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To all whom it may concern:
Be it known that 1, Warter J. Pasinsxr,
a citizen of the United States, residing at
Detroit, in the county of Wayne and State
5 of Michigan, have invented certain new and
useful Improvements in Adding-Machines,
of which the following is a specification.
The present invention relates morve par-
ticularly to the transfer or carrying mech-

10 anism of an adding machine and is pri-

marily intended for that type of machine in

which there are independent actuators for

adding wheels of different orders or denom-
inations, which actuators are individually

15 operated by manipulative means such as
series of depressible keys.

One object of the present invention is to
prevent overthrow of a registering wheel to
which earrying movement is being -

20 parted, by reason of the actuator for that
wheel being held in operated or abnormal
position while the actuator of next lower de-
nomination is operated to rotate its own reg-

- istering wheel to such extent as to cause car-

25 rying movement of the higher order wheel.
‘In the particular machine which will here-
inafter be specifically described, each actu-
ator ig in the form of a lever having a rack
sector in mesh with pinions and the latter

80 are connected through ratchet and pawl
mechanism with gears normally locked but
adapted to be unlocked upon the actuators
being moved from normal. It is this un-
ldtking that.makes possible overthrow of

85 the higher order wheel if its actuator is held
in abnormal position while the next lower
order actuator is operated. By the present
invention provision is made for again lock-
ing the higher order gear when its actuator

40 has been fully operated. I should perhaps
add at this point that though the actuator
for the higher order wheel is adapted to

turn that wheel through the medium of the

gear, the carrying movement, in the particu-

45 Jar machine hereinafter speécifically de-.

scribed, takes place independently of any
movement of said gear, which does not mesh
with the registering wheel but is connected
thereto through planetary gearing.

Another object of the present invention is
to provide an improved form of escapement
mechanism which ‘will redunce to the mini-
mum that movement of a higher order
wheel which accompanies or is caused by the
55 preliminary or initial shifting of an escape-

50

ment detent, so that should such shifting
occur prematurely, as it may, by reason of
momentum, nomerals displaced by the reg-
istering wheels will not be thrown notice-
ably otit of alinement. I aim to accomplish
thig without having recourse to detent shift-
ing camn projections confined in extent to an
arc corresponding with that of the register-
ing wheel between the “97” and “07” in-
scriptions thereon. By so doinig T obviate

hard action and excessive wear incidental to -

the necessarily abrupt character of cam pro-
jection when confined in extent to the are
above mentioned. In my improved escape-
ment mechanism I furthermore seek to ob-
viate any tendency of the detent to stick in
its shifted position by reason of friction be-
tween it and the escapement disk when the
carrying spring, which is superior to the de-

tent spring, has been released by the pre- .

liminary or initial detent shift. In this con-
nection I arrange for an edge to edge en-
gagement at such an angle to the intersect-
ing radius of the detent that this engage-
ment of itself tends to return the detent
member to normal.

In the drawings which accompany and
form part of this specification Figure 1 rep-
resents, partly in-section and partly in side
elevation,” a complete adding machine in
which my improvements are incorporated,
all the parts being at normal; Fig. 2 is a
view somewhat similar to the left hand por-
tion of Fig. 1 on a larger scale and taken
on a section line further over or just to the
right of a higher order train of mechanism
than appears in Fig. 1, this view further
differing from Fig. 1 in showing a changéed
relation of parts due to depression of the
“17” key of the series; Fig. 8 similarly illus-
trates some of the parts appearing in Fig. 2,

‘though here a different relative positioning -

is illustrated as due to depression of the “ 47
key of the series; Fig. 4 is a partial vertic4l
cross-section and a partial front elevation

of the forward part of the machine, the sec-

tion being substantially on a line 4—4 of
Fig. 1 and the view being curtailed later-
ally; Fig. 5 is a plan view and horizontal
section taken substantially: on the line 5—5
of Fig. 1 and limited to a train of mecha-
nism associated with one drder or denomi-
national place; Fig. 6 is a vertical section
taken on the line 6-—6 of Fig. 4, and shows
the escapement mechanism at normal; Fig. 7
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illustrates the corresponding position of the
associated lower order wheel which is repre-
sented as exhibiting its ciplier, this view be-
ing somewhat lmuraim natic and taken on a
section line such as that designated 7—7 in
Fig. 4 th )ugh {he ’Q(*lqtenho wheel repre-
sented would in fact be that to the right and
not included in Fig. 4; Figs. 8 and 9 are
Views copiesi )ondmo with Figs. 6 and hut
with escapement members in dlﬁufpt 1ela—
n\e positions, the lower order wheel being

esented as vegistering 975 Fig. 10 s
ctioual view taken on the 111;@ 10—10 of
Fig. 6; and Figs. 11 and 12 are \wv s on the
sanie order as Flgs, § and 8, Hustrating dif-
ferent condumns to demonstrate the ad-
vaniages of my improved form of escupe-
ment. ‘

Betore proceeding to point out the partic-
ulars of the present invention 1 shall frst
describe considerable mechanism which is
not of my
cific adding machise to which I have ap-
plied my improvements, to wit, thg machine
shown 1n application of Allen A. Horton,
filed April 18, 1811, uu1( I No. 621,872

The machine is inclosed in a suitable cas-
ing A, preferably a casting comprising base
and sides: and the mechanism 1s supported
by a stitable framework comprising side

pleces B with feet resting upon and secured”

to bo'mee on the bottom of said casting,
sound deadening pads ) being plefuau] y in-
terposed. The framework also compu&es m-
termediate uprights C to certain of which
are secured angle plates C7. Iley stems D
slide through a top plate E and through
said angle *)l es and are upheld by spiral
springs ¢ all as shown in IFigs. 1 ana 2.
Also they are slotted to embrace guiding
cross rods a treld by the {rame side pleces
and uprights.  The keys are arranged in
parallel rows, nine in a row, as usual, and
their surmounting fnger picces @’ inseribed
from “17 gt the front to ¥97 at the back

and if desired with complementary numerals
for subtraction purposes. There is a long
lever I for each row of keys, these levers
being pivoted at the extreme vear of the ma-
chine on a frame cross-rod § and extending
along the kevs to a peint forward of them
where each lever has integral with 1t a seg-
mental vack L Alain springs 2 conmect
depending arms of the Jevers with overhead
portions of the framework and the levers
are adapted 1o he forced down against the
stress of these springs in varying degree by
depression of the keys, and upon release of
the keys the &plmw T2 exert their power to
drive geaving hereinafter deseribed which
is in mesh with the segments T/, Tugs d2
from the key-stems extend over
fevers B o cox ntact with the same at
i om_thelr pivots to dif-
the levers, A3 there isa

strnek

1}1’

ot

invention but represents the spe-
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possibility that in rapid and hard operation,
especially with the higher denomination

keys in action, extreme vibration of parts .

might cause movement of the acting end of
the lever beyond that measured by “The key,
special means are employed to guard against
overthrow of the adding wheels by any such
excessive motion of the levers. It is obvious
that this can be accomplished by positively
stopping the forward ends of the levers di-
rectly below the segmental racks, and in the
present instance means are provided for do-
g this In a very simple and effective way.
As the devices employed in this connection
for each row of keys are the same, a descrip-
tion of one complete set will suﬁlce '

Referring first to Fig, 1, a bar G is ar-

ranged below the key stems suspended by a
pair of radius links G’ and G2 journaled on
cross rods at the top of the machine frame,
and this bar is formed along its upper edoc
with series of cam p103Lcuons g and ¢,
there being one such projection for cach key,
and .the stems of the keys being equipped
with roller studs d® to act upon them.
Quter inclined edgeb of a pair of these pro-
jections ¢ and ¢’ extend on opposite angles
for cotperation with the studs 1'espect1vdv
on adjacent keys so that an off number key
thrusts the bar. G one way (forward), and
an even number key thrqu the bar the op-
posite way (rvearward). The forward ra-
(hllb link (2 extends downward beyond the

‘u G and is bent laterally to form a foot
g* to codperate with stop shoulders on the
lever I. The latter is formed at the for-
ward end, immediately back of the gear seg-
ment ¥, with a widened open- ccntu por-
tion I*? within which the foot g* projects.
The iuner confronting edges of this portion
of the lever have ratehet formations provid-
ing two series of downwardly divected
shonlders, the shoulders ab one side being
stagaered with reference to the shoulders a
the other side and there being a terminal
shoulder at the uppel ond at each side and
in similar velation. The foot ¢* normally
seats in ¢ square notch g* centrally located
between inclined edges below the lowerost
shoulders of the two ser ies, and ¢
beveled edges to facilitate ts so seating,

The abuove deseribed structure comprising
swinging bar G, and radius links G’ and
G2, is normnally centralized by scissors jaws
a° pivoted onone of the ecross-rods « and en-
gaging epposite side of a stud ¢% whicl pro-
]eds front the bar G (Fig. 1), said jaws be-
ing drawn together by a connecting: spring
g° fmd havmg angular extensions or arms g
engaging others of the cross rods, a.  Nor-
mall\ the cond1t10n is as illustrated ip Tig.
1, the foot ¢* being out of line with all of
the stop shoulders, and the condition cor-
tinues during the first part of the descent
of a key, or until the rollér stud @2 of a key

sald foot has
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strikes one of the cam projections ¢ or ¢’
It will be noted that there are, all told nine
of the stop shoulders, one for each ﬂey and
of course the Durwose is to throw the foot
g* into the path of one or another of these
stop :.Am‘lder&: according to which key is de-
pressed. Naturally Lne lowermost shoulder
designated by the 1 nuneral 1 is to come inte

play Whul dxo foremost or “17 key is de-
pressed ; the next higher shon der, which is
de;«wzmwl by the numeral 2, is to come into

- play when the next or “27 kev is depressed,
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. Correspondingly,

0

e

and so on. 1t will be remembered that 'he
odd keys codperate with corvesponding in-
clines of the cam 1‘;1'0]{,(,610115 g, ‘whereas the
even keys cnomrme with inclines of the cam
projections ¢" which extend oppositely to
said inclines of the projections g. - In this
connection it is to be noted that the series of
four- -shoulders at the rear side of the open-
ing in the sector lever serve for the even
keys, whereas the series of five shoulders at
the front q \c of said opening serve for the
odd keys. ¢ five shoulders of the forward
series beom ‘mtb that designated 1 and end
with the \‘mmmai shoulder des Amted
the four shoulders of ¢
rear series bemn “with that designated 2 andv
end \ Ith he terminal shoulder designated

O
e

8. Ti bar (x is not straight buob inclines
up\\ ard from about its middle toward the
front.  Furthermore, the key studs * are

not all in horizontal ‘alinement and the camn
projections vary {o some u:tent in outline,
the purpose belﬂé,) to properly time the ac-

tion of the foot ¢* in its swinging forward
or back to engage wi ith one or mouler of the

stop shoulders.  Thus, the “ 17 key strikes
1ty cam pr omdlcm at an earlier pmnt in its
descent than the “27 key strikes its cam
projection, since the foot g2 should swing
under the shoulder 1 one ‘step earlier in
descent of the sector ¥’ than such foot
should swing the other way for engagement
with the shoulder 2. The desideratum is to
swing the foot as scon as possible into line
wuh the shoulder, so as to insure foll en-
agement uet‘"em the parts for effectively
topping the sector. Varying nmvements
L ?he ievor It eaused by {em ession of difs
ferent keys through contact at vu‘v’ng s

tances from the pivot of the lever, and thn
fact that the ms_‘.s d* are not normaﬂy the
same distance from the lever, but vary some-
what i order to provide for the proper di-
vision of movement of the sector I into
nine equal increments of movement, are
matteps that requive to be taken into con-

“ad qr)

¥
¥

omgb

‘sideration in establishing the re ]‘ﬂmn be-

tween the several keys and the swin wing bar
(, so that the sector will descend the proper
distance before the foot ¢* swings under one
of the atoﬁ shoulders, v.hi].e at the same
time providing for such movement of the
100p at the earliest practicable moment.

“the early swing

‘sector, Ioc kS sa

8

The point is of course to make suve that the
foot engages the shoulder cor:'esw(méin 3
with the key. It will be noted that this is
very greatly promoted by having the nine
stop shoulders in different s series, those be-
longing to the odd keys making up one series
and these belonging to the even keys mak-
1ng up another oppositely located series.
This clearly provides for a much glet‘er
space between “the adjacent shoulders of th
same serieg than if all of the sbhoulders were
in a single series, aund therefore gives
greater latitude for the and full entzy
of the foot into the path of the stop shoul-
der. For example, in the case of depression
of the “87 ey, the foot can and does begin
its forward swing as scon as the s shoulder 1
has pasgsed down well beyond it and with-
out vegard to the passage of the shoulder 2
because of course the fool is to swing away
from the latter.

Tt has been before mentioned that tnc for-
mation along the front and reav sides of the
opening in the wide portion F® of the sector

ear!

lev er is in the nature of a ratchet. Thus,
the projections which supply the stop
shoulders have beveled upper edges. This

serves the double purpose of providing for
of the foot under any
shoulder n& ujco causing the foou to Dbe
forced out of line wilh the shoulder upon
ascension of the sector. Of course the spring
¢ constantly tends io bring the foot to &
central position out of line “with all of the
sl’muiders, but in rapid operation this might
not alone be dependable. Without ‘the
spring the piutg would restore to normal but
there would be ob}emmn‘mie vibration of
the foot and connected parts in rapid rise
of the sector, and' excessive noise-making
contact between the foot and different in-
clined edges of the stop projections. As it

i

80

20

100

is, the spring acts to centralize the foot and

steady it so that its vibration is veduced to
the minimom. OfF ¢
spring restores the har G to normal }JOsitim

and engag; rent of the square noteh g* with
the foot at the conclusion of the rise of the
uid bar in its proper position
oy the

for being acted upon in exact time
qus

*assing BOW LO the registering mechanism,
a ournal rod « extends across the front
pa‘ct of the machine, boing supported at its
opposite end in the side frame pieces B and
intermediately by the uprights O through
which it extends; and upon th'is vod al
mounted pinions H, one for each
sectors I and meshing therewitl res
tively, these pinions being mtqulle i
;\endxn’rlv of each other and adapted to
turned back and forth by ~h<, sectors, with
which they are con%t;;n(}y engaged. The
sectors are xL])L in alinement with the pm~
ions by disl ks L oand- A" gecured. to opposite

course in so acting the 1
tinl

115
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sides of the pinions and overlapping the
sectors, and the disks A" have peripheral
Hanges formed as ratchet wheels H” of the
internal variety, see Figs. 2 and 4. There
5 1s_loosely mounted upon the journal vod
adjacent each of the pinions H a sleeve 1
which is enlarged into a hub-like portion
within the internal ratchet, and upon said
sleeve against a shoulder thercof is secured
a gear wheel I"-carrying a pawl I? pivotally
mounted upon one side thereof within the
said 1atche‘ and pressed into engagement
therewith by a spring ¢ seating in a “socket
of the hub- like portion of the sleeve as shown
15 in Iig. 2. Obviously this aunn%ment pro-
vides for turning of the pinion I by down-
ward movement of the sector without turn-
ing 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, theve is
mounted upon the sleeve I, a lantern wheel
12, the saie being here shown as equipped
with studs or pins ¢, engaging holes in the
gear-wheel 17, T'ig. 1 \mmebv to rotatively
connect the lantern WhCCL gear and sleeve.
Stop pawls are loosely mounted upon an-
ot]m journal rod ¢°, there being one such
pawl for each lantern ‘wheel T2, Pawls desig-
vated J, comprising all except the one 9s<o~
ciated with the units section or bank of
nm(hmv are connected by Splm(rs i \\'1th
arms J7 also loose on cross rod @@ , and which
extend alongside the assocl iated sectors I’
respectively over studs 7 projecting later-
ally from the lower portions of the secters,
as shown in Iigs. 1 and 23 so that nolmallV
such pawls ave forced upwardly into engage-
wment with pms of the L\niem wheels as
shown in Fig. Springs 77 tend to with-
draw these pu\\ls from engagement with
snid wheels so that upen the lowering of any
seetor (he associated pawl unlocks the wear-
wheel 17, the gravity of the pawl and arm
J7 also suuno to bring this about, though
1)1(10141)1\ not relied upon. 1t will thus he
seen that the gear wheels 17 are normally
10(ked by these pawls agninst turning in
the direetion in \\hl( I the sectors turn them
through the ratchet and pawl mechanism
above describe >d, and 1t will also be seen that
the driving of these pawls into engngenient
with the lantern wheels Ly the sectors in ar-
riving at their normal position \\111 effectu-
ally prevent any over- rotation of the gears.
Upward movement of the sectors is here
shewn as limited | by their abutment against
the journal rad «* on which the stop mem-
b(h (3 are ,mmnted, and of course by the
time the sectors strike this rod they will have
driven the pawls into effective position. Tt
will be understood, of course, that the
springs j ave superior to the springs j’, so
that when the studs f7 drive agmnst ‘the
arms J7 the pawls J will move as though

2
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on which are journaled pinions M’

1,028,168

integral with the arms (the spring-studs j*
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 lantern
wheels. This, however, is not the real occa-
sion 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-
seribed, 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
arni, but a one-piece structure J* is employed
as shown in I1g. 1, such one-piece structure
having a tooth or projection to engage the
lantern wheel and a rearward extension to
engage the sector stud /. In so far as con-
cerns the locking of the gear-wheel, this
pawl J? functions the same as the other
pawls J, though as will be hereinafter de-
scribed it has a special functien to perform
in connection with the resetting or turning
to zero.

The gear wheels I” are in conshnt engage-
ment with the menbers respectively of nn-
other set of gear wheels I which are secured
respectively to hubs = (Fig. 4) journaled
upon sleeves # which are in turn journaled
upon a cross-rod «° extending from side to
side of the machine. There are also secured
to said hubs m, arms m’ carrying studs m?
These
pinions protrude through orifices in the
gears I and as planet gears they engage sun
gears M2 upon the rod «®.  All the sun gears
except that with which the planet gear M’
of the units order engages, are rotatable
upon the rod a° for transfer or tens carrying
purposes, it being of course obvious that
there is no carrying to the units wheel. The
plaret gears M’ are of double width, and
Liesides meshing with the sun gears M2,
mesh with internal gears N which form part
of the number wheels N”, whose webs N* are
fastened to the aforesaid sleeves n respee-
tively. There are formed upon the latter
outside these webs, pinions N3 which mesh
with gear wheels O on journals in bearings
set in the division plates C, such ]ournd]%
carrying on the other sides of said plates,
pinions O in mesh with the internal gears
02 These internal gears have their webs
secured to hubs O3 Joulnaled upon sleeves
m* integral with the hubs of the sun gears
M2 Springs I are coiled around the hubs

02, there being one spring for each hub, and
ench spring being connected at one end to a

stud o projecting from the side of a disk O*
also secured to the hub 03, The said disk is
formed with a slot o’ in the arc of a circle,
see Ifigs. 6 and 8, and through such slot pro-
jects a stud p from the side of another disk
P’ which is secured to the hub of the sun
gear M3 it being understood that there is
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one of these disks secured to each sun wheel
except that belonging to the units section of
the'machine, which always remains fixed.

1t will be obvious that the turning of any
gear wheel L by a sector-actuated gear-
wheel I’ will result in turning of the asso-
ciated number wheel N’ through the me-
dium of the planet gear M’ as the latter
traverses the sun gear M2, being at the same
time engaged with the internal gear N.
Naturally the vatio of movement is made
such as o turn the number wheel distances

“according with the number of the key de-

pressed. In so far as the units wheel is con-
cerned this is the only turning thereof which
need be considered, except that done in a
zero-setting operation, but of course as to
higher order wheels they must receive one
step movements to register tens carried over
from lower wheels. This is done hy the
springs P and timed by an_escapement
mechanism which will be later described.

>assing now to the matter of re-setting the
number wheels to zero, this is done by turn-
ing all of the wheels forward to the (9) po-
sition and in the same operation pulling the
units sector down’ one step so that when re-
leased 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 “97 position
the internal gears O? are laid hold of, it be-
ing obvious that by turning them the num-
ber wheels will be rotated. Ifach 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 upon by a hook IR which nor-
mally stands forward out of the path of
said studs, as shown in Fig. 1. Tt is so held
by a cross-rod @7 against the stress of a
spring R” conneeting u lower portion of the
hook with cross rod o ‘

A vock shaft 8 journaled in snitable bear-
ings at the front part of the machine car-
vies a series of arms 87 extending alongside
the lower portions of the hooks IR respece-

- tively, and equipped with studs 5% engaging

longitudinal slots » in the hooks.  Normally
the springs R tend to rock the hooks upon
caid studs, which are-then in the npper ends
of said slots, but such motion of the hooks
is vesisted by the cross rod ¢ which is then
engaging seats or sockets in the rear edges
of the hooks as Hustrated in g, 1. When
the arms 57 ave swung downward by the
vocking of the shaft ¥ in the direction of
the arrow the first eifect is to turn the hooks
12 to a limited extent, the cross-rod «f sub-
plying fulera.  Thereby the hooks are

brought inlo position at their upper ends to |

engage pius or studs 0%, Continued down-
ward swinging of the arms 8 brings their
studs = to the lower ends of the slots 7,
whercupon the hooks are drawn downward,

i

S

stretching the springs R’, and will pick up
the gears O%, by engagement 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, prodiced by downward swing-
ing of the arm &', will rotate the number
wheels forward to the 9 position. The for-
mation of the rear edges of the hook mem-
bers above the seats or sockets which nor-
mally engage the cross rod o is suchasto ac-
commodate the are movement of the portions
of the hooks engaged with the studs or pins
0% the said edges having a reverse curvature
in the arc of a circle. In order to prevent
overthrow of the wheels in the zero setting
operation, 4. ¢., movement beyond the €97
position, a pair of levers T of bell crank
form ave loosely mounted upon the cross rod

@ The vearwardly extending arms of these

levers carry a cross bar or plate T” having

upstanding lugs ¢, one for each wheel and

adapted to be moved into the paths of pins
or studs n® projecting from the webs N* of
the latter and so located thereon that when
said wheels exhibit 9’s the studs have ar-
rived at the rear sides of these lugs. In the
present construction the lugs are not brought
into such position until the hooks R have de-
scended some distance, though said lugs are
brought to effective position in ample time
to prevent the possibility of overthrow.
Suitable provision is made for so timing the
action of these stop lugs, as follows: The de-
pending arms of the bell-crank levers T are
formed with longitudinal slots, the upper
portions #* of which are normally cox sentric
with the shaft S, but lower portions # of
which are eccentric thereto or of cam forma-

tion. The studs 8* of adjacent arms S’ ex-’

tend through these slots and traverse the
concentric portions # thercof during the

oreater portion of the downward swing of

the arms 87, but as these arms complete
their downward movement, the studs act
upon the eceentrie or cam portions ¢ of the
slots and thereby rock the levers and. pro-
ject the lugs'¢ into the paths of the number
wheel studs : .

[t is of course necessary that the wheels
be unlocked before tie hooks R start down-
ward. To this end the locking pawls J
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have downward, extensions ¢ with curved .

vear edges normally eccentric to the shaft
S, and the arms S have studs or pins s°
adapted, during the first part of the down-
ward movement of sald arms, to act upon
the corners at the upper ends of said edges
andl disengage the pawls from the lantern
wheels 1%, then holding said pawls displaced,
during the further downward movement of
the arms, by reason of the studs traversing
the curved ‘edges then concentric with the
shatt S. As to all but the units pawl this
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does not have any cffect upon the sectors
¥, as the springs j stretch, being inferior
to the sector springs 2. Iowever, it will
be remembered that the units locking pawl
J? is integral with the rearwardly extend-
ing arm which engages the sector stud f.
Ience when the pawl is rocked to disengage
it from the lantern wheel the sector will be
forced downward. The relation of parts is
such that the downward movement of the
sector thus produced is exactly equal to the
movement produced by depression of the
“1” key. Hence when the shaft S is ve-
leased and restores to normal the units sec-
tor will turn its wheel one step forward or
from “9” to zero, and a carrying action will
ensue all the way across the serles of wheels
so that ail come to zero position.
arm S which acts to turn the units wheel
carries the stud s¢ which unlocks the tens
train of gears (owing to the lateral rela-
tionship of parts as shown in Fig. 4, the
units gear O° being spaced considerably
leftward of the units lantern wheel 1% and

the studs s° projecting leftward, as the ma-

chine is viewed from the front), a short ad-
ditional arm S? is secured on the rock shaft
S near its right hand end to operate the
pawl J2, the latter having a depending
branch §7 like those of the pawls J, and the
said short arm having a stud s® to act there-
on. 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 Fig.
1, and screwed to rotative engagement with
a short rock shaft whichi carries a crank arm
W2 operatively conuected to a similar crank
arm S* secured to the rock shaft S. The
connection is preferably a yielding one in
the interest of safeguarding 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 slotted at its other end

to embrace a stud S on the crank arm S*,

and springs X connect, a_cross head W?, at
the slotted end of the link W*, with a cross

head S° at the similarly slotted end of a link.

member 3¢ which at its forward end is piv-
oted on the stud 87 and at its rear end em-
braces the pivot stud v on the crank arm
W2 A spring Y attached to the cross head
S5 and to the frame work restores the rock
shaft S after it has been rocked one way by
the handle W. o

Any suitable means may be employed for
limiting the movement of the handle. In
the present instance, the stud, 2, is extend-
ed outward to abut the ends of arms B?

~which spring from the lower bar of the

vight side frame piece B. :

All of thie above detailed deseription re-
lates to the particular machine to which I
have appliedd my improvements. I shall

now describe the improvements themeelves, | set into the plane of the disk I

As the.

~dog ¢ which normally eng

1,028,168

first taking up the escapement mechanism
which econtrols the springs P, and «s the
construction 1s the same for each higher or-
der wheel a description of one set of escape-
ment devices will auffice. .

The disk O* which has alveady been de-
seribed has geared to the lower order whesl
and progressively tuined thereby, is divided
into five equal peripheral sections since the
ratio between the pinion M® on the-lower
order wheel and the internal gear O® is such
that a. complete rotation of ihe number
wheel turns the internal gear and disk O
one-fifth of a rotation. These subdivisions
of the periphery of said disk are in the form
of gradual cams o® which terminate in ra-
dial shoulders ¢% The sun gear disk P’
correspondingly has five equally distant pe-
ripheral projections or teeth p®, radial on
one side to face oppositely to the cams of
and inelined on the other sides but not
brought to a point, there being outer edges
of appreciable extent concentric with the
disk and flush with the outermost or high-
est portions of the cams o°. For the pur-
poses of the present invention an escape-
ment pallet is employed comprising two in-
dependently movable memnbers spring-held
together, one of which imembers normally en-
gages and restraing an escapement disk P/
and the other of which rides upon. the pe-
riphery of the eam disk (3* and is adapted
to engage and momentarily vestrain the es-
capement disk P, The twe members are
mounted side by side upon a frame cross-
rod a® ¢o as to turn thereon in unison or in-
dependently of each other, and the first
mentioned member iz in the form of an arm
Q" having at its forward end an integral
s with 1ts
straight edge the radial edge of one of the
teeth or peripheral projections 2° of the disk
7 as shown in Fig, 6, thereby vestraining
said disk while the spring T° is fensioned.
Said arm €' has a reavwardly. extending
portion underiving u stud 4% set in an arm
of the other puatlet member Q. This mem-
ber comprises an avin extending alongside
the arm Q7 and formed with s foot ¢ which
is pressed ngainst the periphery of the cam
disk Ot by a spring ° weting the stud g
to a portion of the Dramewori. Ty 1
formed to clesely o the perip
the eam disk and o spring inward agai
the lowest or.inuenrmost portion of
tion or subdivigion thereof the moment that
the highest or owterymest point of the next
or preceding eam oF passes {ae inner edge
of the fect so that with the Tower ovder
wheel stan it zere the relation of pavts
would be suel s ithusteated in Figl 6. This
forw extending arm of the pallet mem-
Ler 3 has aenreved or hook-shaped e
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mally standing fres of the sanw as illus-
trated in Fig. 6. The extent and disposi-
tion of this curved extension () is sue h that
as the pallet member € 3 is “W‘Lu’i by the ae-

tion of a cam o° agninst its foot ¢, ‘sid dog
g* will be moved s line with one of the
prow(‘ tions or teeth 2° of the disk P a very

slight distance in advance thereof, such par-
Mmiar tooth or })*‘o}fcu i bomu the nesxt
but one in advance of the similar tooth oy
projection which the dag q" normally en-
gages. It will be obvious that as the p'xl ot
mcnmer Q) is so moved by the cam o° the
member Q; | accompany it by waqon of
the engage mcm of the stud ¢* with the rear-
wardly p[mer’m g arm of sald member Q7.

Hence the dog 4" will be moved outw M(dy
and as the disk O p‘u: m(m of movement
Y il the associated

corvesponding
number wheel

vill disengage
spvmn‘ P ha aving
tension, the dis S P
or until the other
mentioned engages the
dog ¢* as illustrated in Fig. 8,
1*1‘*11\“071@(1 tooth m%smsz under the
Then as the movement of the disk OF pro-
ceeds and its carg o0° Da%os by the foot ¢
the Sp,{‘mg ¢* acts and (i'“mﬂ wes the dog
q> from the tootl of the disk, whereupon
the latter pavtakes of the balance of its
areying movement as measured by abut-
ment of another )L the teeth or ;nm(‘(tmns
against the dog ¢ which rides down off of
the tooth ahend as the disk resumes its
moveme 3: under actuation of the spring
A spel g ¢ connects the arm Q' with a
branch )‘f the pailet member Q, suid spring
enforeing engagewnent between the dog ¢/
and the per mh':: v of the disk 7.

The ady zu;(’ wze of the pallet composed of

with that of
from “907” to “0.7 said dog
from: the tooth and, the
- heon meantime put under
will he t nrwl slightly
tooth thevest before-
straight edge of the
the m‘%—
» dog ¢,

fh

fwo  independently maov “bl members  in-
stead of one lnt“sz;(ﬂ member is that gradual

:

cams can be safely ¢ 1!:1 in,v'i for the Q:mph-
eral sabdivisions of the disk Ot The dif-
ficulty about cwploying.such eradual cams
with the one-plece pai‘e is that the parts
attain momentum sufficient to disengage the
hokling dog from the (‘-:stape‘mmt “wheel
prematurely, as for stance w hen the ’iower
mJ(‘x wheel is pass ng from €77 to =87 or
87 1o 07 and the mov Lmom of the higher

' ordcr

"v*ﬂ/ "ha tooth the “scn.pelmni wheel
past t e holding dog so that when further
imumﬂ (\f the cam disk ensues and the high
point of (L eam thereon passes by the foot
of the pallet, the latter may recover ils noe-
mal position freeing the ﬂgcap(mﬁnt disk

af

for completion of i '\:ur'ﬂng noventent,
hmsmm:h as the teeth of the escapement
wheel or disk must have appreci able pe-
ripheral extent” in the interest of wearing
qualities, the movenent of the disk in

wheel that ensues must be sufficient to

7

such eases is too great to preserve the aline-
ment of numbo s on the i‘(‘“ls((‘ﬂl 1@ wheels,
When there is not d i%p!awnmnt of the pal-
lot until H'xo number wheel is moving from
“4% 16 407 the preliminary or initi Imove-
nient of the disk is instan tly followed Dy the
final movement, and of course the extent of
ﬂxe initinl movement in sucl case is im-
material. It is in ecase of premature dis-
ph(‘onwnt of the pallet by momentim when
acted npnn by a cam extending through a
greater ave thun that <<m'wgmmimﬂ with
the are '>'E ’le aumber wheel from =97 to
“0,7 that the difficulty arises. Fhus ,': the
lower <ﬂde' wheel was only moving to the
“9 position and the higher order wheel
stood at “ 37 and there shonld be this preu-
tuve displacement through momentum, the
resultant movement of the highev  order
wheel would leﬂ purtially to view the
nunteral 47 thercon and the wheel would
be left standing with part of the numeral

“37 showing and part ‘of the numeral © 4,7
which wounld <->‘m1mm1 ne ubj /\(tmmble.

Of course it the cam is confined te the “97
to 0 7 are this e mn\rt, aeeur, but the gradual
i is el to be desived in the interests of
wearing qualities and ease pf action.  The
above described Improvement pmvi(lin(r a
p allet made of twe independently movable

nembers, mim]éa of the employinent of the
wm(hhl e hecause 1t is not ossential that
tln preliminary or initinl movement of the
escapement disk shall he so great as (n earry
its tooth past the helding Hw With the
holding dog on & separate member from the
other or ud'm“nﬂ dog the esenpement ae-
tion will not be m? evfored with m the hold-
dog remuining in engagement with i
outer edge of the toot] after the px'ﬂiimim
movement of the disk has taken place.
11 iltustrates the conditic W \h\u monientum
has eansed displuecement mCHi-
bers and g consequent 54' il move-
ment of the escapement winging the
tooth the -nm" galnst the Ion‘ /‘ mnd leaving
the dog (,r wwtmn apon the other edge of the
tooth of the disk. ‘The same condition i3
lustrated in Fig. 8 where the can disk may
be regarded as in motion through the =87
to “07 are hn ml’fm} movement is o
slight that the wmbers on the registering
wheels are not thrown pmwmmly out of
alinement.  With \uim\]mnt or further
turning of the lower order wheel the cam
passes bv the foot 4 and the fact of the dog
«] being in en 0“14'0111(‘1{ with Llw outer edge

g

&5

[E o

of the tooth of the e pemetd disk does not
preclude recovery of the puallec meinber
{o its normal position, diseng gog ing its dog
a® from the esen n(nnﬂm disk, for the reason
ghat this member € will then be rorked in-
dependentiy of the “Tmember () as ilinstrated
in fig. 12, Of conese there mum’t %

sucs movement of the eseapement disle
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that the spring ¢° restores the member Q’
to its normal relation with the member Q,
moving the dog ¢’ into the path of the next
tooth of the escapement disk.

The advantage of the particular disposi-
tion of the dog ¢* hereintefore pointed out
is that an edge to edge engagement between
the same and the tooth of the escapement
disk is-had, which extends at an acute an-
gle to the intersecting radius of the pallet.
It has been found that where such engage-
ment is had in a line substantially at right
angles to such radius the direct thrust to-
ward the pivot of the pallet nnder stress of
the carrying spring such as that designated
P in the present instance, causes friction
sometimes sufficient to make the pallet stick,
its own spring being inferior to the carry-
ing spring. 1t will be noted that the edge
to edge engagement at an acute angle to the
adius will have the opposite effect, ¢ e
{he'carrying spring P’ will assist in shifting
the pallet back to normal, since the edge of
the escapement disk tooth will thrust against
the dog ¢ in a direction to swing the pallet

- back to normal with a camming action.
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Referring next to the other improvement

_hereinbefore mentioned, to-wit, provisions

for preventing overthrow of the higher or-
der wheel in a carrying operation with a
kev of the higher order held down, I here
uiilize the overthrow preventing system
comprising the bar G and the links G” and
G It will suflice to describe the arrange-
ment for a single order or denominational
place, as the construction is the same for
cach order.

Yeferring to Figs. 2 and 3, reference let-
ter K designates a pawl which engages the
Tantern wheel I# to prevent backward turn-
ing of the same and the gear T’, said pawl
being hung upon a frame cross-rod ¢ and
drawn downwardly by a spring & For the
purpeses of my invention I modify the con-
struetion of sueh a pawl so that it may serve
also to prevent Torward turning of the gear.
It will be understood that this gear must
remain stationary when the carrying move-
ment of the connected number wheel is had,
except of cowrse if the wheel is being indi-
vidually advanced Dy its own actuator.
Now since the depression of that actuator
wunlocks the gear as hefore described, 1f the
actuator is held down by continued depres-
sion of one of the amount keys while the
next lower actuator is repeatedly operated,
or operated sufliciently to cause transferring
or carrying to the higher wheel, it will be
seen that an overthrow might oceur with the
gear. I’ unlocked.  Therefore the pawl K

" formed with a rearward extension K’ and:

raised shoulders 27 and A* at opposite ends
of a depression A in the upper side of said

1,023,168

member G° of which carries a stud g° nor-
mally standing over the depression 2° as
illustrated in dotted lines in Fig. 1. Tt will
be recalled that as a key reaches the end of
its movement the stop member G# 1s swung
either forward or back to engage its foot ¢*
with one of the stop shoulders of the actua-
tor. This movement is taken advantage of
here to block the pawl XK and prevent an
overthrow in carrying such as might oceur
in the manner above mentioned. If one of
the odd keys is depressed the forward
swinging of the yoke of which the stop
member- (32 forms a part will carry the stud
¢° over the shoulder 2’ as illustrated in
Fig. 2. If an even key is depressed the rear-
ward swinging of the yoke will carry the
stud ¢* over the shoulder 4° as shown in
Wig. 3. In either case the pawl K will be
blocked so as to prevent forward turning
of the lantern wheel 1% This obviously
will prevent overthrow of the registering
wheel. ‘It will Lie understood, of course, that
when the depressed key is released and be-

_gins to rise the spring ¢¢, Fig. 1, instantly

restores the yoke to its normal position so
that the stud ¢® moves over the depression
/¢ and permits the operation of the gearing
Ly the actuator for the purposes of registra-
tion in that order or denominational place,
ag described at-the outset. -

What I claim is:

1. The combination with adding wheels
relatively arranged for progressive regis-
trations thereon; of carrying mechanism
comprising a cam disk rotatively connected
with a lower denomination wheel, an escape-
ment disk rotatively connected with a higher
denomination wheel, a spring applied to

the latter disk and tensioned by the lower’

denomination wheel, and a pallet composed
of relatively movable members one of which
engages the cam disk and the escapement
disk .and the other of which engages only
the escapement disk.

9. The combination with adding wheels
relatively arranged for progressive registra-
tions thercon; of carrying mechanism com-
prising a cam disk rotatively connected with
a lower denomination wheel, an escapement
disk rotatively connected with a higher de-
nomination wheel, a spring applied to the
latter disk and tensioned by the lower de-
nomination wheel, and a pallet composed of
relatively movable members one of which
engages the cam disk and the escapement
disk and the other of which engages only
the escapement disk; the two members be-
ing interengaged for movement as one by
the cam disk. '

3. The combination with adding .wheels
relatively arranged for progressive regislra-
tions thereon; of carrying mechanism com-

~tension. The before-deseribed ston mems- Lprictmo a cam disk ratatively connected with
‘ber G is formed as part ofwiyoke, the ather | a-lower denvmination wheel, an escapemens
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disk rotatively connected with a higher de-
nomination wheel, a spring applied to the
latter disk and tensioned by the lower de-

nomination wheel, and a pallet composed of |

relatively movable members one of which
engages the cam disk and the escapement
disk and the other of which engages only

‘the escipement disk, the two members being
interengaged for movement as one by the-

cam disks and a spring being applied to
the first mentioned pallet member in opposi-
tion to the ecam disk.

4. The combination with adding wheels
velatively arranged for progressive regis-
. trations thereon; of carrying mechanism
comprising a cam digk rotatively connected

with a Iéwer denomination wheel, an escape-
ment digk rotatively connected with a higher
denomination wheel, a spring applied to the
lIatter disk and tensioned by the lower de-
nomination wheel, ahd a pallet composed of
relatively movable members one of which
engages the cam disk and the escapement
disk and the other of which engages only
the ezcapement disk, the two members being
interengaged for movement as one by the
cam disks and a spring being applied to
the first mentioned pallet member in oppo-
sition to the cam disk, and the other mem-
ber being individually spring actuated in a
like direction.

5. The combination with adding wheels
velatively arranged for progressive registra-
tions thereon; of carrying mechanism com-
prising o cam disk rotatively connected with
i lower denoniination wheel, an escapement
disk rotatively connected with « higher de-
nomination wheel, a spring applied-to the
Latter disk and tensioned by the lower-de-
nomination wheel, and a pallet composed
of velatively movable members one of which
engages the cam disk and the escapement
disk and the other of which. engages only
the escapement disk, the two members be-

Cing interengaged for movement as one by the

cam disks and a spring being applied to the
first mentioned pallet member in epposition
to the cam disk and the two members being
spring-connected together.

6. The combination with adding wheels
relatively arranged for progressive regis-
trations thereon; of carrying mechanism
comprising a cam disk rotatively connected
with a lower denomination wheel, an es-
:apement disk rotatively conmected with a
higher denomination wheel, a spring ap-
plied to the latter disk and tensioned by
the lower denomination wheel, and a pallet
engaging both disks, a shoulder of the pal-
iet-engaging a substantially radial shoulder
of the-escapement to normally restrain the
latter and another shoulder of the pallet
engaging another substantially radial shoul-
der of said disk to restrain the latter when
released from the first shoulder, the second

£ 2]

engagement being edge to edge at an acute
angle to a radius of the pallet intersecting
the second pallet-shoulder, substantially as
snd for the purposes described.

7. The combination of sector levers, pin-
ions in mesh therewith respectively, gears
having a one-way connection with said pin-
ions respectively, planet gears revolubly
connected to said gears respectively, sun
gears, registering wheels engaged with the
planet gears, escapement mechanism con-
trolling the sun gear of a higher order reg-
istering ‘train and controlled by the next
lower order wheel, locking pawls normally
engaging the first mentioned gears to pre-
vent registering rotation thereof and adapt-
ed to be disengaged therefrom upon actua-
tion of ‘the sector levers, differential means
for actuating said levers, and means for
locking said gears by said diffecential means.

8. The combination of sector levers, pin-
jons in mesh therewith respectively, gears
having a one-way connection with said pin-
ions respectively, planet géars revolubly
connected to said gears respectively, sun
gears, registering wheels engaged with the

slanet gears, escapement mechanism con--
fd ki

‘trolling the sun' gear of a higher order reg-
istering train- and controlled by.the next
lower order wheel; locking pawls normaily
engaging the first mentioned gears to pre-
vent registering rotation.thereof and adapt-

ed to be disengaged therefrom upon actua- -

tion of the sector levers, back-stop pawls
engaging said geaxs, differential means for
actuating said levers, and means for ob-
structing said back-stop pawls by said dif-
erential means.

9. The  combination of sector levers, pin-
ions in mesh therewith rvespectively, gears
lLiaving a one-way connection with said pin-
ions respectively, -planet. gears revolubly
connected to said gears respectively, sum
gears, registering wheels engaged with the
planet gears, escapement mechanism con-
trolling the sun gear of a higher order
registering train and controlled by the next.

70

75

80

85

90°

100

105

11¢

Tower order wheel, locking pawls normally -

engaging the first mentioned gears to pre-

“vent registering rotation thereof and adapt-

ed to be disengaged therefrom upon actua-
tion of -the sector levers, back-stop pawis en-
gaging said gears, a series of depressible
keys for each lever to differentially vibrate
the same, and a movable member common
to said keys and adapted to be operated by
any one of the same when fully depressed,
said member having a part adapted. to then
engage the back stop pawl of the same order
whereby to lock the gear against registering
movement. _

10. The combination of sector levers, pin-
jons in mesh therewith respectively, gears
having a one-way connection with said pin-.
ions respectively, planet gears.’revolubly
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connected- to said gears respectively, sun
gears, registering wheels engaged with the
planet gears, escapement mechanism con-
trolling the sun gear of a higher order reg-
istering train and controlled by the next

lower order wheel, locking pawls normally

engaging thé first mentioned gears to pre-
vent registering rotation thereof and adapt-
ed to be disengaged therefrom upon actua-
tion of the sector levers, back-stop pawls

~ engaging said gears, a series of depressible

keys for each lever to differentially vibrate
the same, and a movable member common

1,028,168

to said keys and adapted to be operated by
any one of the same when fully depressed,
alfernating keys being reversely engaged
with said member to move it oppositely and
said member having a part to co-act with
the back-stop pawl of the same order, said
pawl having engaging portions separated
by a depression substantially as and for the
purposes described. .
' WALTER J. PASINSKIL.
Witnesses:
Ir. C. Rixscue,
Ron. T. Brocmyan.

20



