to
move it forward one tooth when the arm

55 13 of the transfer lever 10 is permitted

to move in an anti-clockwise direction
during the transfer operation. N

Tn accordance with the main feature of
the present invention means are provided

60 for preventing movement of the transfer

lever 10 to effect the transfer operation
until the movable parts or levers in the
adjacent column of higher order which
column includes the pinion which is moved
65 forward orie tooth are returned to  their
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initial position. The means according to
the invention includes a duplex lever 22
pivoted on a spindle 23 towards the upper
part of the machine, the duplex lever hav-
ing a downwardly extending arm 24 ex-
tending in one column to engage the arm
13 of the transfer lever 10 and having
another arm 25 extending into the adja-
cent ¢olumn of higher order and into a
position in which it can be engaged by a
movable part of the lever system such as
the segment lever 9, gear segment 16 or
actuafing lever 8. In the example shown
the arm 24 is adapted to be engaged by
a lug 26 on the end of the actuating lever
8. The arm 24 of the duplex lever is pro-
vided with a curved portions as shown
which is adapted to be engaged by the lng
27 on the arm 13 of the transfer lever 10
for a considerable length of travel of the
said lever 10 when it is moved by its
associated transfer or snail cam. The end

70
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85

of the arm 24 of the duplex lever 22 is

adapted to move into the path of the lug
27 when the transfer lever is passing the
zero position and is about to be returned
under the influence of the spring 12 to its
initial position to effect the transfer
operation. In the preferred construction
shown in TFigure 1 the arm 24 of the

90

1 duplex lever is provided with a notch 28

for engagement with the lug 27 on the
transfer lever and for limiting the duplex
lever when moving into engagement with
the lug 27. Normally the arm 24 of the
duplex lever is held out of engagement
with the Iug 27 due to the engagement of
the arm 25 of the duplex lever with the
lug 26 on the actuating lever 8. When,
however, the actuating {ever 8 is moved as
a result of key actuation. the arm 24 of
the duplex lever is caused to move by a
spring 29 into the path of the lug 27 on
the traunsfer lever 10 the spring 29 in the
example shown being connected to a pawl 110
30 which prevents anti-clockwise rotation

of the pinion 15. If at this time key
actuation is occurring in the adjacent
column of lower order so as to cause the
transfer cam to move the transfer lever 10 115
into position to effect the transfer opera-
tion the lug 27 on the transfer lever is
caught on the end of the arm 24 of the
duplex lever and passes into engagement
with the notch 28; the transfer operation
is thus delayed until the actuating lever
8 in the adjacent column of higher order
is returned to its initial position when the
lug 26 thereon engages the arm 25 of the
duplex lever and causes the latter to be
moved out of engagement with the lug 27
on the transfer lever permitting the latter
to beé rotated in an anti-clockwise direc-
tion to its initial position to enable the
pawl 19 on the transfer lever to effect the 130
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transfer operation.

The actuating lever 8 in the example
shown and as described in the aforesaid
prior Patent specifications is provided

8 with inclined swifaces or serrations 32 so
chat the proper extent of movement can be
imparted to the said lever 8 on depression
of one of the keys. In the present con-
struction a single actuating lever is pro-

40 vided as shown in each column for the
five keys and is pivoted at the rear of the
machine on a spindle 33 the spindle being
located beyond the fifth key and in a posi-
tion below the pivot 34 of the segment
15 lever 9. The segment lever 9 is pivotally
mounted on the pivot 34 more or less mid-
way of the length of the key bank the seg-
ment lever being provided with stops 35
for limiting the movement imparted to
20 the segment lever but instead of having
five stops as described in the above men-
tioned prior Patent Specification only four
stops are provided the stop for the fifth
key being afforded by the engagement
25 of the segment lever 9 with a spindle or
bar 36. As shown the spindle or bar 36
passes through a slot 37 in the segment
iever 9 the slot being so shaped and dimen-
sioned that the spindle or bar 36 serves
30 to limit not only the movement of the
segment lever 9 on depression of ome of
the keys but also the return movement
of the said lever. The actuating lever 8
and segment lever 9 are resiliently con-
nected together by a spring 38 so that the
two levers are held normally at the top
or uppermost position as shown. The
gear segment in each column as referred
., to in the above mentioned prior Patent
40 Specifications when applied to a calculat-
ing machine for operating on the decimal
system of notation is provided with ten
teeth for co-operation with a pinion also
_ provided with ten teeth. In the present
45 construetion whilst providing the pinion
with ten teeth the gear segments 16 in
the partial keyboard machine shown are
provided with gear teeth corresponding in
number to the number of keys in each
50 bank. In the embodiment shown in the
drawings five teeth are provided on the
gear segment 16 since there ave only five
keys in each column. The gear segment
16 is pivotally mounted at 40 on an arm
5541 of the segment lever 9 the said arm
extending into proximity to a downwardly
extending arm 42 on the transfer pawl 19,
the arrangement being such that on the
. return movement of the transfer lever to
60 effect the transfer operation and when the
transfer operation is completed the down-
wardly extending arm 42 on the transfer
pawl 19 comes into engagement with the
pivot or boss 40 of the gear segment so
€5 that the transfer pawl is held in mesh with

its associated pinion in order that the
pinion cannot be thrown by its momentum
beyond the one tosth movement necessary

to effect the transfer operation. When,
however, ihe cam associated with the 70
transfer lever 10 is rotated to move the
transfer lever against the tension of the
spring 12 the downwardly extending arm

42 on the transfer pawl is moved away
from the pivot or boss 40 to release the 75
pinion held by the transfer pawl. Simi-
larly the said pinion is released upon key
actuation in the same column as the trans-

fer pawl as the pivot or boss 40 is moved
away from the downwardly extending arm 80
42 of the transfer pawl upon movement of

the segment lever 9. The gear segment 16

in the present embodiment is constituted

by two arms one of which is provided with

the said teeth and projects upwardly from 85
the aforesaid pivot or boss 40 whilst the
other arm projects in the opposite diree-
tion this latter arm constituting an abut-
ment 43 for the purpose hereinafter de-
scribed. The arm 41 of the segment lever gg
9 is provided with a pair of lugs 44 and

45 projecting into the path of the gear
segment one of the Iugs 44 being on one
side of the pivot or boss 40 whilst the
other lug is located on the opposite side 95
to co-operate with the abutment 43. The
upper end of the gear segment 16 is pro-
vided with a lug 46 which co-operates
with the lug 26 on the actuating lever 8

on the downward stroke of one of the keys 100
of the associated bank. When the actuat-
ing lever 8 is turned about its pivot 33
the lug 26 thereon engages the lug 46 with

a sliding action and moves the gear seg-
ment into engagement with the teeth of 105
the pinion 15 the movement of the gear
segment into mesh with the pinion being
limited due to engagement of the lug 45
with the abutment 43. As aforesaid, the
pivot of the actuating lever 83 lies behind 110
that of the segment lever 9 and is so situ-
ated and the path of the lug 26 on the
actuating lever nearly coincides with the
path of that portion of the gear segment
with which it engages whereby there is a 115
minimum amount of sliding movement be-
tween the two. TUpon the return stroke

of the actuating and segment levers the
lug 26 on the actuating lever moves away
from the lug 46 on the gear segment and 120
due to the pinion 15 being prevented from
anti-clockwise rotation by means of its -
pawl 30 the gear segment 16 moves out of
gear with the pinion 15 until finally in its
normal - position it leaves the gear 125
altogether. The out of gear movement of
the gear segmen? is limited due to the
engagement of the lug 44 with the gear
segment. . Other means may if desired be
provided for limiting the movement of the iU
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gear segment,

The curvature of the arm 24 of the
duplex lever is not an essential feature.
In Figure 2 of the drawings a modified

: construction is shown in which the arm

91 is straight and instead of providing the

notch 28 on the arm 24 as shown in Figure

i the lug 27 on the transfer lever 10 en-

cages beneath the end of the arm 24 as

shown in Figure 2 the clockwise movement
of the arm 24 being limited by a fixed
stop 48. The dotted line position shown
in Figure 2 indicates the relative positions
of the transfer lever 10 and the arm 24 of
= the duplex lever when the latter is in
position to prevent the transfer operation.

Due to the provision of the duplex lever
in each column as aforesaid it is possible
to actuate any number of columns simul-
o( tanecusly without causing interference
between the actuating and transfer opera-
tions. It has been found possible to make
the pinion and its associated parts so light
that the transfer operations take place
with extreme rapidity so that even under
high speed actuation the operations are
always completed without risk of inter-
ference by subsequent actuations.

Means for zeroizing may be provided
similar to those described in the Speci-
fication of our prior Patent No. 360,377
but as the segment lever in the present
embodiment has only five teeth it will be
understood that during the zeroizing opera-
tion it is mecessary to actuate the gear
segment twice in order to effect the zero
setting. In the-present case we may pro-
vide a zeroizing lever co-operating with a
transverse rail or bar which is so arranged
as to drive the gear segments in the same
way as they are driven by the actuating
levers although during the zeroizing
operation the actuating levers remain in
their uppermost position.

Although in the above description the
invention has been described in conjunc-
tion with a partial keyboard calculating
or adding machine, it 18 to be understood
that the invention is not to be limited
thereto since certain features, notably the
duplex lever, can be applied to full key-
board machines, It will be appreciated
that in a full keyboard machine operating
on the decimal system of notation the gear
segment will be provided with ten teeth
and if desired more than one actuating
lever or more than one segment lever can
be used as described in the specifications
of our prior Patents above referred to.

60  Although in the above description the
decimal system of notation has been re-
ferred to it will be appreciated that other
systems of notation may be employed for
example the English monetary system.

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

1. A calculating or adding machine of
ihe kind referred to, comprising in each
column a pinion which is constrained to
move only in one direction, the said
pinion being directly engaged and actu-
ated by a gear segment when the keys of
the column are actnated, a transfer lever
in each column which is positively moved
in one direction during key actuation and
which is permitted to move in the oppo-
site direction to effect the transfer opera-
tion, and means for preventing movement
of the transfer lever in any column to
effect the transfer operation to the next
higher column when actuation is taking
place in the said next higher column until
after a movable part or lever in the said
higher column is returned to its imitial
position for the purposes specified.

2. A calculating or adding machine of
the kind referred to, comprising a pinion
in each column adapted to be rotated by
a gear segment the said pinion being con-
strained to. move only in one direction
when the keys of the column are actuated,
a cam in fixed connection with each pinion
and rotated thereby, a spring controlled
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4ransfer lever in each column which is

positively moved in one direction by the
said cam and which is permitted to spring
back in the oppbsite direction to effect the
transfer operation, a spring controlled
pivoted duplex lever or catch having an
arm adapted to move into the path of the
transfer lever when actuation is taking
place in the next higher column but which 105
1s held out of the path of the transfer lever

by an actuating lever or an associdted
movable member in the mnext higher
column when the actuating lever or associ-
ated member returns to or is in its initial 110
position.

3. A calculating or adding machine as
in claim 1 or 2, including a duplex lever
having two arms one of which extends
into a bank or column to be engaged by
the transfer lever and the other of whick
extends into an adjacent column of higher
order to be engaged by a movable part or
lever in that column.

4. A calculating or adding machine as
in claim 3, wherein the arm of the duplex
lever extending into the column of lower
order is adapted to engage and hold the
transfer lever until the other arm of the
duplex lever is engaged by a movable part 125
or lever in the adjacent column of higher
order to cause the first mentioned arm
to be moved out of engagement with the
transfer lever to permit the latter to effect
the transfer operation, - 13
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5. A calculating or adding machine as

i ¢laim 3 or 4, wherein the fransfer lever
lins & lug with which the end of one arm
of the said duplex lever is adapted to en-
gage to hold the transfer lever in position
the said arm being if desired provided
with a noteh for the purpose specified.
- 6. A calculating or adding machine as
in claim 3, 4, or 5, wherein an actuating
lever is provided in each column or bank
sald actuating lever being adapted to en-
gage the other arm of the duplex lever
for the purpose specified. ’

7. A caleulating or adding machine as
in any of the preceding claims, wherein
each transfer lever is provided with a
transfer pawl having an arm which is
acapted to engage a movable part of the
lever system for the purpose specified.

8. A calculating or adding machine as
in any of the preceding claims, having a
partial keyboard and including a segment
lever in each bank or column, wherein each
segment lever earries a gear segment pro-
vided with teeth corresponding in num-
ber to the number of keys in each bank or
column.

9. A calculating or adding machine as
in any of the preceding claims, and in-
cluding an actuating lever in each bank
or column and a segment lever and gear
segment, wherein the gear segment 1is
adapted to be moved into engagement
with a co-operating pinion through the
medium of the actuating lever engaging
the upper end of the gear segment,

10. A calculating or adding machine as
in claim 3, including a gear segment in
each column and with if desired any of
the features set forth in claims 4 to 7
or 9, wherein a lug is provided on the
actuating lever the said lug being adapted
to engage the gear segment for the pur-
pose specified and being also adapted to
engage the other arm of the duplex lever
also for the purpose specified.

11. A caleulating or adding machine as
in any of the preceding claims and includ-
ing a gear segment in each column, where-
in the gear segment comprises a two armed
lever which is pivotally mounted on an ex-
tension of a segment lever means being
provided such as a pair of lugs on the seg-
ment lever each lug extending on different
sides of the pivot of the gear segment for
the purpose of limiting the movement of
the said gear segment, a

12. A calculating or adding machine as
in any of the preceding claims, including
an actuating lever and a segment lever in
each bank or column the actuating lever
being pivoted at the rear of the machine
and the segment lever being pivoted more
or less midway of-the bank or column the
pivot of the actuating lever being disposed
below the pivot of the said segment lever.

13. A caleulating or adding machine as
in claim 12, wherein each actuating lever
and segment lever in each column is inter-
connected by means of a spring for the
purpose specified.

14. A calculating or adding machine as
in any of the preceding claims, including
a segment lever in each bank or column,
wherein each segment lever is provided
with stops for engagement with certain
of the keys whereas the stop for another
key is provided by a slot in the segment
lever co-operating with & transverse
spindle or bar,

15. A calculating or adding machine
constructed, arranged and adapted to
eperate substantially as described or as
shown in the accompanying drawings.

Dated this 15th day of September, 1933.
HASELTINE, LAKE & Co.,
%8, Southampton Buildings, London,
England, and
1925, West 44th Street, New York,
US.A, -
Agents for the Applicants,

Redhill: Printed for His Majesty’s Stationery Office. by Tove & Malcomson. T#1.—1934.
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[This Drawing is a full-size reproduction of the Original ./
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