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UNITED STATES PATENT OFFICE.

THOMAS MIDGLEY, JR., OF WORTHINGTON, OHiO, ASSIGNOR TO THE NATIONAL CASH
REGISTER COMPANY, OF DAYTON, OHIO, A CORPORATION OF OHIO, (INCORFORATED.

IN 1908.)

1,23%,213.-.

Be it known:that I, Tnomas MipeLey, Jr.,
a citizen of the United States, residing at
Worthington, in :the county of Franklin
and State of Ohio, have invented certain
new and useful Improvements in Transfer
Mechanism, of which T.declare the follow-
ing to be a full, clear, and exact description.

This invention relates. to accounting.ma-
chines ‘and more particularly to-the trans-
fer devices for the .registering- mechanism
thereof. : ‘ :

The -principal -object of this invention is
to provide a transfer. mechanism which is
simple and durable in its construction, posi-
tive in its operation:and accomplishes trans-
fers at the exact momeiit they become neces-
sary, regardlessiof whéther the :denomina-
tional elements of the registering mechanism
are in rotation-or not..:In ‘the -preferred
form ‘shown -herein transfers .are accom-
plished without meving:the actuators- an
additional step.: By accomplishing transfers
at the exact moments that théy are required
during movement of the actuating mecha-
nism, considerable time is saved, as no time
whatever need be. given for the transferring
operations. The saving of time is of con-
siderable  importance in highly developed
machines provided with registering mecha-
nism, as these are often designed to accom-
plish many different functions, and care
must be taken so that the proper time is
given for the attainment of each function.
Therefore, & mechanism which accomplishes
this object of applicant’s invention is a de-
cided improvement over many prior traus-
fer mechanisms in which an extra step of
movement is imparted to the registering ele-
ments by the actuating mechanism or other
means after the actuating mechanism has
been moved an extent determined by the
amount manipulative means controlling the
actuating méchanisim, as with transfer mech-
anism of this latter type, considerable time
is required for the transferring operation.
A positive transfer mechanism such-as dis-
closed in the preferred form of embodiment
shown in the drawings is certain and nini-
izes the liability of the mechanical troubles

existing in transfer mechanisms in which the

transfers are effected by spring action.

For convenierce of illustration the pres-
ent invention is showr in connection with
the form of key operated differential mech-

TRANSFER. MECHANISM.

Specification of Letters Patent.

"May 23, 1893; to. T. Carney.

Patented Aug. 14, 1917.

Application ﬁled December 31,1913, - Serial No. 809,79‘3.

anism- which has been shown and described
in U. 8. Letters Patent No. 497,860, granted
v. It will be
obvious, however, from this specification and
the accompanying drawings that the present
transfer mechanism can be equally well em-
ployed in any type of cash register or regis-
tering machine, whether it be a key operated
machine or a two motion machine, that Is,
a machine in which the operation of the keys
predetermine. the extent of rotation which
is to be imparted to the registering wheels
by: the actuators. while the actuators ave
driven by subsequent. operation of the oper-
ating mechanism. - It 1s, thereforve, not de-
sired to limit this invention to any par-
ticular - embodiment, 'the claims Dbeipg in-
tended to.define the transfer mechanism,.and
not the actuating devices except in:combina-
tion.. . ;... o
_With these .and incidental objects.in view,
the invention: consists in certain novel fea-
tures _of construction .and combinations of
parts, the essential elements of which are
set forth in appended claims, and a preferred
form of embodiment of which is hereinafter
described. . with reference to the drawings
which . accompany and form part of the
specification.: .

Figure 1 is a central transverse sectional
view of the type of machine shown and de-
seribed in the aforesaid Letters Patent with
this invention.applied thereto.

Fig. 2 is a detail view showing the trans-
fer and  totalizing mechanisms with the
means for moving the totalizer into engage-
ment with the transfer wheels and the means
for restoring the transfer mechanism to nor-
mal position. .

Fig. 3 is a partial front elevation of the
totalizer and transfer mechanisms and actu-
ating segment gears shown in Ifig. 2.

Fig. 4 is a detail view showing in side ele-
vation a transfer device and a totalizer pin-
ion with a transfer disk before the transfer
wheel and transfer pinion have been meshed
with each other.

Fig. 5 is the same detail view shown in
Fig. 4 except that the totalizer pinion is
shown in.mesh with the transfer wheel.

Fig. 6 is a sectional view taken through a
transfer device and two totalizer pinions
approximately on the line X—X of Fig. 4
and looking downward at a right angle to
this line. : . ,
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Fig. 7 is @ sectiorial view through 4 trans-

fer device showing the slot and pin connec-
tionfor shifting the transféi’ wheel for the
purpose ‘of'eﬂ'ec?i'ng'l'the required transfer.

Described in general terms, the machine
in the illustrative form comprises & plurality

of manipulative devices, such as keys, which

comiprise the'operdtihg mechanism’ for en-~

tering items on the totalizer. : These keys

-are arranged on a rod and they are operated

invariable distances' and impart differential
movements' to ' actudting' ' segmert - gears.
These segient gears constantly thesh' with &
transfer wheel having teeth or threads form=-
ing -obtuse 'angles:" The transfer wheels are
mounted on'drums and rotate independent'g:
of the drums. A -stationsry rod or shd
which:suppdrts -the drums has cam' giooves
or slots one for each drum™into which pins
seated in " the' drums ‘constantly - project.
Upon the beginning of the dépression of one
or more of the operating keys, the totalizer
pinions are rocked into engdgement with the
transfer wheels and 'as ‘a ‘transfer’ pinion
passés a position' requiring 4 tranffer, 4 pin
on ‘4 transfér ‘disk ‘Tigid -withi'the totalizer
pinion  eéngages' the drum':supporting ‘the
transfer “wheél ‘ for- the  totalizér 'pihion of
next ‘higher “order  and " cdusds "the ‘drum,
through the slot and pin connection, to’be
shifted 'axially on the stitionary:supporting
shaft.- This'axia]l movémeiit because of the
constriction of the“threads'on™a transfer
wheel 'effécts an’ éxtia step 'of ‘movement of
the totalizeir Wheel to whidh “one” is'to be
transferred. Finally the totdlizer is rocked
out' of mesh ‘with-the transfer wheel§ and
then ‘the ' operated drtims Supporfing the
transfer wheels which have effectéd’trans-
fers are shifted axially on 'the shaft'to' nor-
mal position. ‘ S
Referring to Fig. 1 of the drawings, ‘the
operating means for actuating the dctuating
mechanism’ for' the totalizer comiprises the
keys 1 pivoted' on ‘a trapsverse tod 2 which
is supported by the sidé'frames 3 of tlie k'
chine. These keys have 'loosely attached
near their rear énds uprights 4 which are
graduated as is well known in- the’art And
fully described and -shoéwn. in the before
mentioned patént. THé upper ends of“the
uprights 4 are ¢ammed forward ‘as the keys
are depressed by curved surfaces 5, formed
upon the rear édge of éach of ‘the uptights'4,
coming in contact with a tie bar 6 supported
by the side frames 3 of thé machine. * As'the
upper ends of the uprights’ 4 mo¥e ' for-
wardly they contact with transverse rods T
carried by locking ‘pawls 8 and rock “the
upper ends of said ‘pawls-out of locking en-
gagemeéht with a latch or ‘flahge '9- formed
upon the tpper forward edge of the tie bar
6. These pawls 8 are pivotéd at'their lower
ends upon’ transverse rods 10 which are sup-
ported by rearwardly extending arrhs 12 of

‘there
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actuating ‘frames eaéh of which comprises

two arms 12 and a bar 13 connecting the
‘arms 12, each of ‘Whicli arms 12 are’suitably

supported by a transverse shaft 14 suitably
secured in the side frames 3 of the'machine.
Tt is to be understood that the keys 1 are
arranged in banks and for each key bank
1s'one of these actuating frames carry-
ing a transverse rod.10 and locking pawls
8 which in turn carry a rod 7. Spring
means (not shown) are provided .to force
the pawls 8 into locking position as shown
in Fig: 1 in order to prevent any accidental
displacement of the registering frames.
Each of these registering frames is pro-

vided with: an actuating segment gear 16

which is fast to one of the arms 12 and
loosely: ‘mounted on- the shaft 14. Each
actuating segment gear 16 as shown in Figs.
2 and 3 meshes ‘with a corresponding trans-
fer wheel 17-which is provided with teeth or
threads 18 each of which forms an obtuse
angle and the vertex of the angle points in
the direction of movement of a wheel during
rotation - :of - the totalizer wheels. Each
transfer-wheel 17 is mounted to rotate freely
on a corresponding drum 19 which is loosely
mounted ‘upon a collar or:enlarged portion
20 (Figs..6.and "T) on a stationary rod or
shaft 21 which is carried by the side frames
8 of the machine.  Each transfer wheel 17
is' prevented from  moving. axially in one
direction relative to its drum 19 by a plate
22 fast-to the drum 19 and in the other <lirec-
tion by an enlarged portion 23 of the drum.
The totalizer wheels 24 ave fast to sleeves 25
(Figs. 4, 5 and 6) which have a rotating
movement upon the shaft 26. Sleeves 26¢
(Fig. 6) swrrounding the shaft 26 prevents
mdvement of the totalizer wheels longitn-
dinally -of the shaft 26. The shaft 26 is
supported at the outer ends by two for-
wardly and upwardly extending arms 27 of
the totalizer 'frame. Each of these arms
form part of levers 28 leoosely mounted upon
a shaft 29 secured to the frame work of the
machine. -

"~ The pinions 24 are normally out of mesh
with' the teeth 18 of the transfer wheel 17
and are rocked ‘into engagement by cams 3
{Fig.-2) secured to the rotation shaft 31,
upon the beginning of movement of any
of the keys 1. The rearwardly extending,
arms 32 of the levers 28 comprising part of
theé totalizer frame are bifurcated and each
prong 33 of the bifurcated portion is pro-
vided with an anti-friction roller 34 with
which a cam’' 30 engages. But one of these
cams 30 is shown but it will be understood
that a similar‘cam is provided to rock the
lever 28 at the opposite erid of the totalizer
frame. Tt will be seen from this figure that
the first movement of the cams 30 which is
in the direction of the arrow rocks the total-
jzer frame about its pivotal point 29 so as
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to carry the pinions 24 into engagement
with' the transfer wheels 17 so that a con-
tinued downward movement of the opervated
key or keys 1 will cause the uprights 4 to
engage with the transverse bars 10 of the
actuating frames and in this manner cause
the actuating segments 16 to rotate the
transfer wheels 17 and thereby the totalizer
pinions 24 extents determined by the value
of the keys depressed. It will be seen in
Fig. 3 that the units totalizer pinion 24 at

“the right of the figure is adapted to engage

with the' broad gear wheel 17* which is
loosely mounted on the stationary shaft 21
and is constantly engaged with the actuat-
ing- segment 16 operated by the units or
cents keys 1. The threads of this wheel are
parallel with the axis of the shaft and do
not form angles as do the threads of the
transfer wheels for the totalizer pinions of
higher order as there is no totalizer pinion
of lower order from shich “one” is to be
carried.

The rotation shaft 31 as shown in Fig. 1
is provided with a pinion 36 which engages
a two-faced rack plate 37. This rack plate
is provided with a slot 38 into which pro-
jects a lug 39 projecting from a key coupler

- or universal bar 40 common to the keys 1,

30

35

as is well-known in the art. From this de-
seription it will be seen that when the keys
1 are depressed’ the rack plate 37 will be
elevated and the.shaft 81 rotated in a clock-
wise direction as viewed in Figs. 1 and 2.
At the end of the downiward movement of

" the operated key a spring 41 under tension
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between the rack bar and a pin 42 fast to the
frame work at the back of the machine will
shift the rack plate 37 so that the teeth
formed on the forward side of this plate
will engage the pinion 26, and as the rack
plate is lowered by the return of the key to
normal position it will continne the rotation
of the shaft 31, it being understood that the
rack plate 37 is suitably guided by a plate
70 projecting from one of the side frames 3
so that the one side or the other of the two-
face rack plates will always be in engage-
ment with the pinion 36.

Fast to the sleeves 25 on which the total-
izer pinions 24 are rigidly mounted are
transfer disks 44 each of which carries a pin
or stud 45 projecting from its left hand
face. The periphery of each of these trans-
fer disks is provided with a semi-circular
cut or recess 46 and the radius of the disk
which passes throngh the stud 45 also passes
into this cut. When the totalizer pinions
are rocked intc mesh with the transfer
wheels 17 the periphery of each of the trans-
fer disks 44 is carried into contact with a
stud 47 projecting laterally from the base
of a nearly circular disk 48 fast to the right
hand side of the drum 19 carrying the trans-
fer wheel 17 which meshes with the total-

izer pinion of next higher denomination.
The circular portion of this disk isjust flush
with the periphery of the enlarged portion
23 of the drum 19 and carries two projecting
portions 43 and 49,

A rod 50 (Figs. 1 and 2) which is carried
at the outer eng of the upwardly extending
arms of two levers 51 loosely mounted near
the ends of the stationary shaft 21, normally
engages the radial face of the projection 43
on the disk 48. The lower ends of the le-
vers 51 are provided with slots 52 through
which pins 53 -projecting from the upper
ends of levers 54 pass. The levers 54 are
loosely mounted upon the shaft 29 and at
their lower ends are connected by pins 55 to
pitmen 56.
at their rear ends and straddle the rotating
shaft 31 and the pitmen also carry rollers
57 which play in cam grooves 58 formed in
the faces of disks 59 rigidly mounted on the
rotating shaft 31. The configuration of the
cam grooves 58 is such that at the beginning
of the downstroke of the operating ‘key the
pitmen 56 will be drawn rearward to rock
the levers 54 clockwise and the levers 51
counter clockwise and thereby carry the rod
50 out of normal engagement with the pro-
]ectlons 43 on the dlSkS 48 as shown in
Fig.

After a totalizer pinion has been moved
nine steps from zero position, the relieving
cut 46 of the transfer disk 44 is brought op-
posite the stud 47 on the disk 48 and at the
same time the stud 45 on the transfer disk
44 engages the projection 49 on the disk
48 and thereby rotates the drum 19 carry-
ing the transfer wheel 17 of next higher
denomination a slight distance in the di-
rection in which the transfer wheel is being
rotated, that is, counter-clockwise, and as
the totalizer pinion passes the zero position
1t passes out of engagement with the pro-
jection 49. As shown in Figs. 8 and 7 each
drum 23 carries a pin 61 rigidly and radi-
allv seated in its enlarged portion 23. The
inner end of the pin 61 projects beyond the
internal periphery of the drum 19 into a
curved groove or slot 62 in the enlarged
portion 20 of the shaft 21. This cam groove
or slot 62 is so constructed that when the
drum 19 is given a movement relative to
the shaft 21 bv the engagement of the pin
45 with the projection 49 on the disk 48 the
drum 19 awd therefore the transfer wheel
17 are moved to the left and longitudinally
on the stationary shaft 21. As shown in
Fig. 8 the actuating segment gears 16 en-
gage the threads 18 of its transfer wheel
17 immediately to the Tight of the vertices
of the angles formed by the threads so that
when a transfer wheel is shifted to the left

with its drum it will be advanced % a step

of movement ahead of 1ts 'lCtLHtlDO' segment
gear 16 if the latter is moving or moved
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,orie-half of a step if the gear is-not:moving
and .therefore the movement of: totalizer
pinion will be advanced 3 - -step. ahead of
the actuating segment gear due-to.the: extra
1 step of movement of the transfer -wheel.

..Again referring-to Fig. 3, it will ‘be seen

_that each totalizer, pinion engages the
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_back to normal

threads 18-near the left hand side of its
transfer wheels so that when:the:axial:move-

ment -of .the. transfer wheel to ‘the left is .

effected the totalizer. wheel will be driven
}.a -step ahead of :the transfer wheel. As
the transfer wheel has been:moved 3-a step
_ahead of the actuating segment 16 and the
totalizer: pinion has- been moved % a- step
ahead.of the transfer wheel 17 it-can readily

. be, seen: that the totalizer wheel will  be

moved one step.ahead of:the actuating seg-
‘ment gears 16 to-effect the required trans-

fer. Of course, the extent of .movement ef- -

fected by the lateral shifting of the transfer
ivheels: depends.on the inclination of the
teeth-on these wheels to.the axis of the shait,
but this inclination- is made: such: as to, in
the operation just described; impart in, total

- an extra step:of movement to the. totalizer
* pinion when the transfer wheel. 1s.
It may be-noted here that trans- -

shifted
Jaterally.-
fers -may .be - accomplished - regardless -of
whether the actuating segment for ithe to-
talizer -pinion. to which one.is. to.be carried
is stationary or being moved. - In either case
it is.the sliding movement. between -the in-
clined teeth of ithe: transfer wheel and the
teeth of the actuating segment gear 16 and

totalizer pinion that effects the transfer, this
sliding movement advancing the totalizer
pinien one step and.the transfer wheel % of
one step without affecting the actuating seg-
ment gear meshing with-the transfer wheel.

On the upstroke of the key 1 which has
been operated, the rod 50 will be rocked
position by the cams 58 and

during this movement it will engage the ra-

dial faces of the projections 43 on the disks.

48 of the drums 19, which have. been ‘dis-
placed longitudinally of the -shaft 21,.and
will carry .the drums and transfer wheels
back to normal position. It will be appar-
ent, that this :movement of the rod 50 will
move the transfer, wheels and :drums ‘which
have been. displaced back to their normal
positions through the. cooperation of the
cam grooves 62 with the pins 61. -Springs
65, one for.each, transfer wheel, .are coiled
about the.stationary shaft 21 to the right
of the,drums 19 and one end of the springs
are bent about the projections 43 on the
disks 48 while their opposite ends are fas-
tened to -studs 66 projected from the sta-
tionary shaft 21, as best. shown in Fig. 3.
These springs.are only -provided to aid the
transfer disks 44 in:turning the drums 19
against any friction that might occur be-
tween the drums and the stationary . shaft

angled threads on-the transfer:
longitudinal movement of the -wheels ad-

+:1j287,213

91. .These springs might be dispensed, with
and as they domot form essential or neces-

- sary elements -of the. transfer mechanism;
‘their: presence does not

iprevent this mecha-
nism from . being. positive throughout its
operation.

As shown in Fig. 1 the rear end.of the
keys suppeort. tablet indicators 67 of a well-

known form... When the keys are depressed

they -elevate their indicators into view and
the. latter are:locked.in their elevated po-
sitions by a-locking yoke; 68 engaging. under
projections- 69 on the--supporting: rods of
the tablet indicators. B

It is thought that the description given
above -sufficiently. sets forth the -principle

“and modeof operation of the present.in-:

vention. - It is -clear that. each ‘transfer de-
vice consists of a transfer-wheel 17, a drum
19. and . connections between .the drum and.
its supporting shaft whereby the - drum- and

_transfer wheel are shifted longitudinally on

the shaft. This longitudinal movement.is
accomplished:. positively by the. transfer
pinion of next-lower: denomination- and the-
wheels. upon

vance the: totalizer pinions the required step.
The connection between the drams and shaft
comprises, as shown-in the preferred form,
pins 61 carried by the drums and riding the
cam slots 62.in the shaft 21...This mecha-

nism is-so-constructed that transfers are ac-

complished .at the exact. moment ‘required
regardless of whether the actuating seg-
ment gears for the pinions to which one is to
be carried are moving, and this operation
is positive throughout.

. While the form of mechanism herein

_shown and described is admirably adapted
_to fulfil the objects primarily stated, it is to

Jbe understood that it is not intended to con-
fine the invention to:the oneform of embodi-
ment ‘herein shown and :described, as-it is
susceptible of embodiment in various forms,

“all -coming within the .scope .of the -claims
~which follow. :

What is.claimed is:

1. In  machine of the class:described, the
combination with differentially movable ac-
tuators; of transfer. wheels - rotated thereby;
totalizing pinions-adapted to be rotated by
the differentially movable actuators through
said transfer wheels; means. for shifting the
transfer . wheels to effect transfers; and
mechanism for shifting the transfer wheels
back .to.normal position after the transfers

have been completed.

9. In a machine of the class described, the
combination with differentially movable ac-
tuators; of transfer wheels rotated thereby;
totalizing pinions adapted to be rotated by
the differentially movable actuators through
said transfer wheels; means for.shifting the

_transfer wheels to effect transfers regardless .
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of whether or not rotation of the transfer
wheels is being effected by the differentially
movable actuators : and mechanism for shift-
ing the transfer wheels back to normal po-
sition after the transfers have been com-
pleted.

3. In a machine of the class described, the
combination ‘with differentially movable ac-
tuators; of transfer wheels rotated thereby
and constantly in engagement therewith ; to-
talizing pinions adapted to be rotated by
the differentially movable actuators through
said transfer wheels; means for shifting the
transfer wheels to effect transfers; and
mechanism for shifting the transfer wheels
back to normal position after the transfers
have been completed. :

. 4. In a machine of the class described, the
combination with differentially movable ac-
tuators; of transfer wheels rotated thereby;
totalizing pinions adapted to be rotated by
the transfer wheels and normally disen-
gaged therefrom; means for engaging the
transfer wheels with the totalizing pinlons;
and means controlled by the totalizing pin-
ions for shifting the transfer wheels to effect
transfers. : : -

5. In a machine of the class described, the
combination with differentially movable ac-
tuators:; of transfer wheels rotated thereby
and -constantly in engagement therewith;
totalizing pinions disengaged therefrom;
means. for engaging the transfer wheels with
the totalizing pinions; and means controlled
by the totalizing pinions for shifting the
transfer wheels to effect transfers.

6. In a machine of the class described, the
combination with differentially movable ac-
tuators; of transfer wheels rotated thereby;
totalizing pinions adapted to be rotated by
the transfer wheels and normally disen-
gaged therefrom; a device for engaging the
transfer wheels with the totalizing pinions;
means controlled by the totalizing pinions

for bodily moving the transfer wheels to-

effect transfers; and mechanism for bodily
moving the transfer wheels back to normal

position after the totalizing pinions have

been operated.

7. In a machine of the class described, the
combination with differentially movable ac-
tuators; of transfer wheels rotated thereby
and constantly in engagement therewith;
totalizing pinions adapted to be rotated by
the transfer wheels and normally disen-
gaged therefrom; a device for engaging the
transfer wheels with the totalizing pinions;
means controlled by the totalizing pinions
for bodily moving the transfer wheels to
effect transfers; and mechanism for bodily
moving the transfer wheels back to normal
position after the totalizing pinions have
been operated. »

8. Tn a machine of the class described, the
combination with differentially movable ac-

tuators; of transfer wheels rotated thereby;
totalizing pinions adapted to be rotated by

the transfer wheels; and means for bodily

moving the transfer wheels to move -the
latter one-half a step ahead of the differen-

tially movable actuators and the totalizing .

pinions one-half a step ahead of the trans-

fer wheels when transfers are required.
9. In a machine of the class described, the

combination with differentially movable ac-

tuators; of transfer wheels rotated thereby.
and constantly in engagement therewith;.

totalizing pinions adapted to be rotated by
the transfer wheels; and means for bodily
moving the transfer wheels to move the lat-

70
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ter one-half a step ahead of the differen-::
tially movable actuators and the totalizing
pinions one-half a step ahead of the transfer. -

wheels when transfers are required.

10. In a machine of the class described;

the combination with differentially movable
actuators; of a totalizer comprising a plu-

85

rality of totalizing elements controlled by
their corresponding differentially :movable .

. actuators; and rotary transfer elements

adapted to be engaged by the totalizing pin-

_ ions and constructed to be shifted bodily

whereby the transfer elements shifted are
rotated one-half a step ahead of the differ-
entially movable actuators and the totaliz-
ing pinions are moved one-half of a step
ahead of the shifted transfer wheels. .

11. In:a machine of the class described,
the combination with differentially movable
actuators; of a totalizer comprising a plu-
rality of totalizing elements controlled by
their corresponding differentially movable
actuators; and rotary transfer elements
adapted to be engaged by the totalizing
pinions and constructed to be shifted bodily
whereby the transfer elements shifted are
rotated one-half of a step ahead of the dif-
ferentially movable actuators and the total-
izing pinions are meved one-half of a step
ahead of the shifted transfer wheels re-
gardless of whether the totalizing elements
are being moved by the movement of their
differentially movable actuators.

12. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-
by; totalizing pinions adapted to.be rotated
by the differentially movable actuators
through said transfer wheels; means for
shifting the transfer wheels to effect trans-
fers; and mechanism for positively shifting
the transfer wheels back to normal position
after the transfers have been completed.

13. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-
by and constantly in engagement therewith ;
totalizing pinions adapteé’ to be rotated by
the differentially movable actuators through
said transfer wheels; means for shifting the
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transfer * wheels- ‘to - effect transfers, : and
mechanism for positively shifting the trans-

fer wheels'back 'to normal position after the:

describeds

transfers have been completed. -
5+ 14. In a'machine ‘of the class
the combination with ‘differentially movable

actuators; of tramsfer wheels rotated there-

by; totalizin® pinions-adapted to be rotated
by the transfer wheels and normally disen-
10~ gaged -therefrom ; means - for engaging 'the

transfer -wheels with the totalizing: pinions;

and; nyedns -controlled by the totalizing: pin-
joris, for - positively’ shifting: the transfer
whéé:[s"‘t,o‘ effect transfers: = - :

15 ¢ 15. If 2 machine “of ‘the class' described, -
the ‘combination- with differentially- moveble -

actiators;  of transfer wheels' rotated there-

by and having: threads each shaped.to form
‘an, angle; totalizer _pinions adapted ‘to -be
20-engaged - with : said -transfer Wwheels; and
means for shifting the transfer wheels part

of the thréads forming one side of the angles

thereby dausing the transfer wheels'to move--

_one-half of' astep farther than the’ differ:
255 entialy moyable actuators ‘while' the other
pait-of the thireads-cause the totalizing' pin-
jons to'move orie step farther than the trans-
fer: wheels-to cause the totalizer pinions-to
move:an additional' step when ‘transfers are

30 required: =" o -
16::Tn a'machine of the class desecribed,
the combinstion with -differentially movable
actnators;-of -transfer wheels: rotated -there-
by thtalizing: pinions adapted te be rotated
35-by < -the ‘differentially - movable:+ actuators
threugh: 'said “transfer wheels;: means for
shifting the transfer swheelsi to-effect trans-
fers and: so constructed as to simultaneously
effect transfers by transfers if transfers by
40 - transfers:are to be nccomplished; and mecha-
nism: for: shiftikg thé transfer wheels back

to normal position: after the transfers have-

been Jeompleted. ‘¢ -

17.-In a machine of the class described,.

45 -theé combination with actuating mechanism;
of - transfer -wheels' rotated thereby; drums
about : which said -transfer :wheels- rotate
without effectirig’ movement of the drums;
totalizing:'pinions adapted to be rotated by

50 the- transfer wheels; and means-controlled

by “the totelizing: pinions for: rotating: said
druins ‘to : shift :the  transfer: wheels-and

thereby effect transfers fromitotalizing pin-

ions of lower order to those:-of higheér order.:

55-- 18.- In -a '‘machine of ‘the olass described,
the :combination with ‘differentially ‘movable
actuatorsy of :transfer:wheels rotated there-
by drums about which said transfer wheels
rotate vwithout effecting movement of the

60 -drums; tetalizing pinions adapted to be ro-

tated:-by  the transfer wheels; means-con-

trolléd Iy the-totalizing: pinions for rotating:

said drums; and slot and pin connections
for -causing- the rotation of thé drums to
65 -shift:the' transfer wheels-and thereby effect

1,287,218 -

. transfers from totalizing pinions of lower -

-order to those of higher order.

19. Ina machine of the class described,

_the combination with actuating mechanism;

of -transfer - wheels rotated -thereby; drums
~about which said transfer wheels rotate;
. totalizing. pinions.adapted to be rotated by

.+ the transfer.wheels; means controlled by
the. totalizing -pinions for rotating said
drums' to  shift. ithe transfer wheels and
thereby- -effect': transfers - from totalizing

- pinions:of lower -order to those .of higher

- order; and means for positively preventing

the- rotatien of ‘said drums until transfers

are required. = 80
20..In"a machine of - the: class described,. -

the combination with differentially. movable

. actuators; of transferi:wheels rotated there--

- byydrums wbout. which said transfer wheels
rotater totalizing pinions adapted to be-ro-

“tated .- by the transfer wheels; means con-

trolled:by the totalizing pinions for.rotating
said - drumsyislot- and pin connections for

’ causing: the, rotation of the drums to shift

v thetiansfer wheels and thereby effect trans-

.. fers. from totalizing pinions of lower order

‘- to those of higher order; and means. for

. positively:preventing: the. rotation- of . said

.. drums until transfers are required.

21. Ina:machine of the class: described, 95
the combination with actuating mechanism; -

;i of transfer sheels.rotated -thereby;:drums
about which said :transfer: wheels ‘votate;:

. totalizing pinionsiadapted to be rotated by
the transfer:wheels;-for means controlled by 100
totalizing pinions-for: rotating: said drums

~ to shift-the transfer:-wheels and thereby

-effect ‘transfers from. totalizing pinions of

-lower order to those of highér order; means

. for. positively preventing the rotation of 105

- said drums until transfers are required; and.
means: for vestoring -the drums to normal
position: after -transfers have been effected.

99. -In'a‘machine of :the class described,.
the :combination: with differentially movable 110

- actuators; of transfer wheels rotated there-.
by ; drums about which said transfer svheels
rptate. without effecting ‘movement of the

~ dfums; totalizing pinions adapted ito be ro-

+ tated by.the transfer wheels; means con- 115 .

- .trolled:by the'tetalizing. pinions for .rotating: -

igaid ‘drims; slot and pin -connections for

- causing: the rotation: of the:drums to shift
the. trinsfer wheels and- thereby effect trans-
fers from totalizing pinions:of lower order:120

* to- those of . higher “order; and means for

.. -positively restoring the diums 'to normal

" position: nfter ‘transfers: have been effected.

23, In’a machine of:the. class-described,:
the combination with actuating mechanism; 125

.- of -transfer: wheels: rotated - thereby ;" drums
about -which isaid : transfer . wheels rotate
without effecting movement of the drums;
totalizing: pinions:adapted to -be rotated by

70

85

~the -transfer wheels; . and means controlled 130

90 - .



10

15

20

25

30

35

1,287,213

by the totalizing pinions for shifting said
drums and the transfer wheels and thereby
effecting transfers from totalizing pinions
of lower order to those of higher order.

24. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-
by ; drums about which said transfer wheels
rotate and carrying pins; a rod supporting
said drums and having cam slots engaged
by said pins; totalizing pinions adapted to
be rotated by the transfer wheels; pins
rigid with said totalizing wheels for en-
gaging said drums as the totalizing pinions
pass positions requiring transfers to shift
the transfer wheels and thereby effect the
required transfers. : :

95. In a machine of the class described,
the combination with differentially mov-
able actuators; of transfer wheels rotated
thereby; drums about which said transfer
wheels rotate and carrying pins; a rod sup-
porting said drums and having cam slots
engaged by said pins; totalizing pinions
adapted to be rotated by the transfer
wheels; disks rigid with said totalizing
pinions, having notches and carrying pins
adapted to rotate said drums to shift the
transfer wheels and thereby effect trans-
fers; and studs on said drums adapted to
engage the peripheries of said disks to pre-
vent rotation of the drums until transfers
are required, the notches in the disks being
in juxtaposition with the studs when trans-
fers are required.’

96. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-

- by and constantly in engagement therewith;

40

drums about which said transfer wheels ro-
tate, and carrying pins; a rod supporting
said drums and having cam slots engaged
by said pins; totalizing pinions adapted to

" be rotated by the transfer wheels; and pins

45

50

55

60

65

rigid with said totalizing wheels for engag-
ing said drums as the totalizing pinions pass
positions requiring transfers to shift the
transfer wheels and thereby effect the re-
quired transfers.

27. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-
by and constantly in engagement therewith;
drums about which said transfer wheels ro-
tate, and carrying pins; a rod supporting
said drums and having cam slots engaged
by said pins; totalizing pinions adapted to
be rotated by the transfer wheels; disks
rigid with said totalizing pinions, having
notches and carrying pins adapted to ro-
tate said drums to shift the transfer wheels
and thereby effect transfers; and studs on
said drums adapted to engage the periph-
eries of said disks to prevent rotation of the
drums until transfers are required, the

7.

iotches in the disks being in juxtaposition
with the studs when transfers are required.

28. In a machine of the class described,”

the combination with differentially movable
actuators; of transfer wheels rotated there-
by ; drums about which said transfer wheels
rotate, and carrying pins; a rod supporting
said drums and having cam slots engaged
by said pins; totalizing pinions adapted to
be rotated by the transfer wheels; disks
rigid with said totalizing pinions, having
notches and carrying pins adapted to rotate
said drums to shift the transfer wheels and
thereby effect transfers; studs on said drums
adapted to engage the peripheries of said
disks to prevent rotation of the drums until
transfers are required, the notches in the
disks being in juxtaposition with the studs
when transfers are required; and means for
shifting said transfer wheels back to nor-
mal position.

29. In a machine of the class described,
the combination with differentially movable
actuators; of transfer wheels rotated there-
by and constantly in engagement therewith;
drums about which said transfer wheels ro-
tate and carrying pins; a rod supporting
said drums and xfu;wing cam slots engaged
by said pins; totalizing pinions adapted to
be rotated by the transfer wheels; pins
rigid with said totalizing wheels for engag-
ing said.drums as the totalizing pinions
pass positions requiring transfers to shift
the transfer wheels and thereby effect the
required transfers; and means for shifting
said transfer wheels back to normal posi-
tion. :

30. In -2 machine of the class described,
the combination with differentally movable
actuators; of transfer wheels rotated there-
by; drums about which said transfer wheels
rotate, and carrying pins; a rod supporting
said drums and having cam slots engaged
by said pins; totalizing pinions adapted to
be rotated by the transfer wheels; disks
rigid with said totalizing pinions, having
notches and carrying pins adapted to rotate
said drums to shift the transfer wheels and
thereby effect transfers; studs on said
drums adapted to engage the peripheries of
said disks to prevent rotation of the drums
until transfers are required, the notches in
the disks being in juxtaposition with the

‘studs when transfers are required; and a

common operating bar for positively ro-
tating sald drums to cause the transfer
wheels to be shifted back to normal position.

31. In a machine of the class described,
the combination with differentially movable
actuators, of transfer devices rotated there-
by, totalizer elements to be rotated by the
actuators through said transfer devices, the
transfer devices being constructed to also
effect transfers by movement at an angle to
the direction of movement of the actuators,
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and means. controlled by :the totalizer ele-
ments for imparting said transfer movement
to the transfer devices.

32. In a machine of the class described,
the combination with totalizer actuators, of
totalizer elements normally disconnected
from the actuators, transfer devices inter-
mediate the-totalizer elements and the actu-
ators, means for connecting the totalizer ele-
ments to the actuators through the transfer
devices, said devices being movable relative
to both the actuators and the totalizer. ele-
ments to effect transfers while the actuators
and totalizer elements are so connected, and.
means controlled by the totalizer elements
for imparting said relative movement to the
transfer devices.

33. In a machine of the class described,
the combination with differentially movable
actuators, of totalizing pinions, transfer de-
vices intermediate the actuators and the to-
talizing pinions:and tonstantly in engage-
ment with the former, means for engaging
and disengaging the totalizer pinions.-and
the transfer devices, and means controlled
by lower order totalizer pinions for moving
said devices relative to their actuators to ef-
fect transfer operations of the higher order
totalizer pinions.

34. In a machine of the class described,
the combination with totalizer pinions, of
differentially movable actuators, means con-
stantly in engagement with the actuators for
transmitting: movement of the actuators to
the totalizer piniens and movable relative to
both the actuators and the totalizer pinions
to actuate the latter to effect transfers, and
devices controlled by the totalizer elements
for imparting said relative movement to the
aforesaid means. A

35. In a machine of the class described,
the combination with totalizer actuators, of
totalizing elements mnormally disconnected
from the actuators, transfer devices inter-
mediate the actuators and the totalizer ele-
ments, means for connecting the totalizer

Copies of this patent may- be obtained for five cents each, by addressing the “Commissioner-of Patents. -
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clements to the actuators through the trans-
fer devices, said devices being movable rela-
tive to both the actuators and the totalizer
elements to set the totalizer elements a step
ahead of their actuators while the actuators
and totalizer elements are so connected, and
devices positively operated by the totalizer
clements for imparting said relative move-
ment to the transfer device. J

36. In a machine of the class described,
the combination with differentially movable

actuators; of transfer wheels rotated there- -

by, said wheels having teeth arranged at
angles to the planes of its axis; totalizing
pinions adapted to be rotated by the differ-
entially movable actuators -through said
transfer wheels; means for shifting the
transfer wheels to effect transfer ; and mech-
anism for shifting the transfer wheels back
toc normal position after the transfers have
Ireen completed. -

37. In a machine of the class described,
the combination with differentially movable
actuators; of totalizing pinions adapted to be
differentially. actuated thereby, a gear inter-
mediate the actuators and totalizer pinions,
said gear having teeth arranged at angles to
the planes of its axis, and means for shifting
said gear in-the direction of its axis to effect
a movement of the totalizing pinions:inde-
pendent of the movement of the actuators.

38. In a machine of the class described,
the combination with a differentially mov-
oble actuator; of a totalizing pinion adapted
to be actuated thereby; and a herring bone
gear intermediate said actuator and totaliz-
ing pinion, and means for moving said gear
in the direction of its'axis to effect'a move-
ment of the totalizing pinion independent of
the actuator. -

50

55

60

65

70

75"

80

85

In testimony whereof I affix my‘signafure :

in the presence of two witnesses.

THOMAS MIDGLEY, Jr.

‘Witnesses:
W. W. FoLrer,
M. B. StroEHM.

Washington, D. C.”



