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This invention relates to adding machines
for addition and subtraction computations.
Tt is an object and purpose of the invention

to- make a machine of the character stated

having a minimum number of parts, of
which a great number are duplicates, so
that the cost of manufacture is reduced to
a minimum and the machine can be manu-
factured and marketed at a low price. An-
other. object of the invention is to so con-
struct the machine that the operation of sub-
traction is accomplished by a mere reversal
of the operation of addition, that is, where
manual movement of certain members is
made in one direction for purposes of addi-
tion, manual movement of the same mem-
bers in the opposite direction accomplishes
subtraction, the subtraction cperation being
very simple and involving no indirection as
is required in many adding machines for
accomplishing subtraction operations. A
further object of the invention is to provide
the machine with means whereby it is sub-
stantially proof against over running in
either direction, that is, for either addition
or subtraction operations, said means being
of a simple yet effective chavacter. Many
other objects and purposes including sim-
plifications in structure for the accomplish-
ment of carrying as well as in clearing the
machine, will be apparent as understanding
of the invention is had from the following
description, taken in connection with the ac-
companying drawings, in which

Fig. 1 is a front elevation of the adding
machine made in accordance with my inven-
tion. ‘

Fig. 2 is a fragmentary longitudinal sec-
tion on a horizontal plane from the frout
side of the machine to the central axis there-
of, and on an upwardly and rearwardly
inclined plane from said central axis to the
rear of the machine.

T'ig. 8 is a fragmentary enlarged horizontal
section taken through the carrying and over-
throw prevention means disposed between
adjacent computing units. '

Fig. 4 is an end elevation of the adding
machine construction, the enclosing cover
being removed. ‘

Fig. 5 is a transverse vertical section
through said machine. '

Fig. 6 is a front elevation of the interior

Serial No. 95,668.

mechanism, the casing or housing therefor
being shown in vertical longitudinal sec-
tion. . :

Fig. 7 is a fragmentary enlarged side ele-
vation, with some parts in section, illus-
trating the clearing lever and associated
mechanism.

Tig. 8 is a vear elevation of the interior
mechanism, the casing being shown in ver-
tical longitudinal section.

Figs. 9 and 10 are fragmentary rear ele-
vations of contiguous units of the machine,
the parts occupying different positions such
as oceurs during the operation of the ma-
chine for addition and subtraction.

Fig. 11 is a fragmentary side elevation of
the rear portion of one of the computing
units illustrating the construction and the
operation thereof at one stage of such op-
eration. '

Fig. 12 is a similar view illustrating a
diffevent state of operation of the machine.

Fig. 13 is a similar view illustrating a still
further stage in the operation of the ma-
chine showing a different position of the
parts. »

Fig. 14 is a wvertical section through the
machine showing one of the carrying: discs
and the means for the clearing mechanism
in its operative position, and

Fig. 15 is a like view, said means being
shown in inoperative position.

Like reference characters refer to like
parts in the different figures of the draw-
ngs.

The mechanism of the said machine is
located above and carried on a base plate 1
which. in practice may be equipped with
suitable feet 1% at its under side for resting
on a desk or other article of furniture. The
mechanism is housed by a casing which
passes thereover. It includes two ends 2
with integrally turned flanges 8 over which
the ‘main portion of the casing is placed.
Said main portion of the casing has a back 4
connected integrally with a forward and up-
wardly curved portion 5 which reaches to
substantially the central portion of the ma-
chine where it-is pressed inwardly, as indi-
cated at 6, and then continued forwardly
and inwardly in the arc of a circle, as indi-
cated at 7, thence being bent outwardly at 8,
terminating in a downwardly extending
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vertical front side 9. The inwardly locat Ul
av depressed front curved portion 7 of the
casing is formed with a plurality of spaced 1
apart vertical slots 10 through which the
npﬂl'mno nmmbms of the computng units
project, as will hereafter appear. At the
right of each slot 10 and connected there-
with is a small ()penmo 11 through which
openings the fotals for any wmpumtmn
may be seen. The casing adjacent one. end
is mlfo prowded \nth o vertical slot 12 for
the passage of the clearing lever. At the
Tower end m' the portion' 7 of the casing a
finger stop bar 13 is 100 ated lving horizon-
1”V the full width of the inwardly pressed
part 7 of said casing.  In similar manner a
second stop bar 14 is located horizontally

¢ upper end of saiﬂ i‘m;ti()n { of the

and extends the full w\ﬂ*h thereot.

All parts of the casing and the stop b hars 13
and 14 are of hemm veadily formed

into shape by suita ble dies.

The mechanism is supported by two
spaced apart end plates 15, one being located
vertically. near each end 2 of the casing.
These plates are connected to the base pl;te
1 having tongues 16 af their lower edges
which pass tthlU"h the base plate and are
clenched thereagainst. A horizontal shaft
17 is located between the su pporting end
plates 15 and is attached and held in place
by screws 18, as shown in Fig. 2 which also
serye as supports for arms 19 of a th-shaped
hail which is completed by a cross bar 20,
the cross bar 20 and arms 19 being integral.
The U-shape bail described is of flat metal
and extends upwardly and to the rear from
the pins 18 on which it is 100%@1\7 mounted.
The bar 20 has a plurality of spaced a aparb
openings 21 cut *hcrethlou(“h and it Hes in
o somewhat wider recess 29 formed at the
rear upper portions of the end plates 15,
being limited “in movement between the
upper lip 28 above said recess in each plate

and the lower shoulder 24 at the lower edges
mL. sald recesses. The arms 19 are acted upon
by Light %_‘)rinoq 25, as shown in Fig. 4, which
normally hold the upper edge of ‘Ule cross
bar 20 against the wupper lips 28. Said
springs are readily me]da ble so as to permit
movement of the hail in a downward dirvec-
tion..

A number of computing units are mounted
side by side np ihe shatt or rod 17, each in-
cludes a hub 26 freely votatable on the shaft.
Atone end of mch of sald hubs a wheel is
hr:m having spokes 27 and a vim- 28, the
outer edge of Wthﬂ is provided with a con-
secutive series of gearv feeth 29, eighty in
number. A sheet metal member is attached

" to cach of said rims 28, as shown 1n Fig. 3,

-“1clnﬂmq a section 30 which subutan’mallv

sarallels the plane of its associated rim 28,
hemsr thence turned at right angles ag indi-
cated at 31 to make an annular flange on

1,661

,605
which figures in vertical sequence ave pr ink-
ﬂd or otherwise attached. ‘These figures

ead in succession from 0 to 9 and are then
10‘edie( four series of Arabic numerals
1)0111,{; phced on the flange which way be
termed, the dial for cach computing unit.
After the flange or dial portion 31 1s Tormed
the metal is continued outwardly and
formed into a consecutive series of projec-
tions 32 with finger receiving depressions
between them, 101 ty of said depressions
around the chzh member being made. The
computing units are so located and- posi-
tioned on the rod 17 that the finger engaging
1)10]ef*t,1ons extend through the slot% 10 of
the casing in a position to be engaged and
actuated bv the fingers of an opemtm‘ of
the machine.

At ih@ same end of the hub 26 where the
wheel having up()k@‘a 27 and rim 28 is at-
tached; a bar 33 is mounted loosely and ex-
tends outwardly beyond the gear teeth 29 of
the comnutmcr unit with which it is as-
sociated, lying cloceﬂ, adjacent thereto. The
bar is extended to the opposite side of the
hub 26 on which it is loosely mounted and
is widened, as indicated at 83% so as to sub-
,Jtantiqﬂv balance the same on the hub.” The
bar 33 at its rear end, beyond the gear teeth,
is laterally offset and then formed with a
depending army 84 from which a tongue 85
extends . e earwardly p‘wsmﬂ through - an
opening 21 in the cross bar 30 of the bail
heretofore deseribed. The width of the lug
35 1z approximately one half of the dmm—
eter of the opening 21 through which it
passes the lower end of the arm 84 a
pin 36 iz secured on which a driangular
shaped member 37 of equilateral form and
a pinion member permanently secuved to the
triangular meber are mounted for rota-

.']

tion. - The pinion .member consists of two
parts 38 and 39, the former of which is
for mefl vith six pinion teeth and is in mesh

with the teeth 29 of the rim 28 of the com-
pating unit with which bar 33 is associated,
while the latter pinion part 89 has the same
number of teeth but is cub down substa ntial-
ly to the pitch line of the pinion part 38
the depth of the teeth for the two plmon
parts 838 and 39 being the same. - It is evidens
that when a computing unit is turned on the
shaft 17 the gear teeth 29 turn its associated
pinion 37 whereupon the triangular member
36 is turned and also the pinion part 39.
The combined triangle and pinion member
is slipped over the projecting end of the pin
36 and is held thereon by reason of the stop
interposed against the- “Jongitudinal move-
ment on the pin by the adjacent section 30,
as shown in Fig. 3. It will be noted that at
the vear edge of each arm 34 4, as shown in
Fig. 5, in addition to the tongue 35, a re-
cess 40 is made below said ifoA gue ahova 2
rearwardly extending projection 41 having
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a downwardly inclined upper edge, the pur-
pose of which will later appear.

Each computing unit at the other end of
the hub 26 carries a plate 42 from which,
at angles of 90 degrees to each other; four
teeth 43 project. This plate may be termed
the carrying plate for carrying from one
column to the next higher in the machine.
The: carrying plates 42 arc located at the
left hand ends of the hubs while the gear
wheels and the bars 33 are at the right hand
ends of said hubs in this machine. Ac-
cordingly, a hub at its left hand end carries
a plate 42 which lies alongside of the bar
33 of the computing unit next to the left
and the edges of the carrying plate 42 of
one computing unit come directly under the
pinion part 89 of the next unit to the left.
Whenever a computing unit is operated it
is apparent that the plate 42 is likewise
moved with it carrying its teeth 43 to the
pinion part 39, and when a tooth 48 en-
gages therewith the pinion is turned trans-
mitting its movement to the gear wheel hav-
ing teeth 29 of the next higher succeeding
unit thus carrying over to the next suecceed-
ing higher column. For a purpose which
will hereafter be described the pitch.diam-
eter of the teeth 43 is slightly greater than
the pitch diameter of the gear teeth 29 and
the pitch diameter of the pinion part 39 is
less than the pitch diameter of the pinion
part 38.

Each carrying plate 42 is formed with
laterally struck flanges 44 and 45, four series
or pairs thereof being made on each plate.
The flanges 44 are longer than flanges 45 and
said flanges lie in relation to each other as
shown in Figs. 14 and 15. At the front
lower portion-of the machine a horizontal
rod 46 is mounted between and supported
by the end plates 15. An angle bar having
legs 47 and 48 at right angles to each other
is mounted on the rod 46 by means of the
ends 49 and 49" turned therefrom and in-
tegral therewith. From the rear edge of the
leg 47 a number of arms 50 extend to the
rear for a distance, there being one of said
arms for each plate or disc 42, and are then
turned upwardly for a short distance, as
shown in 51, terminating in forwardly
turned lips 52. These vearwardly extending
members lie in the same vertical planes with
the flanges 44 and 45 on the carrying plates
42 with which they are associated. ~In the
normal lower position of the arms 50, as
shown in Fig. 15, no interference is made in
any way with the free turning movement of
the plates 42.

The member 49 which, with the member
49* carries the angle bar at the lower front
portion of the machine is formed at ome
edge with a series of gear teeth 53 which
are in mesh with a pinion 54 mounted on a
stud carried by the adjacent supporting end

8

15. The pinion in turn engages with teeth
55 formed at the lower end of a lever 56
pivotally mounted on the shaft or rod 17
(see Fig. 7). The lever 56 extends upward-
ly through slot 12 in the casing and is
equipped at its upper end with a button 57
against which the finger may press to oper-
ate the lever. Lever 56 is normally held in
upper position by a coiled spring 58, which
when the lever is operated in a downward
direction is stretched and acts to return the
same to upper position when released: On
the downward movement of the lever 56
through the gearing described, the angle bar
compriged of parts 47 and 48 is rotated up-
wardly about the rod 46 and all of the fin-
gers 50 with attached sections 51 and 52 are
lifted, as shown in Fig. 14.

The lever 56 at its lower end is equipped
with a projecting cam 59, as shown in Fig.
7, and the spring 58 connected to the lever,
at its opposite end is connected to an irreg-
ularly shaped member having an upper
arm 60 at the front end of which a wedge
shaped eam 61 is located, there being a sec-
ond arm 62 extending downwardly from the
upper arm 60 which is pivoted on the stud
65 carried by the adjacent end member 15.
A lug 64 is turned inwardly from the arm
62 passing through an opening in the end
15 and lying underneath the adjacent leg
19 of the U-shapedbail heretotore deseribed.
The wedge member 61 bears against the
upper side of the cam 59 but on the down-
ward movement of lever 56 the irvegularly
shaped member described is turned upward-
ly and to the rear about the axis of the stud
63 bringing the lug 64 against the under
edge of arm 19 wherehy the bail is main-
ained in upper position the cross bar 20 en-
gaging against lips 25.

‘A second horizontal rod 65 is disposed
between and carried by the end plates 15 at
the rear lower portion of the machine, Dest
shown in Figs. 5 and 11. A sheet metal
plate 66 is located in nearly vertical posi-
tion inclined somewhat to the rear betweea
the end plates 15 and has a horizontal for-
ward extension 67 at its lower edge, the rod
65 being located at the bend between the
parts 66 and 67. This plate is permanently
sigidly secured in place between the end
plates.  The plate 66 at its upper edge is
bent forward to make a ledee 68 in which
a number of slote 69 are cut, one for each
computing unit. The plate 66 and its lower
horizontal extension 67 ave also slotted a
number of times at the bend between the
two parts, there being a slot for each com-
puting unit. In each of said slots a bell
erank member is disposed and pivotally
mounted on the vod 65, Fach bell crank
member includes a vertical arm 70 and a
horizontal arm 71. Each of the horizontal
arms 71 is formed with a narrow forwardly
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estending lip 72 at its front end which ex-
tends beyond the front end of the slot in
which it is disposed so as to bear against
the upper side of the extension plate 67, be-
ing - normally pressed thereagainst by a
spring 78 coiled avound the rod 65 having
one end bearing against the plate 66 and
the other against a tongue 74 struck {rom
its associated arm 70 of the bell crank Te-
ver. At the upper ¢nd of cach arm 70 a
metal meinber is permanently secured, con-
prising a vertical section T4 from the upper
and lower edges of which flanges T4 and
74> extend forward, as shown in Figs. b, 11,
192, and 13, The i the
flanges 74* and T4 is but little move than
the Tength of a side of the trianguler wem-
her 37 and normally, a-side of a triangular
member bears against the front side of the
vertical section 74, as shown in Iig. 5. In
addition at a vertical edge of -the section
74 an integral horizontal arm TH extends
forward to a short distance in front of the
associated triangular shaped cmber T3
and at its front end is provided with upper
and lower spaced apart lips 76 turned at
right angles to the body of the arm 75, as
shown. Hach of the vertical sections 74, at
a point substantially midway its upper and
lower edges, is formed with a forwardly ex-

tending 11b 77 (see Figs. 11, 12 and 13) and

cach edge of each of the triangnlav shaped
members 37 is formed with a corresponding
recess 78 lavge emough to receive the rib.
Trrom the upper end of each of said vertical
sections 74 and at the edge opposite where
the arm 75 is located an irvegularly shaped
arm 79 extends upwardly and laterally ter-
minating in a finger which 'is received n
the notch 40 made in the next adjacent arm
34 which depends from thé bar 33, previous-
ly deseribed. The end plate 15 at the right
hand end of the machine is also equipped
with an inwardly turned lug or finger
80 lying substantially in the same plane
with' the terminal fingers at the ends of
arm 79,

The number of computing units which
mav be mounted on the rod 17 is not limited
to any. particular number but may be made
as many as desived. In the machine shown
ht of the computing units are used.  The
fivst unit at the right is for the units column,
the ‘second for the tens, the third for hun-
dreds, ete.  If an addition operation is to be
performed involving, for example, the addi-
ton of 243 to what has before been added to-
gether, the operator places his fingers in the
vecesses of the operating members between
the projections 82 at 2 on the hundreds com-
puting unit, 4 on the tens computing unit and
3 on the units computing unit, turning all of
the members in a downward direction until
the fingers of the operator are stopped by en-
cement with the stop bar 13, This can be

1,861,605

done and all of the computing units operated
simultaneously if there is no carrying from
one computing unit to the next higher, that
is being operated. It is not necessary that
all should be operated simultaneously or in
any particular order but each may be indi-
vidually operated, such individual operation
being necessary if any carrying to the next
unit occurs.. Whenever a unit is operated
the gear teeth 29 drive the pinion part 38 as-
cociatad therewith and turns the connecting
triangulai shaped member 87, thereby forc-
ing the connected arm 70 to the vear against
the spring 78, as shown in Fig. 11.  As the
number of teeth in the gear 29 is eighty
while the pinion has six teeth and the mem-
ber 37 three equal sides, with each notch of
the operating member moved downwardly
the triangular member 37 changes from one
of its sides against the part T4 with which
it ig associated to the next succeeding side.
And when this happens the arm 79 is also
moved to the rear and the finger at its free
end disengaged from the recess 40 in-arm 34
n the bar 83 associated with the next higher
computing unit. If no carrying occurs the
triangular shaped member 37 will merely
turn around the axis of the pin 36 a num-
ber of times and will come to rest with a flat
side of said member 37 against the vertical
section 74 of the member with which it is
associated. The rib 77 prevents any possi-
bility of a corner of the triangular member
37 engaging against the section 74 in such a
position that the triangular member will be
on dead center. Inasmuch as any point of
the member 37 must come either above or
below the rib 77 no stopping of the trian-
gular member 37 will act to turn said trian-
gular member and parts associated therewith
o that a flat edge of the member 37 will be
against the vertical section 74 when the ma-
chine comes to rest. Moreover, the pressure

of the bar 70 which carries the member at
its upper end with which the triangular

shaped member engages serves in a large
measure to govern the speed and prevent any
spinning of any computing unit which may
be operated. carelessly.

The mechanism described serves a still
further and important function in the carry-
ing from one computing unit to the next
higher which is performed when a projec-
tion or tooth 43 on a disc 42 engages with the
pinion part 89 associated with the next ad-
tacent computing unit, this being shown in
fig. 12. The mnext higher unit which has
been moved one step with the carrying has
its bar 83 freed from any conmnection with
the finger on arm 79 of the next lower unit
from which the carrying occurs. As soon
as this occurs the lug 85 on the bar 33 of
said next higher unit moves from its lower
position in the opening 21 of the bail bar
20 as shown in Fig. 11, to the uppermost po-
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sition, as shown in Fig. 12, also in Fig. 9.
When the tooth 43 engages with the pinion
part 39 the first effect of such engagement,
the tooth 43 moving in an upward direction,
is to lift the bar so that lug 35 occupies its
upper position- shown in Kig. 12. Lifting
the bar raises the pin 36 and parts carried
Accordingly, when the triangular
shaped member of the next higher unit, to
which carrying is being made, turns by rea-
son of the engagement of the tooth 43 of the
next lower unit with the pinion part 39, it
moves said triangular shaped .member up-
wardly and to the position shown in Fig.
12, 'When thus moved the next higher unit
has been turned one step only so as to carry
from one integer indicated on the flange 3

to the next higher. Any tendency for the
next higher computing unit to rotate farther
is positively stopped by the engagement of
one corner of the triangular shaped member
between the two lips 76 while any possible
rebound is stopped by the engagement of
another corner of the member 37 with the
free edge of the upper flange 74*. Accord-
ingly, there can be no overthrow in carry-
ing from one unit to the next higher unit
nor any rebound, but the carrying is posi-
tively and fully controlled and is accurate
and sure under all conditions. In like man-
ner should the carrying be from one unit to
a next lower unit, that is, in a backward di-
rection during a subtraction operation, the
same process 1s carried through though in a
reverse dirvection, being fully shown in Fig.
13, in which case any spinning in one direc-
tion or rebound in the opposite direction is
stopped by reason of the fact that the tri-
angular shaped member 37 controlling the
unit “which 1s to:be operated from another
unit during carrying, is held .against rota-

tive movement beyond one single step of

movement. It is necessary, accordingly, that
the computing units be released in order

* that the finger at the free end of the arm 79

may vide up-and .over the incline on the part
41 and into the recess 40 thereby drawing
the bar 33.to its normal lower position before
a succeeding operation may take place.

The mechanism, shown in Fig. 7, to insure
that the cross bar 20 of the bail described
shall be held in.upper position during the
clearing ‘or zero setting of the machine, is
necessary - for the reason that during a clear-
ing operation- and a rotation of the units
in a backward direction, if the bar 20 were
permitted to take its lower position, as
shown in TFig. 13, clearing for-each unit
would have to be by step by step operation
because of .the engagement of -the various

“triangular members 37 with a lug 76-and the

front edge of its associated flange 74°*. But
by holding the bar 20 to upper position, as
shown:in Fig. 12, while all of the lugs 35
drop to their lowermost positions in the

openings 21, the triangular shaped members
are permitted to rotate freely and are not
stopped at the end of each step, as they
otherwise would be. The clearing of the
machine or return of the dials at 31 so that
zeros are shown through the openings 11,1s
accompiished simply by the operator. grasp-

ing the clearing lever 56 and drawing down.

thereon as previously described. This raises
all of the fingers 50 and the attached parts
51 and 52. If a carrying member be in a
position such as shown in Ifig. 15, the eleva-
tion of a finger 50 associated therewith
brings the part 52 up against the under side
of the flange 44 immediately dbove and the
member 42 is turned to the position shown
in Fig. 14, stopping when the adjacent flange
45 strikes against the finger 50 substantially
at the bend where the part 51 is turned
therefrom. This is shown fully in Fig. 15
which also-shows that the plate 42 cannot
turn in the opposite direction as the part
52 strikes against the end of the flange 44.
When stopped in such position it is designed
that the zero character of the computing
unit carried on the same hub 26 will appear
through the opening 11 in the casing part
7. As-all of the units are simultaneously
acted upon the entire machine is cleared at
the one operation. :
The slight enlargement of the pitch diam-
eter of the teeth 43 on the discs 42 over the
pitch diameter of the gear teeth 29 together
with the differences in pitch diameters of
the two pinion parts 38 and 39, aids in ob-
viating any bad effects which might occur
from- lost motion or back lash between the
gearing and pinions. Absolute perfection
of gear formation is almost impossible -and
even if it was present in machines when first
made would soon be lost because of the wear
occurring; and the construction as made,
with the varying pitch diameters obviates
any effects of such lost motion. '
From the foregoing it is apparent that I
have provided -a very simply constructed
adding machine in which addition and sub-
traction may be very quickly and easily ac-
complished. The subtraction operation is
inerely areversal of the adding operation, the
operating members being turned in the up-
ward directicn until-the fingers of the oper-
ator strike the uvpper stop bar 14. Comple-
mentary smaller figures on the casing at the
left of the slots 10 are the guides for the
fingers. All of the parts of the machine are
of sheet metal readily formed with dies
with the exception of a very few stock or
fabricated parts. A .great many of the
parts are duplicates and the machme can be
made-at very low cost. The casing :at the
front and back is formed with beads:9* and
42 designed to spring over projections at the
front and rear edges of the plates 15 for se-
curely holding the casing on the plates and
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over the mechanism. Kconomy in manufac-
turing cost combined with extreme simplic-
ity in operation make the invention one of
value.. The invention is defined in the ap-
pended claimg and I consider it to compre-
hend all forms of structure coming within
the scope of said claims. ‘ ‘
I claim: : ‘

1. Jn an adding machine, a. computing
unit mounted to turn on a horizontal axis,
said.unit including a gear, a member loosely
mounted alongside of the computing unit, a
combined pinion and triangular shaped
member mounted on said first member, the
pinion meshing with the gear, a bar pivot-
ally mounted at one end, a plate attached
to the free end of the bar against which the
triangular shaped member bears, and spring
means acting on the bar to move the plate
connected with it into spring pressed en-
gagement with said triangular shaped mem-
ber. ‘ ‘

2. In an adding machine, a computing

unit mounted to turn about a horizontal axis,

said unit including a gear, a bar loosely
mounted alongside of the gear and extend-
ing to the rear of said gear, said bar having
a depending free end, a combined pinicn
and . triangular shaped member mounted for
rotation on said depending free end of the
bar, the pinion meshing with said gear, a
second member having & vertical web and
upper and lower flanges extending toward
the triangular shaped member against which
one ‘edge of said triangular shaped mem-
ber normally bears, spring reans normally
holding the second bar in a forward posi-
tion, and means engaging with the first bar
to limit the extent of 1ts movement.

3. In combination, a horizontal rod, a
plurality of computing wunits rotatably
mounted thereon, each comprising a hub
loosely mounted on said vod; a gear wheel
and an operating meniber attached to the
gear wheel to ‘manually  turn the sare, 2
member mounted on the hub alongside of
each gear wheel and extending upwardly
and to the rear, a triangular shaped member
rotatably mounted at.the rear end of said
first mentioned member, a pinion secured to

“and rotatable with the triangular shaped

member, said pinion including two pinion
parts of ‘different pitch diameters, one of
said pinion parts engaging with the gear
wheel of its associated unit, and a carrying
wheel connected to-each hub having spaced
apart teeth projecting therefrom ‘and mesh-
ing with the smaller of said parts of the pin-
ion of the unit next adjacent, substantially
as described. ’

4. In an adding machine, a plurality of ro-
tatably mounted computing units motunted
for individual rotation about a common hor-

" izontal support, means whereby said units

may be turned about said support in either

direction, means for carrying from one unit
to the next adjacent higher unit on either
direction of movement of the lower unit, and
weans for. preventing movement of said
higher unit in either direction beyond a pre-
determined distance, substantially as de-
scribed.

5. In an adding machine, a computing
unit comprising a hub, a sheet metal gear
wheel attached thereto, a sheet: metal mem-
ber attached to the gear wheel and provid-
ed with an annular-dial fiange on which con-
secutive figures are carried and with out-
wardly extending spaced apart finger en-
gaging projections, a second member loosely
mounted on the hub alongside of the gear
wheel and formed “at its outer end with an
offset downwardly extending arm, a pin at-
tached to the arm, a third member having
a plurality of equal sides rotatably mount-
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ed on the pin; a pinion connected to and ro- -

tatable with said third member and in mesh
with the gear wheel, a spring actuated
fourth member yieldingly bearing against
a side of said equally sided member.

6. In -an adding machine, a computing
unit including a manually operable operat-
ing member and a gear connected therewith

and a’ dial carrying figures in succession

therearound, means -for mounting the unit
for rotative movement, a pinion -in-mesh
with the gear, a support for the pinion, a
member ‘having a plurality of equal sides
connected to and rotatable with the pinion,
a pivotally mounted arm, a flat member at
one end thereof adapted to bear against a
side of the equal sided member and & spring
associated with the arm for holding said flat

member against the equal sided member.

7. In an adding machine, a computing

unit including a manually operable operat-

ing member, a gear and a totals dial con-
nected ‘and associated therewith, means for
motnting the unit for:rotative movement,

a pinion in mesh” with the gear plate, a

support - for the pinion, a member having
g, plurality of equal sides -connected to and
rotatable with the pinion, said equal sided
member in-each of its sides being formed
with a recess; a pivotally mounted arm, a
flat member at one ‘end thereof adapted. to
bear against a side of the first equal sided
member‘and formed with inwardly extend-
ing 7ib adapted lo séat in a recess. in the
side of said equal sided member and. spring
means acting on the arm for holding said
flat ‘member against the equal sided mem-
ber, substantially as described.

8. In an adding machine, mechanism.in-
cluding a plurality of computing units lo-
cated side by side on a common rod support
and mounted for individual rotation.there-
on, each unit including ‘an operating mem-
ber - adapted to be manually operated, a
gear and a dial having figures thereon, a
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pinion in mesh with the gear and operated
thereby, a support for the pinion, a member
having a plurality of equal sides connected
to and rotatable with the pinion, and a sec-
ond member having a flat portion yielding-
ly pressed against the first member, sub-
stantially as described.

9. In an adding machine a rotatably
mounted computing unit comprising a sheet
metal plate formed with an annular flange
on which figures are carried and with out-
wardly projecting spaced apart finger en-
gaging portions, a gear wheel to which the
sheet metal plate is connected, a hub to
which the gear wheel is secured, a member
loosely mounted on the hub alongside the
gear wheel, said member being formed at
one side with a downwardly extending arm,
a pin attached to the arm, a second member
having a plurality of equal sides rotatably
mounted on the pin, a pinion connected to
and rotatable with said second member and
in mesh with the gear wheel, and a spring
actuated plate yieldingly bearing against a
side of said equal sided member, substan-
tially as described.

10. In an adding machine, a plurality
of computing units mounted to turn about
a horizontal axis, each of said computing
units also including means adapted at pre-
scribed points in its movement to engage
with the device of the next higher comput-
ing unit and turning the same one step
thereby turning said next higher unit, and
means brought into operation when said
next higher adjacent unit is turned one step
of movement whereby the turning movement
of said next adjacent higher movement is
limited to one step of movement, substan-
tially as described.

11. In an adding machine, a plurality of
computing units rotatively mounted to turn
about a horizontal axis each being individu-
ally operable, each unit including a central
hub, a gear, a totalizing dial carrying fig-
ures and a means for manually operating
the unit, a bar loosely mounted on the hub
of each unit and extending upwardly and
to the rear back of the gear and provided
with a down turned part, said bar lying

7

alongside of said gear, a device rotatatively
mounted at the lower end of said down-
turned part including a member having a
plurality of equal sides and a pinion having
two sections one of larger diameter than the
other; the gear of a. unit being in mesh with
the larger pinion, a plate secured at the op-
posite end of each unit having teeth pro-

jecting therefrom at spaced apart intervals,-

said teeth being adapted to engage with
the smalier pinion part of the device asso-
ciated with the next higher computing unit,
a plurality of other bars pivotally mounted

at their lower ends below said devices and

extending wpwardly toward the same,
springs normally impelling the said other
bars toward the equal sided members, an
irregularly shaped member secured at the
upper end of each of said last named bars
having a central vertical section, and sec-
tions turned forwardly from the upper and
lower ends of the central section and also
having an arm extending forwardly from
cne side edge to in front of its associated
equal sided member, the front of said arm
having two spaced apart lips turned later-
ally in front of the equal sided member, and
a second arm extending upwardly and later-
ally from the opposite edge of the central
vertical section across to the next higher
computing unit, a bail mounted to turn about
the axis on which the computing units are
mounted, said bail including an interme-
diate portion having a plurality of open-
ings therethrough, said bars lying alongside
of the gears of the computing units being
provided at their rear upper ends with lugs
narrower in width than the openings in the
bail which extend through said openings in
the bail, each of said depending parts at the
rear ends of the first bars being formed at
their rear edges with a recess into which
the terminal ends of said laterally extend-
ing arms may seat and with a rearwardly
extending portion having an upwardly and
forwardly inclined upper edge, substantially
as described.

In testimony whereof T afix my signature.

ANDREW EKMAN.

60

70

80

85

00




