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COMPLETE SPECIFICATION -

Improvements in or relating to a Reversing Mechanism connecting.
the Revolution-Counting Device and Repeating Drums of
a Calculating Machine -

We, Areriers VAUucANSON, a Company
organised according to the laws of France,
of 11 rue du Surmelin, Paris, France, do
hereby declare the invention, for which we

o pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in
and by the following statement: —

Caleulating ~ machines  comprising

10 ““Odhnper’’ repeating drums, are normally
provided with a device associated with the
repeating drums for counting the number
of revolutions of these drums. Such
machines are intended to perform both

16 multiplying and dividing operations, In
the case of multiplication, the revolution
counter must record the number of times
the multiplicand is added to itself and in
the case of division, it must record the

20 number of times the divisor is subtracted
from the dividend.

It is therefore necessary to provide a
mechanism by means of which the counter
can positively record the number of revo-

25 lutions of the repeating drums, which
turn in one direction for multiplication
and in the opposite direction for division.
This mechanism-is a direction changer, by
means of which the control shaft of the

30 counter is caused to turn either in the
same direction as the shaft of the repeat-
g drums or in the opposite direction.

The present invention has for its object

~ to provide a reliably operating direction-

45 changing mechanism of smlpTe congtruc-
ton. .

According to the present invention a
reversing mechanism connecting the reso-
lution counting = device and repeating

40 drums of a caleulating machine comprises
two piniong fast with an auxiliary shafi
parallel to the shaft of the counting device
and adapted to move longitudinally, one
of the pinions constantly meshing with a

45 pinion fast with the shaft of the .counting
device and the other pinion being adapted
to mesh either with a pinion keyed om the
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shafi of the repeating drums or with an
auxiliary-pinion in engagement with the
latter pimion., 60

The - longitudinal displacement of the
auxiliary shaft may be effected by a
forked lever with which there is associ-
ated a resilient locking device which main-
tains the shaft in one operating position 56
or the other. :

In addition, in order to prevent the
auxiliary shaft from being shifted before
the shaft of the repeating drums has com-
pleted a wevolution, there may be pro- 60
vided in association with one of the
pinions of the auxiliary shaft a stop which
1s situated in the path along which the
pinion must travel in order {o reach the
positions corresponding to the two direc- 65
tions of operation. This pinion, is formed
with a notch which is so positioned as to
move 1nto 4 position opposite the stop, in
order to permit longitudinal displacement
of the pinion, only when the control shaft 70
of the repeating drums occupies the
Inoperative position corresponding to the
commencement or the end of a'revolution.

_ The reversing pinions may be displaced

by means of a rocking lever controlled by 70
the machine in accordance with the opera-
tions to he effected.

The rocking lever may be displaced by
a rod resiliently urged into one position
corresponding to ‘one of its directions of 80
operation and a Jocking device may be pro-
vided to maintain the rod in a second posi-
tion.  This locking device may consist
of a _second rod, also resiliently urged,
which forms an abutment for the first rod 86
when the latter occupies the second posi-
tion. '

Two examples of the invention will now
be described in greater detail with refer-
ence to the accompanying drawings of 99
which: — )
" Figure 1 is an elevation, partly in see-
tion, of a reversing mechanism, shown in
the position corresponding to the direct
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-~ driving of the counting device by the con-
tro] shaft of the repeating drums.
Figure 2 is a view similar to that of
_ Figure 1, showing the reversing mechan-
3 ism in the other position; )
Figure § is a section on the line IIT—
IIT of Figure 2; -
Tigure 4 is a perspective view of the
reversing pinions; '

10 Figure 5 is a diagrammatic view, in

side elevation, of a modified construc-

tional form of the reversing mechanism,

in the position corresponding to the direct

driving of the shaft of the repeating
13 drums by the driving shaft; -

- Figure 6 is a sectional view similar to
that of Figure 5, showing the reversing
mechanism' in the other position;

“Figure 7 isa section on the line VIT—

20 VIT of Figure 6;

Figure 8 is a diagrammatic view in pers-
pective showing the mechanism for con-
trolling the reversing lever in the position
for direct driving, and ' -

25 - Figure 9 ig a view similar to that of
Figure 8 showing the said mechanism in
the other position, :
“ In the constructional form illustrated
in Figures 1 to 4, the mechanism ig sup-

. 39 ported by the plates 1 and 2 of the frame

- of the calculating machine and only-the

parts essential to the description of the .

invention have been shown, the counting
mechanism itself being of any known
35 type. - , '
The carry-over discs 3 of the counting
mechanism are mounted on a shaft 4

which is in turn mounted at one end in a

. . bearing 5 supported by the cheek 1 and
40 at the other end on a trummion 6 of the
shaft -7 of the repeating drums. The
shaft 7 is in turn mounted in a bearing 8
supported by a plate 2. Thus, the shaft
4 forms an extension of the shaft 7 and
45 can turn Tadependently thereof, Keyed
on the left-hand end (as seen in Fig. 1) of
the shaft 4.is a wide pinion 9. The left-
hand end of the shaft 7 supports a pinion
10, which .can be mounted on the said
50 shaft by means of a device for the adjust-
ment of the angular position thereof, This
device has been omitted from the drawing

for the sake of clarity.- '
- The pinion 10, which is narrower than
55 the pinion 9, meshes permanently with a
- reversing pinion 11 mounted on a stub
axle 12 secured in the plate 2. 'The
pinion 11 is laterally displaced in. relation
~_ to the pinion 10 so that the meshing of
§9 the two pinions 10« and 11 takes place
over approximately half of the width of
the teeth of the two pinions as €an be seen

in Fig. 4, — .
‘Mounted parallel to the shafts 4 and 7 is
86 an .auxiliary shaft 13 supported by the

10 or 11.

plates 1 and 2 in such manner as to be
able to slide axially. In order to avoid
excessive projection of the shaft 13 oui-
side the machine, there is provided on the
plate 1 an elongated bearing 14 which 70
receives the corresponding end 13a of the
shaft 18. Xeyed on the shaft 13 are two
pinions 15 and 16, the pinion 15 meshing
with the pinion 9, and the pinion 16 being
adapted to engage with one of the pinions 76
The pinions 9, 10, 15 and 16
are so dimensioned that the rotations of
the shafts 4 and 7 are equal., In the
example illustrated, these four pinions
are equal to one another in size and spac- 80
ing of teeth, N

The width and the position of the
pinions 15 and 16 are such that when the
shaft 13 occupies its extreme right-hand

- position, (as seen in Figure 1), the pinion 86

15 meshes on the extreme right-hand por-
tion of the teeth of the pinion 9, and the
pinion 16 meshes only with the pinion 10.
When the shaft 18 occupies its extreme
left-hand position (as seen in Figure 2), 90
the pinion 15 meshes on the left-hand por-

- tion of the teeth of the pinion 9, the pinion

16 . being -in, engagement only with the
reversing pinion 11. The hub of the
pinion 15 has a recesg 154 corresponding 95

" to the bearing 14. :

The auxiliary shaff 13 is driven through
a fork 17 supported on a shaft 18 mounted
in the plates 1 and 2. - This fork, which
can be more clearly seen in Figure 3, acts 100
on the shaft 13 through a ring 19 keyed
on the shatt. Associated with the shaft

18 is a device comprising a sleeve

20- having two grooves 21  formed
with oblique flanks, which is keyed 105
on the shaft 18, and a spring 22
secured to the plate 1. When the fork

17 is moved, the cranked end 22a of the

-spring 22 becomes lodged in one of the
“recesses 21, thus maintaining the mech- 110

anism in one of its operating position.

In order that the change of direction
may take place when the shaft 7 has com-
pleted an integral number of revolutions,
that is to say, when it occupies its inoper- 116
ative position, a safety device is provided
which, in the present example; consists
of an angle member 23 secured to the plate
2 and co-operating with the pinion 16.

As will be seen from Figures 1 and 2, the 120
arm 23a of the angle member 23 is so situ-
ated in relation to the pinion 16 that thiy
pinion lies on one side or the other of the
arm 23e in the two operating positions of
the mechanism. Formed in the peri- 125
phery of the pinion 16 is a slot 24 corres-
ponding to one tooth gap and of such
dimensions that the arm 234 can pass
through this slot. The arm 23a is pre-
ferably provided with a double bevel sur- 130
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face. Because of this arrangement, the
pinion 16 can he moved, and the mechan-
ism thus reversed, only when the slot 24
is situated opposite the arm 23a, the
3 pinion 16 naturally being so keyed that
this coincidence oceurs when the shaft
7 occupies its angular inoperative

position. ,
The present mechanism operates as fol-

10 lows:— '

In the position shown in Figure 1, the-

rotation of the shaft 7 is transmitted to
the shaft 4 by the engagement of the pairs
of pinions 10—16 and 15—9., Thusg one
revolution of the gshaft 7 corresponds with
- one revolution of the shaft 4 in the same
direction. When an integra] number of
revolutions has been completed, the shaft

.. 1 returns to its inoperative position and

20 the slot 24 is situated opposite the arm
230 of the angle member-23. If, at this
instant, the fork 17 is actuated, the shaft
13 slides longitudinally and the pinion, 16
takes up a position on the other side of
the arm 23¢ in which it ceases to mesh
with the pinion 10, and meshes with the

- pinion 11. The various elements of the
mechanism then occupy the positions
shown in Figure 2, in which the rotation

- 30 of the shaft 7 is transmitted to the shaft
4 through the pinions 10 11, 16, 15 and
9. Now one revolution of the shaft 7 in
one direction corresponds with one revolu-
tion of the shaft 4 in the opposite direc-

36 tion, -

~. longitudinally displaced position, the
pinion 16 always occupies the same angu-
lar  position. in relation to the
pinions 10 and 11, it "is advan-

i0 tageous to bevel the teeth in the areas
16a and 16b (Figure 4) situated respec-
tively opposite the pinions 10 and 11, so
that the passage of the pinion 16 into its
positions of engagement is facilitated.

45 It is to be noted that the counting
device cannot turn when the sliding part
of the present mechanism occuples an
intermediate position between the two
positions described, because the movement

50 1s then blocked, because on the ocne hand,
of the double meshing of the pinion 16
with the pinions 10 and 11, and on the
other hand due to the fact that the arm
23a has not lefy the slot 24. )

556  In the modification shown in Figures 5
to 9, the main parts are shown and desig-
nated by the same reference numerals as
were used above in the description of the
reversing mechanism. Mounted coaxially

68 between the plates 1 and 2 is the shaft 4,
to which the required number of revolu-
tions is imparted in the present example
by the driving device confrolled by a
counting device (not shown) of the

5 machine, and the shaft 7 of the repeating

Owing to the fact that, in its’

drums. A wide pinion 9 and a -pinion
10 are keyed on the shafts 4 and 7 res-
pectively.  The pair of reversing pinions -
15—16, as in the previous example, is
secured on a common shaft 13 but in the 70

present example this shaft is hollow and

forms with the two pinions a type of bob-
bin which cap slide on a shouldered axle
25 mounted between the plates 1 and 2.
An auxiliary pinion 11, in engagement 76
over part of its width with the pinjon 10,
1g 50 situated that the pinion 16 can either
mesh therewith without touching the
pinion 10 or mesh with the pinion 10
alone.  Also associated with the pinioa B¢
16 is a stop 23 (Fig. 7) co-operating with
a slot 24, which permits the direction-
changing operation only when the pinioa
16 has completed a complete revolution
in one direction or the other. In order 85
that one revolution of the shafts 4 and 7
may correspond with one revolution of the
pinion 15 or 16, the pinions 9, 10, 15 and -
16 are equal in diameter and spacing of
teeth. :
_ The direction-changing operation, that
1s to say. the movement of the pinions
15—16 from the position illustrated in
Figure 6 (reversed drive), or vice versa, is
performed with the aid of a lever 26 pivot-
ing about a fixed pin 27, one of the arms
of the lever extending between the pinicns
15 and 16 and supporting s freely rotat-
able roller 28. The other arm of the
lever 26 is forked as at 29 and through the 100
arms passes a control rod or flat bar 30 to
which the fork is pivotally connected. The
bar 30 is guided, in apertures la and 2q in
the plates 1 and 2 and is subjected to the
action of a spring 31, which tends to urge 195
it in the direction of the arrow #,, that 1s
to say, in the direction corresponding to
the movement of the pinions 15 and 16
into the position for reverse driving. The -
bar 30 is driven in-the opposite direction 110
to the arrow f; in a manner not shown by
suibable parts of the machine to which the
present direction-changing mechanism is
applied. ]
_As will be seen, from Figures 8 and 9,
there co-operates with-the rod or flat bar
30 a second rod or flat bar 32 transversely
arranged relatively to the bar 30, the rod
or bar 32 sliding, in the present example,
along the plate 2 on which it is mounted,
for example, by pins extending through
elongated apertures 82a. The bar has a
slot 32 of sufficient dimensiong to ullow ~
the bar 30 to pass through, and is also
subjected to the action of a spring 33 125
which tends to return it in the direction
of the arrow £,.

The operation of the actual direction-
changing mechanism is identical, except
for the direction of transmission: of the 130
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movement, to that which has been des-
cribed with reference to Figures 1 and 4.

The control device operates in the forl-,

lowing manner: — ,
b The flat bar 30 having been, moved

against the action of its spring 31 into the

position shown in Figures 5 and 8, the bar
32 slides under the action of its spring
and forms a stop for the end 30a of the

10 bar 30. - The direction-changing mech-
anism then occupies the direct-driving
position. If, when the stop 28 is in
register with the slot 24 and the bar 30
is thereby released, the bar 32 is moved

18 against the action of its spring 38 at the
instant whentheaperture 32b arrivesoppo-
site the-end 30a of the bar 30, the latter
bar moves in the direction of the arrow
f,, carrying with it the lever 26, which

20 brings the pinions 15—16 into the position
corresponding to the reverse driving, The
bar 32 can then be released without any
of the various parts being moved, and the
control process alréady described can be

25 recommenced.

‘What we claim is:—

1. A reversing mechanism connecting
the revolution counting device and
repeating drums of a calculating machine

80 comprising two pinions fast with an
auxiliary shaft parallel to the shaft of the
counting mechanism and adapted to move
longitudinally. one of the pinions con-
stantly meshing with a pinion fast with

35 the shaft of the counting device and the
other pinion being adapted to mesh either
with a pinion keyed on the shaft of the
repeating drums or with an auxiliary
pinion in engagement with the latter

40 pinion. - 7 ) )

’ 2. Mechanism according to Claim 1 in
which the pinions supported by the
auxiliary shaft and those supported by the
shaft of the counting device and the shaft

45 of the repeating drums are equal to one
another in diameter and tooth spacing.

3. Mechanism according to Claim 2, in
which a stop is associated with one of the
pinions of the auxiliary shaft and is so

arranged that the said pinion is situated 59
on either side of the said stop in the two
positions of operation of the mechanism,

a slot being formed in this pinion for the
passage of the stop, the pinion being fast
with the auxiliary shaft and so disposed 55
that its slot is situated opposite the stop
when the shaft of the repeating drums
occupies its inoperative position.

4, Mechanism according to any one of
the preceding claims in which the revers- 60
ing pinions are displaced by means of a
rocking lever controlled by the machine
in. accordance with the operations to be
effected. :

5. Mechanism according to Claim 4 in 66
which the rocking lever is displaced by a
rod resiliently urged into one position cor-
responding to one of its directions of
operation. - o ’

6. Mechanism according to Claim 5 in 70
which a locking device 1s provided to
maintain the rod in a second position.

7. Mechanism according to Claim 6, in
which the locking device consists of a
second rod, also resiliently urged, and 7B
which forms an abutment for the first roil
}Gyhen the latter occupies the second posi-
10N, ' .

8. Mechanism according to any one of
the Claims 4 to 7. characterised in that 80
the rocking lever aets on the reversing
pinions through a roller positioned
between the reversing pinions.

9. Mechanism according to any one of
the preceding claims, characherised in that 8§
the reversing pinions are fast with a hol-
low shaft sliding on a pin supported by
the frame of the mechanism.

10. A reversing mechanism connecting
the revolution counting device and repeat- g9
ing drum of a calculating machine sub-
stantially as described with reference to
and as illustrated by Figs. 1 to 4 or- Figs.

5 to 9 of the accompanying drawings,
ABEL & IMRAY,
Agents for the Applicants,
Quality House, Quality Court,
Chancery Lane, London, W.C.2.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1954.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2. from which
S ’ " copies may be obtained. .
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