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TRANSFER MECHANISM FOR CALCULATING MACHINES

Application filed August 11, 1828, Serial No. 298,918,

This invention relates to a transfer mech-
anism for calculating machines. It relates
particularly to a transfer mechanism of the

~ planetary gear type and to one that is capa-

8 ble of borrowing as well as carrying so that
it may be used for both subtraction and addi-
tion, :

The general object of the invention is to

- 'provide ‘an improved transfer mechanism

10 that will effect transfers efficiently, quickly
and accurately,

- Another object is to provide an improved

- transfer mechanism of the planetary gear

type that is capable of both borrowing and

13 carrying. . ‘

Other objects and advantages of the inven-
tion will appear from the following specifica-
tion and drawings. '

An embodiment of the invention is shown

20 in the accompanying drawings in which;
Figure 1 is a sectional side elevation of the
transfer mechanism showin portions there-
of between the pinion of units order and the
pinion of next higher order.
Fig. 2 is a sectional front elevation of the

25
transfer mechanism.
Fig. 3 is a perspective view of a portion of

the transfer mechanism and its controls.
Fig. 4 is a reverse perspective of the con-

30 trols shown at the left hand side of Fig. 3.
Fig. 5 is a fragmentary sectional side ele-
-vation on the line 5—5 of Fig. 2, the mecha-
nism being shown conditioned to effect a
35 carry and the parts being in the positions
-they occupy at just about the time a carry

- is to take place.
Fig. 6 is a view similar to Fig. 5 with the
mechanism conditioned to effect a borrow
40 and with the parts in the position they oc-
cupy at just about the time a borrow is to take
place, - o
- Fig. Tis a'left side elevation showing the
_controls for'the zeroizing mechanism.

4 Fig. 8 is a view similar to Fig. 7 with the

zeroizing controls moved to position to re-
store the indicator dial to zero.

Fig. 9 is a left sectional side elevation
showing the indicator dials and the transfer
mechanism restored to zero by the zeroizing
mechanism, ’

The transfer mechanism is shown associ-
ated with the register or counter of a cal-
culating machine, the details of the latter not
being shown as an understanding of them is
not necessary for an understanding of the
present invention. The counter comprises a
plurality of counter pinions 10 rotatably
mounted on a shaft 11, each pinion being
adapted to be engaged by an actuator rack or
segment 12. The actuator racks are normal-
ly out of engagement with the pinions but,
when the machine is operated, they are raised
into engagement and then moved either for-
ward or backward to rotate the pinions. In
performing addition the racks are moved to
the left as shown in Fig. 5 which rotates the
pinions 10 clockwise. In performing sub-
traction the actuator racks are moved to the
right as shown in Fig. 6 which rotates the.
pinions 10 counterclockwise. While the ac-
tuator racks are out of engagement with the
pinions, the pinions are held against rotation
by aligning pawls 18 pivoted on a cross shaft
14, each pawl being urged clockwise by a
spring 15. Each pawl has a projecting nose
16 for engaging the space between the teeth
of its counter pinion to hold the counter pin-
lon against rotation. After the actuator
racks are moved into engagement with the
pinions, the pinions are released for rotation
by means of a bail 17 which engages the tails
18 of all of the pawls 18. The bail is moved
to the right from the position of Fig. 1 to that
of Fig. 5 to move all of the pawls to the Fig. 5
position to permit rotation of the counter
pinions. Before the actuator racks are moved
out of engagement with the counter pinions
the bail 17 moves to the left again and allows
all the pawls 13 to move to normal position to
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hold their counter pinions in the new position
to which the latter may have been rotated.

The counter pinions are thus locked against

movement prior to their release by the actu-
ator racks.
Each counter pinion has a gear 20 connect-

* ed to rotate with it which meshes with a gear

10

15

to “9”, inclusive, as illustrated in Fig.

20

21 pivoted on a cross shaft 22, the latter be-
ing supported in the side plates 23 é}i‘ig. 2).
Each gear 21 has an arm 24 extending out-
wardly from its hub on which is journaled
a pinion 25 in the nature of a planet gear that
meshes with a normally stationary sun gear
96 and with an internal gear 27 to which the
indicator dial or wheel 28 is attached, said
indicator wheel bearing numbers from “0”
2. The
gear 26 of the units order is held against
turning by being mounted in the side plate 23
as shown in Fig. 2 and the gears 26 of the
higher. orders are held against turning by
mechanism that will be explained later.

~Referring to Fig. 1 it will be-evident that,

" if one of the pinlons 10, for example, the

30

units pinion, is rotated clockwise, as it is in
addition, the units (igear 91 will be rotated
counterclockwise and it will carry its pinion
95 around with it. In view of the fact that
the sun gear 26 is stationary, the pinion 25 will
rotate around it with the result that the in-
ternal gear 27 will be rotated counterclock-
wise to rotate the units indicator dial coun-

~terclockwise. In this way the indicator
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wheel for each order is rotated by its coun-
ter pinion 10, the parts being proportioned
so that when a pinion 10 is moved one step its
indicator wheel will also be moved one step.

A transfer from one order to the next is
effected by connections between the indicator
wheels of the different orders. These connec-
tions are alike as between the different orders
and to avoid confusion only one will be ex-

‘plained, it being understood that the others

are duplicates.

Referring to Figs. 2 and 3 it will be noted
that the indicator wheel has a spider.30 con-
nected to a pinion or sun gear 31 which is
journaled on the shaft 22. This pinion

“meshes with a planet gear or pinion 33 (Fig.

3) fixed to a shaft

34 journaled in the end

of an arm 35 pivoted to swing about the axis -

of shaft 22. On the opposite side of the arm
35, the shaft 34 has a second gear 36 fixed to
it which meshes with internal gear teeth on
a transfer gear 37. v
The transfer gear is fixed to a hub 38 jour-
naled on the hub of arm 35 which swings on
the shaft 22. The left hand end of the hub
38, as viewed in Fig. 2, has a pinion formed
on it, the pinion being the pinion 26 for the
tens order. This pinion meshes with a pin-
ion 25 for the tens order carried by the tens
gear 21. The transfer gear 87 is normally
held against movement in either direction by
two detents, an addition detent 40 and a sub-
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traction detent 41, both of the detents being
held in position by a spring 42 connected be-
tween them. These detents are positioned to
engage projections 43 on the periphery of
the transfer gear as illustrated in Fig. 1,
and they normally hold the numeral w eele
of the counter in alignment. The detents
may each be moved singly out of the path of
the projections by the end of the arm 35
which can be moved to the positions of Fige
5 and 6 to release either detent.

The lower end of each arm 35 is connected
by a link 50 to one arm 51 of a yoke-shaped
member 52 pivoted on the short stud shaft
53 (Figs. 1 and 2) of which there is one for
each order secured to the adjacent partition
plate. The member 52 has another arm 54
to which one end of a spring 55 is connected,
the other end of said spring being connected
to a bail 56 that may be moved up and down
to change the direction of action of all the
springs by means of an arm 57.

In order that the manner in which these
paris function may be clear, a transfer op-
eration in addition will be described.

Carrying operation

Assume that the actuator rack 12 in the
units order is in engagement with its pinion

10 and that it moves to rotate said pinion
inion moves clockwise

clockwise. As the
the gear 21 is rotated counterclockwise which
carries the gear 25 counterclockwise around
the stationary iear 96. This rotates the gear
97 counterclockwise and carries the infi?:a-
tor dial 28 in the same direction which ro-
tates the pinion 31 counterclockwise (Fig.
3). Counterclockwise rotation of pinion 31
tends to rotate pinion 33 together with shaft
34 and pinion 36 clockwise as viewed in Fig.
3. Since the transfer gear 37 is held station-
ary, the result is that the pinion 36 travels on
the inside of the transfer gear thereby mov-
ing the arm 35 counterclockwise. Counter-
clockwise movement of arm 35 moves the link
50 to the right as viewed in Figs. 1 and 5
which rocks the yoke 52 counterclockwise
and tensions the spring 55. In other words,
eliminating the details of the  connecting
gears, clockwise rotation of one of the coun-
ter pinions 10 moves its arm 33 counterclock-
wise and tensions its spring 55..

. This counterclockwise movement of the
arm 35 continues without effecting a carry
until the counter pinion 10 passes from what
may. be called its “9” to its “0” position, at
which time the end of the arm 35 engages the

addition detent 40 and pushes it outwardly

as illustrated in Fig. 5. This frees the trans-
fer gear 37 for rotation. It will be recalled
that the arm 35 is under spring tension tend-
ing to move it clockwise. As soon as the
transfer gear 37 is released, the arm 35 moves
clockwise toward its original postion and
carries the transfer gear 37 with it. This
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releases the detent 40 which thereupon re-
turns to its Fig. 1 position in the path of the
next stop 43 on the edge or periphery of the
transfer gear to thereby arrest movement of
the gear after it has moved a distance suf-
ficient to move the next numeral wheel one
step. During this movement of the parts,
the counter pinion 10 is held against back-
ward rotation by engagement with its ac-
tuator rack 12, but it may keep advancing
for accumulating a number in its numeral
wheel. As the transfer gear 37 rotates clock-
wise it rotates its pinion 26 with it which,
in" turn, rotates its companion pinion 25
counterclockwise. The pinion 25 meshes with
the internal gear 27 of the tens order which
carries the tens numeral dial 28, the pinion
25 being carried by the gear 21 of the tens
order. The gear 21 of the tens order is held
against backward movement, however, be-
cause it is in engagement with its counter
pinion 10 of the tens order which, in turn,
is in engagement with its actuator rack.
Accordingly, counter clockwise movement

-of the pinion 25 acts to rotate the indicator

dial in the tens order counterclockwise, the
movement being just sufficient to advance the
indicator wheel one step when the transfer
gear 37 moves from one position to the next.
The one step of movement of the tens indi-
cator wheel advances its arm 35 one step also,

"said arm being between the tens and the hun-

dreds orders. _

Carries from the tens to -the hundreds
order, from the hundreds to the thousands
order, etc. take place the same way, it being
understood that the gears 26 for the orders
other than the units order are not held
against rotation by the frame, but because
the transfer gear 87 for the preceding order
is held against rotation. ’

It will be noted that a carry takes place
while the counter pinions are in engagement
‘with and are being rotated by the actuator
racks. Thisis in contrast to transfer mecha-
nisms of the type where an initial carry must
first be made and then the full carry effected
after the counter piniens are rocked out of
engagement with the actuator racks. In the
present transfer mechanism the pinions 10
are not advanced one step when a carry takes
place. Instead, the indicator mechanism is
advanced one step and the pinions 10 remain
in the positions they occupy. The effect is

the same, however, because when a carry-

takes place to a certain order, the pinion 10
of that order has to be moved one less step
to effect a transfer to the next higher order.
On the other hand, if the indicator wheels
are visualized as the counter or register pin-
ions, these wheels may be said to be advanced
one step when a transfer takes place but,
even in this event, it is not necessary to dis-
engage the wheels from the actuator racks or

from the pinions that drive them before a

3

transfer can take place. It will be noted also
that the rotation of the counter pinions stores
energy in the springs which later effect the
transfers. It will be further observed that
the entire mechanism is geared together so
as to make its movements positive and ac-
curate thereby avoiding difficulties that some-
times occur in transfer mechanisms having a
plurality of pawls,latches and detents. With
the present invention it is not necessary to
work to such close limits in order to have the
transfer mechanism operate efficiently.

Borrowing operation

In order to condition the transfer mecha-
nism to effect a borrow instead of a carry,
the bail 56 to which the springs 55 are con-
nected is moved downwardly from the posi-
tion of Fig. 5 to that of Fig. 6, such move-
ment being effected by the arm 57. This arm
may be moved downward in any suitable
manner, a preferable way being to connect it
to the means for conditioning the calculat-
ing machine for subtraction so that when the
machine is conditioned for subtraction the
arm 57 is automatically moved downward.
It has not been considered necessary to illus-
trate such connections as they are old in the
art. ‘

When' the bail 56 is moved to the position
of Fig. 6, the springs 55 act to rock the yokes
52 counterclockwise which tends to pull the
links 50 to the right or in the opposite direc-
tion to which the springs tend to move the
links when the transfer mechanism was in
condition to effect the carry. It will also be
recalled that, in performing subtraction, the
actuator racks 12 are moved from left to
right as viewed in Fig. 6 thereby moving
the counter pinions 10 in a counterclockwise
direction, that is, in the opposite direction to
which they are moved in performing addi-
tion.

Rotation of a pinion 10, such as the units

pinion, counterclockwise tends to rotate the

gearing mechanism connected to it in the op-
posite direction to that previously described
thereby tending to move the arm 85 clockwise
instead of counterclockwise. When the

counter pinion moves from what may be "

termed its “0” to its “9” position, the arm 35
engages the subtraction pawl 41 and moves
it out of the path of the detent 43 on the
transfer gear 37 so as to free said gear to ro-
tate counterclockwise. The gear is urged
counterclockwise by the action of the spring
55 on the arm 35 with the result that, when
said gear is released, it moves a step counter-
clockwise thereby rotating the indicator dial
of next higher order clockwise, that is, it sub-
tracts one unit from said dial. The action
of the parts is the same as in performing ad-
dition, the movement being simply in the re-
verse direction. e

On account of the novel construction of the
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transfer mechanism, it is thus possible to
effect borrows as well as carries by simply re-
vering the position of the bail 56 to change
the direction of action of the springs 55.

Zeroizing mechanism

It is not necessary to restore the transfer
mechanism to normal after a transfer has
taken place because said mechanism moves
back to normal in effecting a transfer. It is
necessary, however, to return the numeral
dials to zero after a series of calculations has
taken place and, for this purpose, a zeroizing
mechanism is provided.

The zeroizing mechanism is operated by a
lever 60 having a finger piece 61. This lever
is an extension of a cam plate 62 fixed to a
cross shaft 63 that extends between and is
journaled in the side plates 23. This shaft
is semicircular in cross section as illustrated
in Fig. 8, and it is located relative to the
aligning pawls 18 so that, when the shaft
is turned from its Fig. 1 to its Fig. 9 posi-
tion, it moves the pawls rearward to free the
pinions 10. This shaft has a séries of curved
projecting fingers 64 on it which, when the
shaft is turned clockwise, engage extensions
on the yokes 52, as illustrated in Fig. 8, to
rock said yokes clockwise to push the links
50 to the left as viewed in Fig. 1. The cam
plate 62 is urged clockwise by a spring 65,
(Fig. 4), the cam being limited in its move-
ment by the engagement of the lever 60 with
a stud 66 on one arm of a member 67 fixed

" to a shaft 68. The other arm of the member .

67 carries a stud 69 adapted to be engaged
by the edge of the cam plate 62. The shaft
68 carries a plurality of stop arms 70 which
may be positioned to engage laterally pro-
jecting stops 71 on the sides of the indicator
wheels 28.

When the zeroizing mechanism is in nor-
mal position, the shaft 63 with its arms 64 oc-
cupies the position illustrated in Fig. 1 where

5 it does not interfere with the action of the

pawls 13 or the yokes 52. The stop arms 70
are also out of the paths of the stops 71 so
that there is no interference with movement
of the indicator wheels.

When it is desired to restore the indicator
wheels to zero, the lever 60 is raised upwardly
from the position of Fig. 7 to that of Fig. 8.
As the lever is raised the shaft 63 is turned
clockwise as viewed in Fig. 8 or counterclock-

5 wise as viewed in Fig. 7, which results in rock-
ing the pawls 13 rearwardly to free the pin--

ions 10.” At the same time the curved arms

" 64 engage the yokes 52 and rock them counter-

€9

65

clockwise as viewed in Fig. 7. Also, at the
same time, the cam plate 62 pushes the stud
69 upward and rocks the shaft 68 clockwise
as viewed in Fig. 7 to the position illustrated
in Fig. 8 where the stop arms 70 are in the
paths of the stops 71.. In other words, when
the lever 60 is raised, the counter pinions are

1,853,054

freed, the stops are set to arrest the indi-
cator dials in zero position, and the yokes
52 are moved to return the indicator wheels
to zero. The indicator wheels are returned
to zero by the movement of the links 50 to
the left, as viewed in Fig. 1 in the following
manner.

The transfer gears 37 are held stationary
by the detents 40 and 41, it being understood
that the actuator racks 12 are disengaged
from the pinions 10. As the arm 60 is moved
to its Fig. 8 position, the links 50 move
to the left (Fig. 1) and the arms 35 are rocked
clockwise. Inasmuch as the transfer gears
37 are held stationary the clockwise move-
ment of the arms 85 results in counterclock-
wise rotation of the pinions 36 and 33 which
are connected to the same shaft 3¢. 'This ro-
tates the pinions 31 clockwise and since these
pinions are carried by their indicator dials,
the indicator dials are rotated clockwise, such
indicator dials being free to move because
the counter pinions 10 are free to rotate. - The
movement continues until the indicator dials
are returned to their zero positions where
they are arrested by the engagement of the
stops 71 with the stop arms 70. The parts

70
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are proportioned so that the movement of the

curved arm 64 is just enough to move all the
links 50 forward far enough to rotate the
indicator dials to zero and to return the arms
35 to normal.

The action is much the same where the
machine is zeroized after a subtraction op-
eration, at which time the bail 56 occupies
its lower position illustrated in Fig. 6. In
order to clear the machine by the mechanism

just described, said bail 56 must be restored

to its Fig. 5 position and provision is made
for doing this automatically by means of the
lever 60. Referring to Fig. 7, it will be ob-
served that the lever 60 carries a stud 80
positioned under an arm 81 pivoted on the
shaft 82. The outer end of this arm en-
gages under the bail 56. When the lever
60 is raised the stud 80 raises arm 81 which,
in turn, raises bail 56 and restores it to its
Fig. 5 position.. The zeroizing then takes
place as previously described.

‘When the lever 60 is released it is returned
to normal by spring 65 and the arm 81 is
returned by a spring 83. The return of lever
60 returns to normal the shaft 63 with its
arms 64 as well as shaft 68 with its arms 70.
This frees the aligning pawls 13 which move
to position to hold the pinions 10 against
movement. ' '

Although the preferred form of construc-
tion has been illustrated it is to be under-
stood that variations can be made in it with-

out departing from the spirit and scope of .

the invention as defined by the appended
claims.

I claim: v

1. In a transfer mechanism for calculat-
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ing machines, the combination of two ad-
jacent numeral wheels, a transfer member
having a planetary gearing connection with
the wheel of lower order whereby said mem-
ber is moved in proportion to the movement
of said wheel, a planetary gearing connec-
tion between said transfer member and said
wheel of higher order, detent mechanism for
controlling said second planetary gearing
connection to prevent said memniber, while
being moved by said wheel of lower order,
from transferring movement to the wheel
of higher order; and means conditioned by
said transfer member as it is moved by said
lower order wheel acting to urge said mem-
ber -toward ‘normal position, said detent
mechanism being automatically released
after said transfer member has moved a pre-
determined amount to permit said transfer
member to be returned to normal to transfer
a unit of movement to the wheel of higher
order.. R ‘

2. In a transfer mechanism for calculat-
ing machines, the combination of two ad-
jacent numeral wheels, a transfer member
geared to the wheel of lower order and mov-
able therewith in proportion to the move-
ment of said lower order wheel, gearing con-
nections between said transfer member and
the numeral wheel of higher order, detent
mechanism for normally restraining move-
ment of said gearing connections, and means
tensioned by said transfer member when it
is moved for returning the member to nor-
mal position, said member acting, after it
has been moved a predetermined distance
by said lower order wheel, to release said
detent mechanism to permit said tension
means to return said transfer member to
normal, said gearing connections between

_said transfer member and said nwmeral

55
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wheel of higher order serving, when the
transfer' mémber is rzturned to normal, to
move said higher order numeral wheel to
effect a transfer.

3. In a transfer mechanism for calculating

machines, the combination of two adjacent
numeral wheels, gearing mechanism connect-
ing one ‘wheel in train with the other, said
gearing mechanism having a portion thereof
placed under tension by movement of the
wheel of lower order, means for releasing
said tensioned portion for sudden movement
as said lower order wheel moves through its
zero position, and means for conditioning
said gearing mechanism to cause said sudden
movement of said portion to be either a for-
ward or a backward movement whereby
either ‘a carry or a borrow may.be effected.

4. Inatransfer mechanism for calculating
machines, the combination of two adjacent
numeral wheels, a transfer wheel normally

- held against movement either forward or

65

backward, gearing connections between said
transfer wheel and the numeral wheel of

5

higher order, means tensioned by the nu-
meral wheel of lower order tending to move
sald transfer wheel, and means for condi-
tioning said latter means to move the trans-
fer wheel either forward or backward, said
tensioned means acting to automatically, re-
lease said transfer wheel for movement as
the numeral wheel of lower order passes
through its zero position. _ o

5." In a transfer mechanism for calculating
machines, the combination of two adjacent
numeral wheels, ‘a. transfer wheel having a

gearing connection with the numeral wheel.

of higher order, a detent mechanism nor-
mally preventing said transfer wheel from
moving either forward or backward, a trans-
fer member geared to said transfer wheel, a

75
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gearing connection between said transfer

member and. the numeral wheel of lower
order, said transfer member being moved by
said lower order numeral wheel either for-
ward or backward depending upon whether
the numeral wheel is moved for addition
or subtraction, means for urging said trans-
fer member to normal, and means for condi-
tioning said urging means to return said
transfer member to normal from either its
forward or backward movement, said trans-

fer member having a portion adapted to re- -

lease said detent mechanism as said numeral
wheel of lower order passes through its zero
position whereby said transfer wheel may
move with said transfer member to effect a
transfer.

6. In a transfer mechanism for calculating
machines, the combination of two adjacent
numeral wheels, a transfer wheel having a
planetary gearing connection with the nu-
meral wheel of higher order, said transfer
wheel having a plurality of stops on its pe-
riphery, detents cooperating with said stops
to normally prevent movement of said wheel
either forward or backward, a pivoted trans-
fer member carrying a gear meshing with
teeth on the interior of said transfer wheel,
a planetary gearing connection between said
gear carried by said transfer member and
said numeral wheel of lower order whereby
said transfer member is moved either for-
ward or backward depending upon the di-
rection of movement of said wheel of lower
order, spring means tending to return said
transfer member to normal, and means for
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changing the direction of action of said 3

spring means, said transfer member having
portions adapted to release said detents as
said numeral wheel of lower order passes
through its zero position.

7. In atransfer mechanism for calculating
machines, the combination of two adjacent
numeral wheels, a planetary gearing connec-
tion between said numeral wheels including
.a transfer member movable either forward
‘or backward depending upon the direction
of rotation of the numeral wheel of lower
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order, means tensioned by movement of said
transfer member adapted to return said
member to normal in a direction opposite
that in which it is moved by said lower order
5 numeral wheel, and a detent mechanism for
E:evéntin movement of said transfer mem-
r from being transmitted to the wheel of
higher order until said lower order numeral
wheel moves through its zero position, said
12 transfer member having portions adapted to
release said detent mechanism as said lower
order numeral wheel moves through its zero
position. : '
In testimony whereof, I have subscribed

16 my name.
ALLEN A. HORTON.
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