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To all whom it may concern: :
Be it known that I, Arren A. HorTon, a
States, residing at

- Detroit, county of Wayne, and State of
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Michigan, have invented certain new and
useful Improvements in Adding-Machines,
of which the following is a specifieation.

The present invention relates to that type
of adding machine or caleulator which is
key-operated as distinguished from the
type in which amount keys merely serve to
set stops and the operation of adding is ac-
complished by a prime mover such as a
crank handle or lever,

One object of the invention is to provide
improved means for preventing overthrow
of adding wheels, which might otherwise
result from undue vibration or springing
of levers acted upon by the keys.

Another object of
vide an improved form of transfer mecha-
nism which will prohibit loss of transfers,
or overthrow in rapid successive depression
of the higher denomination keys.

Another object of the invention is to pro-
vide clearing. means, ¢. e. means for turning
wheels to zero, possessed of increased effi.
ciency in performing this function and in
leaving the machine fully restored to con-
dition for new use;

With these and incidental objects in view,
the invention consists in certain novel fea-
tures of ‘construction' and combinations of
parts the essential elements whereof are
recited in the appended claims and a pre-
ferred form of embodiment of which is de-
scribed in detail hereinafter and fully illus-
trated in the accompanying drawings form-
ing a part of this specification.

Of said drawings, Figure 1 represents
partly in right side elevation and partly
in section a machine embodying the inven-
tion, all the parts being at normal; I ig. 2 is
a fragmentary horizontal section on the line
2—2 of Fig. 1; Fig. 3 shows the front part
of the machine viewed from the right sub-
stantially on the section line 3—38 of Fig. 2
and with a key depressed ; Fig. 4 is a front
elevation and axial section of registering
mechanism; Fig. 5 is a section on the line
5—35 of Fig. 4; Fig. 6 is a vertical Cross-
section taken on the line 6—6 of Fig. 4; Fig.
7 is a section on the line 7—7 of Fig. 4; Fig.
8 is a section substantially on the line 8—§8

7 Specification of Letters Patent.
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the invention is to pro-
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of Fig. 4; Fig. 9 is a view similar to Fig. 7
but illustrating a different condition; Fig,
10 is a section taken substantially on the line
10—10 of Fig. 7; Fig. 11 is a right side
elevation showing parts omitted from Fig.
1; Fig. 12 is a similar view illustrating a
different condition; Fig. 18 is a section sub-
stantially on line 13—13 of Fig. 4; Fig. 14

is a similar view showing a changed condi- -

tion; Fig. 15is a section on a different verti-
cal plane under the same condition as Fig.
14; and Fig. 16 is
machine with the adding wheels and gear-
ing ‘removed to disclose parts of the zero-
setting mechanism. :

The machine is inclosed in . g suitable
casing A preferably a casting comprising
base and sides; and the mechanism 1s sup-
ported by a suitable framework comprising
side pieces B with feet resting upon and
secured to bosses on the bottom of said cast-
ing, sound deadening pads being prefer-
ably interposed. The framework also com-
prises intermediate uprights C to certain
of which are secured angle plates (V. Key
stems D slide through a’top plate E and
through said angle plates and are upheld
by spiral springs d all as shown in Figs. 1
and 2. Also they are slotted to embrace
guiding cross rods « held by the frame side
pieces and uprights. The keys are arranged
in parallel rows, nine in a row, as usual, (Ifig,
16) and their surmounting finger pieces
d’ inscribed from “1” gt the front to “9” 4t
the back and if desired with complementary
numerals for subtraction purposes. There
is a long lever F' for each row of keys, these
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a top plan view of the -
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levers being pivoted at the extreme rear of

the machine on a frame cross rod f and ex-
tending along the keys to g point forward
of them where each lever has integral with
it a segmental rack F”.

overhead portions of the framework and the
levers are adapted to be forced down against
the stress of these springs in varying de-
gree by depression of the keys, and upon
release of the keys the springs F? exert their
power to drive gearing hereinafter described
which is in mesh with the segments F,
Lugs d* struck out from the key-stems ex-
tend over the levers F to contact with the
same at various distances from their pivots
to differentially operate the levers,

Main springs F2
connect depending arms of the levers with -
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As there is a possibility that in rapid and
hard operation, especially with -the higher
denomination keys in action, extreme vibra-
tion of parts might cause movement of the
acting end of the lever beyond that meas-
ured by the key, special means are employed
to guard against overthrow of the adding
wheels by any such excessive motion of the
Jevers. It is obvious that this can be ac-
complished by positively stopping the for-
ward ends of the levers directly below the
segmental racks, and by the present inven-
tion means are provided for doing this in a
very simple and effective way. As the de-
vices employed in this connection for each
row of keys are the same, a description of
set will suffice. .
first to Fig. 1, a bar G is ar-
the key stems suspended by a
pair of radius links G’ and G* journaled on
oross rods at the top of the machine frame,
and this bar is formed along its upper edge
with series of cam projections ¢ and g,
there being one such projection for each key,
and the stems of the keys being equipped
with roller studs d® to act upon them.
Outer inclined edges of a pair of these pro-
jections g and ¢” extend on opposite angles
for cobperation with the studs respectively
on adjacent keys so that an odd number key
thrusts the bar G one way (forward), and
an even number key thrusts the bar the op-
posite way (rearward). The forward ra-
dius link G? extends downward beyond the
bar G and is bent laterally to form a foot g*
to cobperate with stop shoulders on the
lever . The latter is formed at the for-
ward end, immediately back of the gear
segment F’, with a widened open-center por-
tion F* within which the foot g2 projects.
The inner confronting edges of this portion
of the lever have ratchet formations pro-
viding two series of downwardly directed
shoulders, the shoulders at one side being

Referring

staggered with reference to the shoulders at

the other-side and there being a terminal
shoulder at the upper end at each side and in
similar relation. The foot g2 normally
seats in a square notch g* centrally located
between inclined edges below the lowermost
shoulders of the two series, and said foot
has beveled edges to facilitate its so seat-
ing. The extended radius link G2 is prefer-
ably formed as one side of a yoke, the other
side piece G® of which is connected by a
spring ¢° to thie machine frame, said spring
serving to centralize the foot g°. :
Normally the condition is as illustrated
in Fig. 1, the foot g* being out of line with
all of the stop shoulders, and this condition
continues during the first part of the de-
scent of a key, or until the roller stud d°
of a key strikes one of the cam projections
¢ or ¢g’- It will be noted that there are, all
told, nine of the stop shoulders, one for each

1,016,501

key, and of course the purpose is to throw
the foot g* into the path of one or another
of these stop shoulders according to which
key is depressed. Naturally the lowermost
shoulder designated by the numeral “17”

70

is to come into play when the foremost or 1 -

key is depressed, the next higher shoulder,
which is designated by the numeral 2, is to

come into play when the next or “27 key
75

is depressed, and so on. _

Tt will be remembered that the odd keys
cooperate with corresponding inclines of
the cam projections g, whereas the even keys
cobperate with inclines of the cam projec-
tions g’ which extend oppositely to said in-

clines of the projections ¢g. In this connec-

80

tion it is to be noted fbat the_series of four . -
shoulders at the rear side of ‘theopening in

the sector lever serve for the even keys,
whereas the series of five shoulders at the
front side of said opening serve for the odd
keys. The five shoulders .of the forward
series begin with that designated 1 and end
with the terminal shoulder designated 9.
Correspondingly, the four shoulders of the
rear series begin with that designated 2 and
end with the terminal shoulder designated 8.
The bar G is not straight but inclines up-
ward from about its middle toward the
front. Furthermore, the key studs d° are
not all in horizontal alinement and the cam
projections vary to some extent in outline,
the purpose being to properly tinie the ac-

tion of the foot ¢? in its swinging forward

or back to engage with one or another - of

the stop shoulders. Thus, the: “1” key
strikes its cam projection at an earlier point
in its descent than the “2” key strikes its
cam projection, since the foot ¢* should
swing under the shoulder 1 one step earlier
in descent of the sector F’ than such foot
should swing the other way for engagement
with the shoulder 2. The desideratum is to
swing the foot.-as soon as possible into line
with the shoulder, so as to insure full en-
gagement between the parts for effectively
stopping the sector. Varying movements of
the lever F caused by depression of differ-
ent keys through contact at varying dis-
tances from the pivot of the lever, and the
fact that the lugs d? are not normally the
same distance from the lever, but vary some-
what in order to provide for the proper di-
vision of movement of the sector ¥’ into
nine equal increments of movement, are
matters that require to be taken into con-
sideration in establishing ‘the relation be-
tween the several keys and the swinging bar
G, so that the sector will descend the proper
distance before the foot ¢* swings under one
of the stop shoulders, while at the same
time providing for such movement of the
foot at the earliest practicable moment.
The point is of course to make sure that the
foot engages the shoulder corresponding
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with the key. It will be noted that this is
very greatly promoted by having the nine
stop shoulders in different series, those be-
lenging to the .odd keys making up one se-

making
This clearly provides
same series than if all
in a single series, and therefore gives
greater latitude for the early and full en-
try of the foot into the path of the stop
shoulder. - For example,-in the case of de-
pression of the “g”» key as illustrated in
Fig. 3, the foot can and does begin its for-
ward swing as scon as the shoulder 1 has

-passed down well beyond it and without re-

of the shoulder 2 be-

gard to the passage
foot is to swing away

cause of course the
from the latter.

It has been before mentioned that the for-
mation along the front and rear sides of the
opening in the wide portion F* of the sec-
tor lever is in the nature of g ratchet.
Thus, the projections which supply the stop
shoulders have beveled upper edges. This
serves the double purpose of providing for
the early swing of the foot under any shoul-
der and also causing the foot to be forced
out of line with the shoulder upon ascen-
sion of the sector. Of course the spring g
constantly tends to bring the foot to g cen-
tral position out of line with al] of the shoul-
ders, but in rapid operation this might not
alone be dependable. Without the spring
to normal but there
would be objectionable vibration of the foot
and connected parts in rapid rise of the
sector, and excessive noise-making contact
between the foot and different inclined
edges of the stop projections. As it is, the
spring acts to centralize the foot and steady
it so that its vibration is reduced to the mini-
mum. Of course in so acting the spring re-
stores the bar G to normal position, and en-
gagement of the square notch g% with the

_foot at the conclusion of the rise of the sec-

tor, locks said bar in its proper position for
being acted upon in exact time by the keys.
Passing now to the registering mechanism,
a journal rod ¢’ extends across the front part
of the machine, being supported at its op-
posite end in the side frame pieces B and
intermediately by the uprights C through
which it extends; and upon this rod are
mounted pinions H one for each of the sec-
tors ¥’ and meshing therewith respectively,
these pinions being rotatable independently
of each other and adapted to be turned back
and forth by the sectors, with which they are

constantly engaged. The sectors are kept |

in alinement with the pinions by disks 4

‘and 2’ secured to opposite sides of the pin-

ions and overlapping the sectors, and the
disks %’ have peripheral flanges formed as

see Fig. 5. There

ries and those belonging to the even keys
up another oppositely located series.
for a much greater
space between the adjacent shoulders of the
' of the shoulders were

ratchet wheels H’ of the internal variety,
is loosely mounted upon
the journal rod ¢’ adjacent each of the pin-
ions H a sleeve I which is enlarged into a
hub-like portion within the internal ratchet,
and upon said sleeve against a shoulder
thereof is secured a gear wheel I’ carrying a
pawl I* pivotally mounted upon one side
thereof within the said ratchet and pressed
into engagement therewith by a spring ¢
seating in a socket of the hub-lke portion of
the sleeve as shown in Fig. 5. Obviously
this arrangement provides for turning of the
pinion H by downward movement of the
sector without turning the gear-wheel I,
whereas when the sector returns, said gear-
wheel will be turned with the pinion and
ratchet. To prevent overthrow in the latter
operation, there is mounted upon the sleeve
I, a lantern wheel I*, the same being here
shown as equipped with studs or pins ¢/, en-
gaging holes in the gear-wheel I’, Fig. 4,
whereby' to rotatively connect the lantern
wheel, gear and sleeve. Stop pawls are

loosely mounted upon another journal rod

@°, there being one such pawl for each
lantern wheel I3. Pawls designated J, com-
prising all except the one associated with the
units section or bank of the machine, are
connected by springs ' with arms J’ also
loose on cross rod @® and which extend
alongside the associated sectors F” respec-
the lower portions of the sectors, as shown
in Fig. 1, see also Figs. 13 and 14; so that
normally such pawls are forced upwardly
into engagement with pins of the lantern
wheels as shown in Fig. 13. Springs §” tend
to.withdraw these pawls from engagement
with said wheels so that upon the lowering
of any sector the associated pawl unlocks the
gear-wheel I’, the gravity of the pawl and
arm J” also serving to bring this about,
though preferably not relied upon. It will
thus be seen that the gear wheels I’ are nor-
mally locked by these pawls against turn-
ing in the direction in which the sectors
turn them through the ratchet and pawl
mechanism above described, and it will also
be seen that the driving of these pawls into
engagement with the lantern wheels by the
sectors in arriving at their normal position
will effectually prevent any over-rotation of
the gears. Upward movement of the sec-
tors is here shown as limited by their abut-
ment against the journal rod a* on which the
stop members. G2 and G* are mounted, and
of course by the time the sectors strike this
rod they will have
effective position.

It will be understood, of course, that the
springs j are superior to the springs 7/, so
that when the studs 7 drive against the
arms J” the pawls J will move as though
integral with the arms (the spring-studs 42

tively over studs 7/ projecting laterally from -

driven the pawls into

70

75

80

85

90

95

100

105

110

115

120

125

130 -



4

10

15

20

25

30

35

40

45

50

55

60

65

on the arms J” overlying the upper edges of
the pawls J) except, of course, that the
pawls would yield if their ends happened
to encounter the passing pins of the lan-
tern wheels. This, however, is not the real
oceasion for the yielding connection between
the pawls and the arms, which has to do pri-
marily with the resetting or turning to zero
of the number wheels, presently to be de-
scribed, which are actuated by the gears I'.
In the case of the units set of devices, the
stop pawl is not separate from its actuating
arm, but a one-piece structure J2 is em-
ployed as shown in Figs. 1, 11 and 12, such
one-piece structure having a tooth or projec-
tion to engage the lantern wheel and a rear-
ward extension to engage the sector stud 7.
Insofar as concerns the locking of the gear-
wheel, this pawl J* functions the same as
the other pawls J, though as will be herein-
after described it has a special function to
perform in connection with the resetting
or turninig to zero. Backward turning of
the gear wheels I” is prevented by the en-
gagement with the lantern wheels of pawls
K independently journaled upon another
cross-rod @, and pressed by springs %
against the pins of the lantern wheels, see
Fig. 13. The gear wheels I’ are in constant
engagement with the members respectively
of another set of gear whee}s T which are se-
cured respectively to hubs 7 (Fig. 4) jour-
naled upon sleeves n which are in turn jour-
naled upon a cross-rod a° extending from
side to side of the machine. There are also
secured to said hubs m, arms 7/ carrying
studs m? on which are journaled pinions M’.
These pinions protrude through orifices in
the gears L and as planet gears they engage
sun gears M? upon the rod af. All the sun
gears except that with which the planet
gear M’ of the units order engages, are ro-
tatable upon the rod a® for transfer or tens
carrying purposes, it being of course ob-
vious that there is no carrying to the units
wheel. The planet gears M’ are of double
width, and besides meshing with the sun
gears M?, mesh with internal gears N which
form part of the number wheels N, whose
webs NZ are fastened to the aforesaid sleeves
n respectively. There are formed upon the
latter outside these webs, pinions N2 which
mesh with gear wheels O on journals in
bearings set in the division plates C, such
journals carrying on the other sides of said
plates, pinions O’ in mesh with the internal
gears O? These internal gears have their
webs secured to hubs O? journaled upon
sleeves m* integral with the hubs of the sun
gears M2 Springs P are coiled around the
hubs O3, there being one spring for each
hub, and each spring being connected at one
end to a stud o projecting from the side
of a disk O* also secured to the hub O°.
The said disk is formed with a slot o’ in the

‘ber wheel, <. e.

1,016,501

arc of a circle, see Figs. 7 and 9,and through
such slot projects a stud p from the side
of another disk P’ which 1s secured to the
hub of the sun gear MZ, it being understood
that there is one of these disks secured to
each sun wheel except that belonging to the
units section of the machine, which always
remains fixed. It is here shown so0 held by
o frame arm m® which interlocks with a stud
on a disk M? secured to the hub of this same
wheel (Fig. 1).

Tt will be obvious that the turning of any
gear wheel L by 2 sector-actuated gear-
Wheel I’ will result in turning of the asso-
ciated number wheel N” through the medium
of the planet gear M’ as the latter traverses
the sun gear M2, being at the same time en-
gaged with the internal gear N. Naturally
the ratio of movement 15 made such as to
turn the number wheel distances according
with the number of the key depressed. In
so far as the units wheel is concerned this is
the only turning thereof which need be con-
sidered, except that done in a zero-setting
operation, but of course as to higher order
wheels they must receive one step move-
ments to register tens carried over from
lower wheels. This is done by the springs
P and timed by an escapement mechanism
which will next be described.

The ratio between the pinion N® on a num-
ber wheel and the internal gear 02 which it
drives is such that for every complete rota-
tion of the number wheel the disk O* makes
one-fifth of a rotation; therefore said disk
has upon its periphery five equi-distant cam
projections 0° beveled on one side and radial

on the other, and the disk P’ similarly has

five equi-distant projections 2° with radial
sides facing oppositely to the projections 0°
of the disk O% as clearly shown m Figs. 7
and 9. There is an escapement lever or pal-
let @ for each pair of the disks O* and P’
and journaled upon the cross-rod a®. At the
extremity of one arm of this pallet there is
a laterally turned portion ¢ which rises
upon the periphery of the disk O*. Closely
adjacent this portion there projects from the
body of the pallet a finger ¢’ in the plane
of the disk P’, see Fig. 10, the inner edge
of which (¢. e. the edge toward the pivot
of the pallet) is designed to be abutted by
the radial side of one or another of the pro-
jections p°, as illustrated in Fig. 7. This
may be regarded as the normal condition
and here it will be noted that the radial side
of one of the projections 0 is engaged with
the outer side of the laterally turned end
portion ¢ of the pallet, the associated num-
the number wheel which is di-
rectly connected to the disk O* being at zero.
The other arm of the pallet has a crescent
shaped end-portion Q’ overlying approxi-
mately one-fifth of the circumference of the
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disk P’ and serving (by contact of its inner
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_ curved edge against one of the projections
?°) to prevent disengagement of the finger
g’ from the disk P’ except at the proper
time, 7. e. except as disengaged by the cam-

5 ming action of a projection o°. against the
end portion ¢ of the pallet, as illustrated in
Fig. 9. At such time the point or forward
extremity of the crescent Q' moves into mo-
mentary engagement with the projection p”

10 next but one to that from which the finger

- ¢"-has been disengaged. This is to prevent
possibility of the intermediate projection p°
passing the finger ¢’. Springs ¢° applied to

~ the pallets Q rock them 1n a direction to en-

15 gage their fingers ¢’ with the disks P’, and
it will be understoed that when a number
wheel moves from “9” to zero the corre-
sponding projection 0° passes- entirely by
the pallet end portion 4. - Immediately it
20°has passed the spring applied to the pallet
throws the finger ¢’ against the periphery
of the disk P’ and in the path of the on-
coming projection p° 1In this connection it
may be cbserved that the edge of the cres-
25 cent Q” at the forward extremity on the in-
ner side is rounded so that the projection p®
which has encountered the end of .the cres-

cent may get a camming action thereon to-

aid in forcibly throwing the finger ¢’ into

the path of the projection p° next ahead.
With the disk P’ locked by the arm Q of

the pallet, as illustrated in" Fig. 7, it will

30

be seen that the turning of the lower order

wheel of two adjacent wheels will, through
the gears N2, O, O’ and O?, wind up or ten:
sion the spring P by turning the dis O*, the
slot o’ providing for this turning of said
disk independently of the other disk P’.
Therefore the spring is always ready to in-

85

410

let. It will be understood, of course, that
the ratio between sun gear N* and the num-

ber wheel gear N is such that the one-fifth

45 turning of the sun gear with the disk P’ will
advance the number wheel, through the me-
dium of the planet gear M’, one-tenth of a
revolution or one numerical step. Obviously
such ‘transfer or carrying action can take
place: simultaneously ‘with the turning of

the number wheel by its key-actuated sector.

50

The above described combination of plan-

etary :gearing and escapement devices pro-
vides a construction of carrying mechanism
which is thoroughly reliable and extremely
speedy in operation, besides having advan-
tages in the matter of compactness in assem-
. blage. 1In the latter connection it may be
noted that the gears I have off-set or de-
pressed central portions coming in line with
the gears N and. that the gears M2 come in
line with the outer portions of the gears L,
see Fig. 4,
Passing now to the matter of re-setting
85 the number wheels to zero, this is done by

55

60

stantly advance the disk P’ upon release of-
the latter from the escapement lever or pal-

B

turning all of the whéels forward to the €9» -

same ‘operation pulling

Position and in the
one step so that when

the units sector down

released it will turn the units wheel to zero-

and the other wheels will be turned. to zero
through the carrying action that ensues.
To advance the wheels to the “9” position
the internal gears O2
ing obvious that by turning them the num-
ber wheels will be rotated. Each of said
internal gears carries projecting laterally
from its web five equi-distant studs or pins
0® and one or another of these is adapted
to be acted I}pon_ by a hook R which nor-
mally stands forward ott of the path of said
studs, as shown in Figs. 1 and 13. Tt is s0
held by a cross rod a7 against the stress of
a spring R’ connecting a lower portion of
the hook with cross rod ad.

A rock shaft S journaled in suitable bear-

are laid hold of, it be- .

70

7%

890

86

ings:at the front part of the machine carries

a series of arms S’ extending alongside the
lower portions of the hooks R respectively,
and equipped with studs Sz engaging longi-
tudinal slots » in the hooks. Normally the

springs R’ tend to rock the hooks upon said

studs, which are then in the upper ends of
said slots, but such motion of the hooks is
resisted by the cross rod o' which is then
engaging seats or sockets in the rear edges
of the hooks as illustrated in Fig. 13. When
the arms S’ are swung downward by the

90

95

rocking of the shaft S in the direction of -

‘the arrow the first effect is to turn ‘the hooks

R to a limited extent, the cross rod a’ sup-
plying ‘fulera. Thereby the hooks are
brought into position at their upper ends
to engage pins or studs o°. Continued
downward swinging of the arms S’ brings
their studs S to the lower ends of the slots
7, whereupon the hooks are drawn down.
ward, stretching the springs R’ (Fig. 14),
and will pick up the gears 0%, by engage-
ment with their studs or pins %, at varying
points according to what the number wheels
are registering at the time. The relation
between these parts is such that the full
downward movement of the hooks, pro-
duced by downward swinging of the arm
S’, will rotate the number wheels forward
to the 9 position. The formation of the rear
edges of the hook members above the seats
or sockets which normally engage the cross
rod o’ is such as to accommodate the arc
movement of the portions of the hooks en-
gaged with thestudsor pins %, the said edges

having a reverse curvature in the arc of a cir.-

cle, as clearly shown in Figs.13and 14. In
order to prevent overthrow of the wheels
in the zero setting operation, 7. e., movement
beyond the “9” position, a pair of levers T
of bell crank form are loosely mounted upon
the cross rod a* (Figs. 13, 15 and 16). The
rearwardly extending arms of these levers
carry a cross-bar or plate T having up-
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S

standing lugs ¢ one for each number wheel
and adapted to be moved into the paths of
ins or studs n® projecting from the webs
N2 of the latter and so located thereon that
when said wheels exhibit 9s the studs have
arrived at the rear sides of these lugs, as
shown in Fig. 15. In the present construc-
tion the lugs are not brought into such
position until the hooks R have descended
come distance, though said lugs are brought
to effective position in ample time to prevent
the possibility of overthrow. Suitable pro-
vision is made for so timing the action of
these stop lugs, as follows: The depending
15 arms of the bell-crank levers T are formed
with longitudinal slots, the upper portions
# of which are normally concentric: with
the shaft S but lower portions #° of which
are eccentric thereto or of cam formation.
The studs S? of adjacent arms S’ extend
through these slots and traverse the con-
centric portions #* thereof during the greater
portion of the downward swing of the arms
S’, but as these arms complete their down-
ward movement, the studs act upon the ec-
centric or cam portions #* of the slots and
thereby rock the levers and project the lugs
¢ into the paths of the number wheel studs »’.
Tt is of course necessary that the wheels
be unlocked before the hooks R start down-
ward. To this end the locking pawls J have
downward extensions #¢ with curved rear
edges §° normally eccentric to the shaft S,
and the arms S’ have studs or pins s°
35 adapted, during the first part of the down-
ward movement of said arms, {o ‘act upon
the corners at the upper ends of said edges
and disengage the pawls from the lantern
wheels T¢ as 1llustrated in Fig. 14, then hold-
40 ing said pawls displaced, during the further
downward movement of the arms, by reason
of the studs traversing the curved edges then
concentric with the shaft S, Fig. 14. As
to all but the units pawl this does not have
45 any effect upon the sectors F’, as the springs
j stretch, being inferior to the sector springs
2. However, it will be remembered that
the units locking pawl J* is integral with
the rearwardly extending arm which en-
50 gages the sector stud f. Hence when the
pawl is rocked to disengage it from the lan-
tern wheel the sector will be forced down-
ward., The relation of parts is such that
the downward movement of the sector thus
55 produced is exactly equal to the movement
produced by depression of the “1” key.
Hence when the shaft S is released and
restores to normal the units sector will turn
its wheel one step forward or from “9” to
zero, and a carrying action will ensue all
the way across the series of wheels so that
all come to zero position. _
" "As the arm S which acts to turn the units

20

25

30

60

wheel carries the stud s° which unlocks the

65 tens train of gear (owing to the lateral rela-
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tionship of parts as shown in Fig. 4, the
units gear O? being spaced considerably
leftward of the units lantern wheel I? and
the studs s® projecting leftward, as the ma-
chine is viewed from the front), a short 70
additional arm S* is secured on the rock
shaft S near its right hand end to operate
the pawl J?, the latter having a depending
pranch §7 like those of the pawls J, and the
said short arm having a stud s® to act there-
on, Figs. 11 and 12.

‘Actuation of the rock shaft S is effected
by a hand lever W arranged at the right
hand side of the machine, as shown in Figs:
1,11 and 12, and screwed to rotative engage- 80
ment with a short rock shaft W’ which car-
ries a crank arm W? operatively connected
to a similar crank arm S* secured to the
rock shaft 8. The connection is preferably
a yielding one in the interest of safeguard- 85
ing the machine against violent usage and
of protection in the event of a hitch in the
operation. Thus a link member W+, pivoted
to the crank arm W2, is longitudinally

75

“slotted at its other end to embrace 2 stud 90

S7 on the crank arm S* and springs X con-
nect a cross head W?, at the slotted end of
the link W¢, with a cross head S5 at the
similarly slotted end of a link member S°,
which at its forward end is pivoted on the 95
stud §7 and at its rear end embraces the
pivot stud w on the crank arm W2 A
spring Y attached to the cross head S° and
to the frame work restores the rock shaft S
after it has been rocked one way by the han- 100
dle W. :
Naturally the first thing that must occur
on the turning of the register to zero is the
unlocking of the gears, and it will be noted
that the studs s® and s® stand ready to im- 105
mediately rock the pawls J and J2 and fur-
ther that a very short movement is required
to fully disengage the pawls from the lan-
tern wheels so that this will occur before
there is any downward movement of the 110
hooks R, though in case of a number wheel
standing at zero to begin with the asso-
ciated hook R would swing into engagement
with one of the studs o° (see Tig. 13) dur-
ing this first short portion of the movement 116
of the handle W. Downward movement of
the units sector one step would also neces-
sarily take place during this same period.
‘As to-the timing of the stop-bail T T’, an
early movement to put its lugs ¢ into the 120
paths of the studs n® would not be ob-
structed, nor would it interfere with any-
thing, but if the bail got its movement up-
ward at the beginning of the operation, it
would not restore until the end of the op- 125
eration, whereas at such time the gears
must have been seasonably unlocked for the
one-step mevement from «'9 ” to zero. FHence
it, is preferable to throw the bail to locking
position during the latter part of the for- 130
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scribed, the combination of an actuating le-
ver having confronting series of sto shoul-
ders; keys for differentially actuating said
lever; a swinging stop member adapted to
engage a shoulder of one series when moved 70
one way and a shoulder of the other series *
when moved the other way; and means for
oppositely moving said member by different
keys. :

7. In a machine of the character do- 75
scribed, the combination of an actuating’
lever having confronting series of stop
shoulders; keys for differentially actuating
said lever; a swinging stop member adapted
to engage a shoulder of one series when gq
moved one way and a shoulder of the other
series when moved the other way; and a re-
ciprocating bar attached to said member and
operated upon by the keys with provisions
lfor moving said bar oppositely by different gg
teys.

8. In a machine of the character de-
scribed, the combination of an actuating
lever having confronting series of stop
shoulders; keys for differentially actuating g¢
said lever; a swinging stop member adapted
to engage a shoulder of one series when
moved one way and a shoulder of the other
series when moved the other way; and a re-
ciprocating bar attached to said member g5
and operated upon by the keys, said bar
having alternating oppositely inclined cam
projections one for each key.

In a machine of the character de-
scribed, the combination of an adding wheel; 300
an actuator lever therefor having two con-
fronting series of shoulders, those of one
series staggered with relation to those of the
other; a swinging stop adapted to engage
sald shoulders; a bar connected to said stop 105
-and having two series of cams those of one
series alternating with those of the other and
oppositely inclined relative thereto; and a
series of depressible keys to act upon the
lever different distances from its pivot and 119
having studs to act upon the cams of said
bar, the odd keys acting upon one series of
said cams to swing the stop one way and the
even keys acting upon the other series of
cams to swing the stop the other way. 115

10. In a machine of the character de-
scribed, the combination of an adding wheel ;
an actuator lever therefor having two con-
fronting series of shoulders, those of one
series staggered with relation to those of the 120
other; a swinging stop adapted to engage
said shoulders; a bar connected to said stop
and having two series of cams, those of one
series alternating with those of the other and
oppositely inclined relative thereto; a series 325
of depressible keys to act upon the lever dif-
ferent distances from its pivot and having
studs to act upon the cams of said bar, the
odd keys acting upon one series of said cams
to swing the stop one way and the even keys 130

ward stroke of the handle and correspond-

ingly retract it during the first part of the

return stroke of said handle, as provided

for by the hereinbefore described construc-
5 tion.

It will be understood that in the carrying
operation, whether oceurring in registering.
operations or zero setting operations, the

- pawls J hold the gears T from turning for-

10 ward,—these pawls, in the case of zero-set-
ting, being brought back into the paths of
lantern wheel pins before the carry actually
oceurs. :

Any suitable means may be employed for

15 limiting the movement of the handle. In
the present instance, the stud, w, is extended
outward to abut the ends of arms B2 which
spring from the lower bar of the right side
frame piece B.

20  What is claimed is:

1. In a machine of the character de-
scribed, the combination with a lever and
depressible keys for differentially operating
the same; of a stop member for the lever;

25 and means for'moving said stop member in
opposite directions by adjacent keys to posi-
tion it for engagement with the lever to stop
the latter at different degrees of movement.

In a machine of the character de-

80 scribed, the combination with 5 lever and
depressible keys for differentially operating
the same; of a stop member for the lever
and a bar connected to said stop member and
movable oppositely by adjacent keys to po-

85 sition the stop member for engagement with
the lever to stop the latter af different de-
grees of movement.

8. In a machine of the character de-
scribed, the combination with g lever and

40 depressible keys for differentially operating
the same; of 3 stop member for the lever;
a bar connected to said stop member and
movable oppositely by adjacent keys to po-
sition the stop member for engagement with

45 the lever to stop the latter af different de-
grees of movement; and means for normally
holding said bar in a neutral position.

In a machine of the character de-
seribed, the combination with adding mech-

50 anism and operating keys therefor; of stop
members one having confronting series of
shoulders and the other adapted for engage-
ment with said shoulders and one such mem-
ber being movable oppositely by different

55 keys and the other member being differen-
tially driven by the keys in operating the
adding mechanism. .

5 In a machine of the character de-
scribed the combination of an actuating Ie-

60 ver having confronting series of stop shoul-
ders; keys for differentially actuating said
lever; and a stop member movable oppo-
sitely by different keys to engage a shoulder
of one series or the other.

65 6. In a machine of the character de-
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“wheel applied to the sun

P

acting upon the other series of cams to swing
the stop the other way; and a spring applied

“to the stop to centralize it.

11. Tn a machine of the character de-
seribed, the combination of adding wheels;
actuators therefor, planetary gearing be-
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a spring connected to said es-
capement wheel and to the lower order wheel
to be tensioned thereby; and an escapement
detent tripped by said lower order wheel.

19. In a machine of the character de-
seribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a coiled spring connected to
said escapement wheel and to the lower or-
der wheel to be tensioned thereby; and an
escapement detent tripped by said lower
order wheel.

13. Tn a machine of the character de-
seribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a cam disk turning with the
lower order wheel; a spring connecting the
said disk to the escapement wheel; and an
escapement detent engaging the latter and
the cam disk.

14. In a machine of. the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a cam disk turning with the
lower order wheel; a spring connecting the
said disk to the escapement wheel; and an
escapement pallet one arm of which has por-
tions engaging respectively the escapement
wheel and the said cam disk and the other
arm of which has a widened end portion
spanning the space between two projections
6f the escapement wheel. a

15. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a cam disk turning with the
lower order wheel; a spring connecting the
caid digk to the escapement wheel; and an
escapement pallet one arm of which has por-
tions engaging respectively the escapement
wheel and the said cam disk and the other
arm of which has a cam end for a projection
of the escapement wheel to act upon.

16. Tn a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels; an escapement
wheel of the higher
order train; a cam disk turning with the

“wheel and the said cam
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lower order wheel; a spring connecting the
said disk to the escapement wheel; and an
escapement pallet one arm of which has por-
tions engaging respectively the escapement
disk and the other
arm of which has a widened end portion
spanning the space between two projections
of the escapement wheel, and a cam terminal
of said widened portion for a projection of
the escapement wheel to act upon.

17. In a machine of the character de-
seribed, the combination of adding wheels;
actuators therefor; planetary gearing
tween actuators and wheels; an escapement
wheel applied to the sun wheel of the higher
order train; a coiled spring concentric wit
said wheels and connected to said escape-
ment wheel and to the lower order wheel to
be wound thereby; and an escapement de-
tent tripped by said lower order wheel.

18. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear in
mesh therewith, an actuator gear carrying
the planet gear and concentri¢ with the in-
ternal gear, and a sun gear normally fixed;
an escapement wheel carried by the sun-
gear of the higher order train; a coiled
spring concentric with the sun gear and
sttached at one end to said escapement
wheel; a cam disk to which the other end
of said spring is attached; gearing con-
necting said cam_disk to the lower order
adding wheel; and an escapement pallet en-
gaging the cam disk and the escapement
wheel. ,

19. Tn a machine of the character de-
seribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear in
mesh therewith, an actuator gear carrying
the planet gear and concentric with the in-
ternal gear, and a sun gear normally fixed;
an escapement wheel carried by the sun-
gear of the higher order train; a coiled
spring concentric with the sun-gear and at-
tached at one end to said escapement wheel ;
a cam disk to which the other end of said
spring is attached;
gaging the cam disk and the escapement
wheel; an internal gear unified with said
cam disk; a gear on the lower order wheel;
and intermediate pinions connecting said
gear and the internal gear.

90. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary: gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear n
mesh therewith, an actuator gear carrying.
the planet gear and concentric with the in-
ternal gear, and a sun-gear pormally fixed;

an escapement pallet en--
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an escapement wheel carried by the sun-gear
of the higher order train; a coiled spring
concentric with the sun gear and attached
at one end to said escapement wheel; a cam
disk to which the other end of said spring
it attached; an escapement pallet engaging
the cam disk and the escapement wheel; an
internal gear unified with said cam disk; a
gear on the lower order wheel ; intermediate
pinions connecting said gear and the inter-
nal gear; a pawl adapted to engage the lat-
ter for turning the wheel to a position one
step short of zero; actuating means for said
pawl; and a device operated by said means
to impart a one-step movement to the actua-
tor of the units order.

21. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary "gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear in
mesh therewith, an actuator gear carrying
the planet gear and concentric with the in-
ternal gear, and a sun-gear normally fixed ;
an escapement wheel carried by the sun-gear
of the higher order train; a coiled spring
concentric with the sun gear and attached
at one end fo said escapement wheel; a cam
disk to which the other end of said spring
Is attached; an escapement pallet engaging
the cam disk and the escapement wheel ; an
internal gear unified with said cam disk; a
gear on the lower order wheel; intermediate
pinions connecting said gear and the inter-
nal gear; a pawl adapted to engage the lat-
ter for turning the wheel to a position one
step short of zero; actuating means for said
pawl; a device operated by said means to
impart a one-step movement to the actuator
of the units order; and a stop to prevent
movement of the wheel past the said posi-
tion, said stop set by said means.

22. In a machine of the character de-
scribed, the combination of adding wheels,
differential actuators therefor, "pawls for
turning the wheels to corresponding posi-
tions one step short of zero, carrying mecha-
nism between the wheels, means for operat-
Ing said. pawls, and a device actuated by
sald means to impart a one-step movement
to the actuator of the units order.

23. In a machine of the character de-
scribed,-the combination of adding wheels,
differential actuators therefor, pawls for
turhing the wheels to corresponding posi-
tions one step short of zero, carrying mecha-
nism between the wheels, means for operat-
Ing said pawls, stops set by said means te
prevent advance of the wheels beyond such
positions, and a device actuated by said
means to impart a one-step movement to the
actuator of the units order. »

24. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; gearing between the ac-

o

tuators and wheels; locking pawls normally
engaging said gearing to prevent forward
movement thereof; pawls for turning the
wheels to positions one step short of Zero;
means for operating the latter pawls and

disabling the locking pawls and imparting

a one-step movement to the units actuator;
and carrying mechanism between the wheels,

25. In a machine of the character de-
scribed, the combination of adding wheels;

Aactuators therefor; gearing between the ac-

tuators and wheels; locking pawls normally
engaging said gearing, one such pawl having
a portion engaging the units actuator; arms
spring connected to the other pawls and en-
gaging the other actuators; pawls for turn-
ing the wheels to positions one step short of
zero; means for operating the latter pawls
and the first mentioned pawls; and carrying
mechanism between the wheels.

26. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; gearing between the ac-
tuators and wheels; locking pawls normally
engaging said gearing; one such pawl hav-
ing a portion engaging the units actuator;
arms spring connected to the other pawls
and engaging the other actuators; pawls for
turning the wheels to positions one step
short of zero; a rocking structure compris-
ing arms engaging the latter pawls .and
studs to operate upon the first-mentioned
pawls; a handle applied to said rocking
structure; and carrying mechanism between
the wheels. '

.27. In a machine of the character de-
scribed, the combination of adding wheels
having correspondingly- positioned stop
studs; actuators for the said wheels; pawls
for turning them to positions one step short
of zero; a bail having lugs to enter the paths
of the wheel-studs; means for operating the
pawls and said bail and imparting a one-
step movement to the units actuator; and
carrying mechanism between the wheels,

28. In a machine of the character de-
scribed, the combination of adding wheels
having  correspondingly positioned stop-
studs; actuators for the said wheels; pawls
for turning them to positions one step short
of zero; a bail having lugs to enter the paths
of the wheel-studs; a rocking structure hav-
ing arms engaged with said pawls and with
sald bail and adapted to'impart a one-step
movement to the units actuator; a handle
applied to said rocking structure; and carry-
ing mechanism between the wheels,

29. In a machine of the character de-
scribed, the combination of adding wheels
having correspondingly positioned stop-
studs; actuators for the said wheels; pawls
for turning them to positions one step short
of zero; a bail having lugs to enter the paths
of the wheel-studs and cam slotted arms; a
rocking structure having arms engaged with
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said pawls and studs engaging the cam-slots
of the bail-arms; means operated by said
rocking structure for imparting a one-step
movement to the units actuator; a handle
applied to said rocking structure; and carry-
ing mechanism between the wheels.

30. In a machine of the character de-
scribed, the combination of adding wheels;
actuators therefor; planetary gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear In
mesh therewith, an actuator gear carrying
the planet gear and concentric with the in-
ternal gear, and a sun-gear normally fixed;
an escapement wheel carried by the sun-gear
of the higher order train; a cam disk; a
spring connecting the latter and the escape-
ment wheel; an escapement detent engaging
the latter and the cam disk; gearing connect-
ing said disk and the lower order wheel ; and
means applied to said gearing for turning
the latter to a position ome step short of
zero and operating to impart a one - step
movement to the actuator of the units order.

31. In a machine of the character de-
seribed, the combination of adding wheels;
dctuators therefor; planetary gearing be-
tween actuators and wheels comprising in-
ternal gears on the wheels, a planet gear in
mesh therewith, an actuator gear carrying
the planet gear and concentric with the in-
and ‘a sun-gear normally fixed;

. an escapement wheel carried by the sun-gear

35

- ment wheel;

of the higher order train; a cam disk; a
spring connecting the latter and the escape-
an escapement detent engaging
the latter and the cam disk; an internal gear
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unified with said cam disk; a gear on the
lower order wheel ; intermediate pinions con-
necting said gear and the internal gear; a
pawl adapted to engage the latter for turn-
ing the wheel to a position one step short of
zero; actuating means for said pawl; and a
device operated by said means to impart a
one-step movement to the actuator of the

units order.

40

45

39. In a machine of the character de-

scribed, the combination of adding wheels; -

actuators therefor; planetary gearing be-
tween actuators and wheels comprising 1n-
ternal gears on the wheels, a planet gear in
mesh therewith, an actuator gear carrying
the planet gear and concentric with the in-
ternal gear, and a sun-gear normally fixed;
an escapement wheel carried by the sun-gear
of the higher order train; a cam disk; a
spring connecting the latter and the escape-
ment wheel; an escapement detent engaging
the latter and the cam disk; an internal gear
unified with said cam disk; a gear on the
lower order wheel; intermediate pinions con-
necting said gear and the internal gear; a
pawl adapted to engage the latter for turn-
ing the wheel to 2 position one step short of
zero; actuating means for said pawl; a de-
vice operated by said means to impart a one-
step movement to the actuator of the units
order; and a stop to prevent movement of
the wheel past the said position, said stop

set by said means.
’ ALLEN A. HORTON.

Witnesses:
F. C. RinscHE,
Artaur W. FRENZEL.
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