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TO WILLIAM D. BLEICE, OF NEWARE, NEW JERSEY.
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To all whom' it may concerr.:

Be it known'that 1, Frenp H. Dorrr, a
citizen of the United States of America, re-
siding at Grand Rapids, in the ccunty of
Kent and State of Michigan, have invented
certain new and useful Improvements in
Computing-Machines; and 1 do hereby.de-:
clare the following to.bLe a full, clear, and

exact description of the invention, such as’
will enable others skilled in'the art to which’

it appertains to make and use the same. ", -

This invention relates to a computing ma-
chine upon which various computing opera-

tions such ‘as addition, subtraction, multipliz.
cation and division may be performed and
the result indicated by the machine for teady
observation. It is a primary object.and pur-
pose of my invention to make a machine of
this character which while of compact.and
comparatively simple construction shall be
accurate and exact in dperation and zt the;
same time durable and efficient and substan:
tially proof against getting out of order. =

Afurther feature of the mvention consists’
in the provision of novel mechanism for:
“clearing” the machine either wholly or in-
part together with an especizlly novel and
effective “carrying” mechanism. A still fur-
ther feature of the invention consists in a
novel mechanism for insurance against any
overmovement of the parts of the mechanism
beyond that desired by the operator under
the momentum given them when operated.
Many other objects and purposes nat specifi-
cally cnumerated together with novel mech-
anisms for attaining the same will he appar-
ent from the following description taken in
connection with the accompanying dawings
which show a practical and operative em-
bodiment of the invention and in which;

Figure 1 is a plan view of the machine.

Fig. 2 is a vertical section taken substan-
tially upon the line 2—2 of Fig. 1, and show-
ing the mechanism in side clevation in nor-
mal cleared position. '

Fig. 3 is a fragmentary side elevation of

the upper rear part of the machine the cov-
ering casing therefor being removed. '

Fig. 4 is a view similar to Fig. 2 of the
front portion of the mechanism of the ma-
chine with parts broken away to better dis-
close the same, illustrating the position of
the parts when an operating member has
been moved substantially to the limit of its
travel in a downward direction.

‘mechanisifi ‘which prévents mj‘ﬁmﬁ &% tHe:
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Fig. 5 is a view similar to Fig. 4; thé parts
of the mechanista shown- jii Bgig.’”tif’ hfﬁ‘ng
been moved an additiondl step.” . -

- Fig. 6 is a 'view ‘similar to Fig. 2 of tlie
rear or clearing part'of the mechanism of the
machine -illustrating ‘ the first_part'of: ¢he’

60

cleatin operatio, £zl nid i
i, 718 o similh. view of the cleating opY
eration-haviig ¥éafhéd its fifidl teps 1" 117
_Tig. 8 if & fragifietithiy >view  simildi’ t 65
Fig. 45 shdwiilly ‘the’ opératior “of thie 1otk

15’8’[1’()9 6pert1ted '.z_-,:e-"(;;—i.gua el 'Sx‘ 2T o7
- Fig.'9'is a vertical section‘tiibstantially on
Fig 10718 & sithiilarsébtion 'ofi “the link"
1010 of iz:9,oth Figt: 9 aiid 10 looking"
forward in s direétion ‘indicsted’'by the ar-:
rows: (" [ R Deireany at SI6TLIG g
~Fig/11'is s vertical séstibn substantially’
pon a'plané of Tine T1-=11 ofPig 2, 1dok"
in tothe;rea’r e[l‘d‘ -'5:\ 1“‘:"5‘;'{5 [RSSRRNT] PR LA _5\‘_’
ig. 12-is‘'a fragmentary. side elevation
from the side of ‘one ‘of ‘the'computiiig ‘whits’
and associated mechinism opposite to' thdt- 80
shown in Fig. 8. & ¢ -~ 7580 c
Like referencé charicters réfer to like

75

" parts -throughout - the ‘seyetul - views '6f the
Rt Qs mTLT

NES HIRN

drawings. . : ] ,
. The' mechanism, of “tlie ‘machine “which- I
have invented is located above a base 1 and is
practically inclosed by an outer casiug hav-
ing sides 2, a back 3 ‘and a horizontal top 4
extending from the rear over substantially
one-half of the machine. The casing also in-
cludes a vertical front side 5 substantially
one-half of the height of “the rear side 3
turned inwardly at its u'Fpef edge to provide
a horizontal ledge 6. he top section 4 is
cuived downwardly at its front in the arc
of a.circle as indicated at 7 and the case is
completed by an arcuate sectioni 8, having '«
relatively large radius of curvature, integral
with and connetting the rear of the ledge 6
with the lower part of section 7. - A number 100
of openings 9 are made in section 7 of the

casing 1 back of which are indicating disks

10, loosely mounted upon a transverse shaft

11. Shaft 11 at its ends is carried by verti-

cal spaced apart platés 2*-located immedi- 105
ately within and paralleling the sides 2 of

the housing or casing, if being designed that

the mechanism-shall be ¢carried entirely on

a supporting frame comprised of pieces 2°

and the basa 1 and that the housing or'casing: 110
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may, if desired, be remaved for access to thic
mechanism.

The indicating disks 10 may be of any de-
sired number depending upon the number of
rows or columns of figures which the ma-
chine is designed to handle. Around each
disk a plurality of figures are printed and
evenly spaced from each-other ranging from
0 to 9 in consecutive order. A pinlon 12
having ten teeth is secured at the side of each
disk and is movable therewith.

The curved section 8 of the casing is
provided with a plurality of vertical slots 13
below the openings 9. Through each of said
slots an operating quadrant 14 _én'ojects 1t
being loosely mounted upon 2 hu _
in turn is loosely mounted upon a horizontal
shaft 16. There is one of these quadrants
and hubs for each of the indicating disks
10 and all of the hubs .are,looselg: mounted
upon the shaft 16. covering nearly. the fuil
length thereof, the .end hubs being -spaced
from the vertical supports 2* by . suitable
collars as shown in Fig. 11. A series of
‘ections 17 .are fonmed at the
outer curved edge of .each quadnant, any
space .between any two . projections being
adapted to receive the finger of the operator.

Each quadrant is provided with nine. .of

these spaces. An arm.18 is_‘ﬁorm_edintegru‘l

with each quadrant and projects below the.

pivotal mount therefor. A coil spring 19
is secured at one end of each.arm all of
the springs having connectlon at their other

ends to a transverse rod 20. The tendency

of the springs is to hold the quadrants in
upper position as shown in Iig. 2 and when-
ever free to do so the operating quadrants
return to such position.

Associated with each quadrant and - se-
cured to each bushing at the right hand
end thereof is a ratchet wheel 21 provided
with forty teeth around its circumference.
A gear wheel 22 also having forty teeth is
located alongside the ratcilet wheel - ar-
runged between it and its associated quad-
rant 14. Wheels 22 are in mesh with-the
pinions 12. A hook 23 is pivotally con-
nceted to each quadrant 14 and located so.as
to conpect with the associated ratchet wheel
91. Normally in the upper position of the
quadrants the inclined rear ends of the
hooks bear against the inclined side of a
harizontal bar 24 laying above the ratchet and
gear wheels. A spring 25 connected to eacl:
hook and an arm of a gquadrant, as shown
mm Fig. 12, has a norma(} tendency to draw
the hook into engagement with the asso-
ciated ratchet wheel as soon as downward
movement of said quadrant is begun and
carried out sufficiently to move the hook
away from the bar 24. .

To the left of each operating quadrant of
the machine on the section § of the casing,
a vertical row of figures, indicated.at 26, 1s

15 which

1,398,068

printed reading upwardly from 1 to 9 m
consecutive order. The figures are properly
located to correspond with and number the
finger spaces in the quadrants. In addition

“to the right hand guadrant a vertical row

of figures indicated at 26 is imprinted or
otherwise placed upon the section & of the
casing reading downwardly from zero to 9
in consecutive order.

Tt is appareént that with any indicating
disk 10 showing a zero through the opening
9, operation of the quadrant 14 directly
below it in.a downward direction the full
distance which it can travel after the finger
of the operator has been engaged with one
of the notches therein, indicates the same
figure through the opening 9 that was to
the left of the notch engaged by the finger
of the operator; and if previous to said
operation, the indicating disk shows any
other figure than zero, after the operation
said disi,wjll_sho’w a number which is the
sum of the figure that was first shown plus
the number opposite the notch engaged by
the ‘finger of the operator. It, of course is
understood that if the sum of the tivo fig-
urés is more than nine, the indicating disk
associated with the quadrant operated will
show only the second figure of said sum.

'When a quadrant is engaged by the finger
of the operator in any notc
be moved downwardly until the finger en-
gages with the ledge 6. I have provided
mechanism to lock and prevent any over-
throw of the ratchet wheel 21 and associated
parts beyond the point to which ‘it is op-
erated. A horizontal rod 27 is interposed
between the sides 2* at the lower front part
of the machine on which a plurality of bell
crank levers are mounted one for each gear
99. The rearwardly extending arm 28 cf
each lever has an upturned hoolk 29 adapted
to one position to engage betiween successive
teeth on its associated gear wheel. "To the
forward arm 30 of each bell crank lever a
bar 31 pivotally connects, at its upper end,
carrying a head 32 which in normal position
projects slightly above ledge 6. A coi{)sprip;_{
33 under tension connecting to the arm 28
of each bell crank lever normally holds
the arm 28 in lower position so that if rests
upon the horizontal bar 34 below it and
raises the head 32 above ledge 6. 1In the
operation of any quadrant the finger, before
it can get to the ledge 6, engages the head
32 underneath and depresses the same and,
as shown in Fig. 8, elevates the hook 29 s
that it passes between two of the teeth of
the gear 22. The gear and quadrant are so
designed that whenever the finger of an op-

erator in a notch of a quadrant bears against

a head 32 sufficiently to elevate a hook 29,
said hook will properly enter a space be-
tween two of the teeth of the gear thereby

stopping any tendency of the gear or any.

thereof it may
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of its associated parts to pass, under the
momentum thereto in- operation, beyond the
point desired. :

Each hub 15 at the end opposite to that
on which the ratchet wheel 21 i1s connected
carries a cam member 35 which lies along-

side the ratchet wheel on the adjacent bush-

ing to the left. The member 35 is provided
with four cams 36 each bounded by an outer
curved cam surface 37 and a side or shoulder
38 as shown, the outer ends of sides 37 and
38 coming to a point. The cam surface 37
at one end is located nearer the bushing 15
than at the other and is curved with a pro-
gressingly increasing radius of curvature to
the point where it meets the shoulder.38,
there being what may be termed deep
notches in each member 35 as shown. Back
of and below members. 35, a transverse
shaft 39 is located on which a plurality of
dogs 40.are loosely mounted. . The pivotal
mount of said dogs is between the ends
thereof and each has a downwardly extend-
ing arm: with which the forward end of a
coilled spring 41 -is connected, all ofsaid
springs at their rear ends having connec-
tion to a transverse rod 42.. The springs
cause the upper end of dogs 40 to bear
against the surfaces of the associated .cam
members 35. .: Each dog 40, above the shaft
39, carries. a pivotally mounted. bell .crank
lever, including an upwardly extending arm
or dog 43 and a rearwsardly extending.arm
44, bove the shaft 39 a second transverse
shaft 45 is located on which dogs 46. are
pivotally mounted between the ends there-
of. There is a dog 46 for each ratchet wheel
21 mounted in the same vertical plane there-
with. A coil spring 47 is connected at its
upper end to each dog 46 at a point in front
of the shaft 45, at its lower end connecting
to the arm 44 of the bell crank lever directly
below 'it. . The influence.of the spring nor-
mally engages dog 46 with the teeth of the
adjacent ratchet wheel to the left and . at
the same time throws the arm 43 forward
into engagement with the same ratchet
wheel. L . .
When an indicating disk 10 stands at zero
the dog 40 associated with the same comput-
ing unit seats in one -of the notches in the
member 35 and against one of the shoulders
38 as indicated in I'ig. 2. With the opera-
tion of the associated quadrant, cam mem-
ber 35 is turned and dog 40 at its upper
end 1s moved. to the rear over one of the
cam surfaces 37 passing farther along said
surface and farther to the rear as the indi-
cating character on the disk 10 increases in
amount. In Fig. 4 the disk 10 is at the
position where the figure 9 shows through
the opening 9 in the-casing. In Fig. 5 it
will be noted one additional step has been
civen to the unit such that the zero charac-
ter will appear on. disk 10 back. of said

3

opening 9. When this occurs the upper end
of the dog 40 passes the point of the cam
36 and drops into the notch behind the suc-
ceeding shoulder 38. Referring again to
Fig. 4; it will be noted that the arm 43 en-
gaging with the ratchet wheel 21 on the

‘unit to the left, has in Fig. 5, moved up-

wardly with the forward movement of
dog 40 to turn said ratchet wheel one step
or space, the parts being so designed -as to
effect this turning movement. -Accordingly,
when, in the process of addition, the mecha-
nism for any disk reaches a point such that
the addition of another number increases
the sum to more than 9 and requires carry-
ing into the column to the left, such carry-
ing is automatically effected by the inward
movement of the upper end of the dog 40 as
it drops behind the: point of a:cam 36-and
the upward-thrust imparted thereby ito the
bell- crank lever arm:48 which is engaged
with the ratchet wheel for .the next higher
column to the left. .'ITnasmuch as the .com-
puting mechanisms for each column ‘are du-
plicates, the -carrying operation-in all cases
to the next higher column is identically tha
same. It will be noted that:.the pressure
of the upper end of dog 40 on-the cam sur-
face 37 has a tendercy to.rotate the cam
member. 35 .in a. backward direction, this
being normally .checked -and' controlled :by
the engagement. of the upper:dog 46:-with
the ratchet wheel'21. .- Tl e

“The mechanism forclearing:the ‘macliine
either i wholly .or any. column thereof will
now be described. A iclearing bar.48 is po-
sitioned -back of and associated- with each
computing unit of ~the.machine, all;of: the
bars.being vertical ‘and.slidably mountéd in
upper and Jower transverst plates 49 and 50
and extending -at.their upper ends through
the top 4 of the case. - A coil spring 41- con-
nected to each bar and the upper: plate; 49
holds them normally in -upper position with
a stop 52 on each bar engaging against the
under -side of  the upper plate 49.- An op-
erating head 53-is.fixed to the upper-end of
each of the bars 48 for .use in manually de-
pressing the same. : Upper.-and lower: pins
54 and 55 project laterally:in opposite di-
rections from'each of the bars 48 whereby,
on depression of any bar, sald pins engage,
respectively, with the rear end of the dog
46 associated with the ratchet wheel of the
computing. unit with which bar 48 is asso-
ciated, and with the rear arm 44 of a bell
crank lever the .other arm of which bears
against the ratchet wheel 21 of the comput-
ing unit to the left.,. There is also a third
pin 55° on each bar 48 directly back of pin
55 and extending in the opposite direction
over an arm 44 of the lever which engages
with the same ratchet wheel 21 with which
said dog 46 engages. Iach bar in its rear
edge and a short distance below its upper
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end is provided mith a motch 56 which, when
a bar has been partially -depressed, as indi-
cated ‘in Fig. 6, adapts it to be turned
slightly to the rear to engage with the up-
per plate 49, Tt will be noted in this con-
nection that when depressed this amount
pins 55/and 55% engage with their respective
bell cramk arms 44 but that pin 54 does not
yet «come into -comtact engagement with its
dog 46. Normally each bar 48 on depression
and release returms to mpper position, its up-
per-end being drawn:forward by spring 7
connected thereto and to:.a wod 58.

.On a transvense rod 59 a plurality of ir-
regularly ‘shaped :meémbers 60 are pivotally
mounted. Ascshown, said snembers bend to
the:vear-for ai distance below :the pivot and
thence extendd substantially straight down.at
their lower . ends curving.forward to:make
arms: 61 -each of -which af-its -end is pivot-
ally.commectad 1o a member 62 ooselymount-
ed updna rod 63. - A kicker 64 ipasses.loosely
at - its wear:enll : thirough an-opening fin‘ithe
upper :end :of esich ' member 62 'and sat" iits
front end:passes:through an elongated wer-
tical slot 65 in a vertically positioned plate
66 which is:located ‘bblow-ant’ back of:the
computing amits. “The Kickers 64 are in the
same vertical:planes with the gears ©2. The
rear end of each: kicker 64 is:shaped into a
rod and screw threaded toirecdive an:adjust-
ing nut-and: a ‘spring 67 is. connected 'to said
rear end and to the arm 6l-of the member
with which it:is associated. ~Coil springs’ 68
are attachell at theéir upper ends’to plate 49
and at their lower ends’one to each member
60 to the redr-6firod:59; thereby turning said
members' 60. wnd B621to therear until -stopped
by ithe engagement: of the forward end of
kickers 64 with plate 66 a5 shown in Ifig. 2.
A strong-spring: 69 is interposed between
and-connects -each ‘clearing bar 48 and -each
memberi 60: G o o oo

When it is desired to iclear 4 computing
unit the “associated clearing:bar 48 is de-
pressed whereupon spring 6%,’ being stronger
than spring 68, turns’ the member 60 for-
ward about its:pivet until the front end of
the kicker 64 engages with & tooth of the
gear'22.” This' happens practically as soon
as or ‘very shortly after the initiation:of the
downward -movement of the bar 48. The
next operation is the engagement of pin 55°
with the arm 44 of the bell crank lever free-
ing its dog 43 from the ratchet wheel 21 the
ratchet wheel 21 of the computing unit to
the 1eft being also freed of its dog 43 through
pin 553 and finally pin 54 engages with ‘the
rear end of dog 46 disengaging the dog from
the ratchet wheel of the unit which 1s to be
cleared. ' In the meantime, it" will be ob-
served, the end of the kicker 64 has Dbeen
forced a'gz_xinst the gear wheel 22 and the
pressure has been continuously increasing
due to the fact that spring 69 has been con-

1,888/008

tinually stretched so that by the time dog

46 is disengaged from ratchet wheel 21 the
spring 69 has stored up a relatively large
amount of energy to impart to the kicker as
soon as:dog-46 is disengaged.. When this oc-
curs: the kicker is projected forward -under
the impulse:given by spring 69 and imparts
a rotary movement:to the gear 22 in a re-
verse direction- whereupon: this gear :and all
the parts ;associated and movable therewith
rotate in-a reverse direction until the dog 40
éngages with a shoulder 38 on cam member
35, stepping the computing unit with the
zero character on the indicating disk 10
showing. Tt will be noted:that the connec-
tion of the kicker:64 to the member 62 is a
loose one:and that:the kicker is provided
with.an inclined: surface 70 directly in front
of the upper end of said member 62 so de-
stgried that after the impulse has been given
to -gear wheel -22; the kicker is ‘disengaged
therefrom and moved to-a lower position as
shown in Fig. <7 h
© To solear ithe entire mathine all of the
clearing bars 48 may be manually depressed
in mnison but in practice it is better to have
agingle device for attaining this end. Ac-
cordingly, on a shaft 71 in the upper Tear
portion -of ‘the machine I have mounted a
plutality of forwardly projecting fingers 72
one of which comes over each pmn-54. An
arm 73 depends from one end of shaft 71 and
a ‘ball craik lever is pivotally connected by
means of a screw 74 to the'same end of the
shaft 15 on-the outside of one of the sup-
portirig sides'2* of the machine. ]

“The bell "¢rank lever includes a -down-
wardly projecting arm' 75 which'is connected
to'the lower end of the arm 73 by a link 76.
In practice a pin 77 connects the rear end of
the link with the lower end of arm 73 and is
movable back and forth throu 'h a head 78
in the side 2% ' The operating lever also in-
cludes an upwardly and forwardly extend-
ing -arin 79 provided at its free end with a
head 80 for manual operation. Said arm 79
extends through a slot 81 in the housing or
casing of the machine. Tt is clear that by
depressing the head 80 the forward ends of
all of the fingers 72 are moved downwardly
thereby depressing all of the ‘clearing bars
48 in unison and affecting the complete clear-
ing of the machine. .

%’Vi‘th -2 machine constructed as described
the aperation of adding is very simple. All
that is necessary is to place the fingers of the
operator in the notches of the operating
quadrants opposite the figures of columns 26
corfesponding to the number to be added
and move said quadrants down until the
fingers are stopped by the ledge 6. For in-
stance, if to any number appearing on the
disks it'is desirgd to add any number, such
as 253, the operator places one finger oppo-
site the figure 2 in the third or hundreds op-
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erating quadrant, another in the notch op-
posite & 1 the second or tens quadrant and
another in the notch opposite 3 in the first
or units quadrant and the indicating disks
10 after the quadrants have been operated
with the fingers in such notches will show
the sum through openings 9.

By means of this machine subtraction
may also be accomplished. The operation
can best be described by a concrete exam-
ple. For instance, suppose that 387 is to be
taken away from the number indicated in
Fig. 1. The first operation is to depress
the fourth clearing bar from the right, or
the one associated with the thousand col-
umn, to the point shown in Fig. 6 and hold
it in such position, the bar being forced
slightly to the reaf so that its notch receives
the plate 49. This will 'prevent carrying
to said thousands colimn. The next opera-
tion is to engage the operating quadrant for

. the ‘hundreds -column "at the space “directly
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opposite the figure 3.in the column 26 and
operates said quadrant until the finger is
stopped by the ledge 6. The finger is then
engaged with ithe operating quadrant--for
the tens'column at the place opposite the
figure 8 in column 262, this quadrant being
operated in the same manner, And finally
the finger is engaged with ‘theispace:in the
units' quadrant. in ‘the space opposite the
figure:8 or column 262 or in a space-one be-
low that of the units to bé subtracted. The
clearing’ bar for the ithousand column is
then released and the remainder is shown by
the "disks' through the -openings 9. This
method of subtraction is substantially the
same as in many other types of so called
adding’ machines which, in reality, are ca-
pable of ‘various .computations besides add-
ing. As multiplication is a series of addi-
tions it is obvious that the same can be read-
ily performed on this machine, and, in the
same ‘way, -division being a series of sub-
tractions the machine may also be used for
accomplishing the same. :

: A machine ‘of the character described is
very compact and may be readily carried.
It is substantially -fool proof being effec-
tually guarded. from ‘over throw or reverse
movements of parts of the ‘mechanism ex-
cept when desired. ‘On this'machine practi-
cally everything can be accomplished that is
nccomplished on any of the larger machines
except -the recording of results obtained.
The :greater :portion of the mechanism con-
sist -of stampings and many parts are du-
plicates ‘whereby ‘it may be economically
manufactured. ' o

Many changes in constructive detail may
be resorted to without departing from my
invention and I accordingly do not consider
my invention as limited to the specific dis-
closure made but consider myself entitled to
all modifications of structure falling with-

S

in the scope of the appended claims defin-
ing the invention.

I ¢laim :— :

1. In a computing machine, a casing pro-
vided with a plurality of spaced horizontal 70
openings in the top thereof and with ver-
tical slots below each opening, a horizontal
ledge to the casing below said slots, an indi-
cating disk rotatably mounted back of each
opening in the casing, an oscillatory operat-
ing quadrant rotatably mounted inside of
the casing and extending through each slot,
mechanism connecting each quadrant and
a disk for turning the disk on operation of
the quadrant in a downward direction,

75

80

.means yieldingly holding each quadrant in

upper position, and means for operatively
engaging each quadrant at a plurality of
points on its outer surface.

"2 In a computing machine, a computing
unit comprising a rotatably mounted hub,
a ratchet wheel secured to one end of .the
hub and yieldably urged in one direction, a
gear wheel located along side of and mov-
able with the ratchet wheel, an operating
quadrant loosely mounted on the hub, along-
side the gear wheel, a spring actuated hook
on said quadrant to engage with the teeth

85

90

.of the ratchet wheel, an indicating disk ro-

tatably mounted back of and above said 95

gear wheel and a pinion secured to the disk
and meshing with the gear wheel. '
. 3. In a computing machine, a computing
unit comprising a rotatably mounted hub,
a tatchet wheel secured a tone end of the 100
hub, an operating quadrant loosely mounted
on the hub and yieldably urged in one di-
rection, a spring actuated hook on the quad-
rant to engage with the ratchet wheel, to
turn the same on operation of the quadrant 105
in one direction, an indicating disk rota-
tably mounted back of and above the hub
and ratchet wheel, and connections between
the ratchet wheel and indicating disk for |
turning the disk. simultaneously with the 110
turning of said ratchet wheel.
* 4. In a computing machine, a computing
unit comprising a rotatably mounted hub, an
oscillatory operating quadrant loosely mount-
ed thereon, having peripheral operating 115
means arranged at intervals, an indicating
disk rotatably mounted above and back of
the hub, and mechanism connecting said
quadrant and disk for turning the disk pre- .
determined amounts on operation of the 120
quadrant. , A

5. In a computing machine, a covering
casing, a plurality of computing units lo-
cated in alinement within the casing, each
including a rotatably mounted hub, an oper- 126
ating quadrant loosely mounted on each hub
and projecting through a slot in the front
of the casing, said quadrants being adapted
for engagement by the fingers for opera-
tion in a downward direction, means yield- 130
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ingly helding the quadrants in upper posi-
tion, a gear fixed on each hub, a ratchet
wheel positioned alongside cach gear and
movable therewitly, an indicating disk driven
by each gear, a spring actuating hook on
each quadrant for engagement with the
ratehet wheel on the same hub, and a hori-
sontal ledge to the casing below the slots
in the casing. .

6. In a computing machine, a covering
casing having a forwardly and downwardly
surved front side and a horizontal ledge
helow said side, said side and ledge being
provided with communicating transverse
slots, a plurality of computing units posi-
tioned in alinement inside
including n rotatably mounted hub, an oper-
ating quadrant loosely mounted on each hub
and extending through said slots in the cas-
ing, means arranged at intervals on the outer
edge of each quadrant adapted for engage-
ment by the fingers of an operator, a gear on
cach liub, means for transmitting motion
from the quadrants to the gears, an indi:
cating disk driven by each gear, a lever piv-
otally mounted below. and in front of each
gear, a_hoolt at the rear end of each lever
adapted to engage between teeth of a gear
means normally holding the hooks out o
engagement with the gears, and an oper-
ating member for each lever having a bead
extending upwardly through the: ledge di-
rectly in front of each quadrant.

7.Tn a computing machine.a plurality: of
complementary units mounted in alinement,
each including a rotary hub, an oscillatory
operating-quadrant loosely mounted on the
hub and provided at intervals with oper-
ating means, a ratchet wheel and gear lo-
cated at and secured to one end of the hub,
o cam member fixed to the opposite end of
the Lub and provided at intervals with
choulders and having cam surfaces between
the shoulders, means carried by the quad-
rant for operating said ratchet wheel, a
spring actuated dog engaging said cam mem-
ber, and means for releasing the dog there-
from. ‘

8 In a computing machine, a shaft, a
plurality of hubs positioned end to end and
loosely “mounted on the shaft, a rvatchet
wheel fixed at one end of each hub, a gear
cermred to each hub beside the ratchet wheel,
an operating quadrant loosely miounted on
each hub alongside each gear, a hook on
each quadrant adapted to engage with. the
associated ratchet wheel and turn it in one
direction on operation of the quadrant, an
indicating disk driven by each gear, a cam
member secured to the opposite end of each
hub and adjacent the ratchet. wheel on the
adjacent hub, said cam member having a
plurality of cam surfaces disposed between
shoulders on said member, a spring actuated
dog: bearing against the edge. of each cam

{he casing, each
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member, a bell crank lever pivotally mounted
on each dog and having an ann engaged
with the ratchet wheel on the adjacent bush-
ing, and a separate dog for each ratchet
wheel normally preventin backward rolary
movement of u ratchet wheel and attached
mechanism.

9. In a computing machine a horizontal
shaft, a plurality of computing units placed
end to end and loosely mounted on the
shaft each comprising a hub, 4 ratchet wheel
secured at oné end of each hub, a cam mem-
Ler secured at the opposite end of each hub
and closely adjacent the ratchet wheel on
the adjacent hub, said: cam member having a
plurality of cam surfaces disposed between
equally spaced ghoulders: on said cam mem-
ber, means to-operate each. hub and attached
ratehet wheel and cam member in ene direc-
tion, a dog engaged with each ratchet wheel
to prevent movement in. the oppesite direc-

_tiomn, a vertically positioned. spring actuated

dog back of and’ bearing against the cam
surfaces of each eam member, a. bell crank
lever pivotally mounted on. each of said last
mentioned dogs, one arm thereof engaging
with the teeth of the ratchet wheel of the
adjacent computing unit, and/ a spring-con-
necting the other arm of said lever and
ratchet. engaging .dog.

10. In a computing machine, & horizental
supporting shaft, a plurality of hubs loosely
mounted in alinement on the shaft, a.ratchet
wheel having forty teeth fixed at the right
hand end of each hub, a gear wheel having
forty teeth located: beside. and rotatable with
ench .ratchet wheel, an operating quadrant
loosely mounted: on each bub and provided
with equally spaced projections on:its outer
edge to form nine finger spaces between the
projections, Imeans for connecting it with
the ratchet wheel, an: indicating disk rotata-
bly mounted: abeve: each ratchet and gear
wheel;, a pinion of ten teeth connected. to
each disk and meshing. with:a- gear wheel,
equally spaced figures rom; zere to nine con-
secutively printed around each: disk; a cam
member fixed to the left' end of each hub,
provided with feur equally spaced substan-
tially radial shoulders,. four cam: surfaces
disposed between the shoulders, & large dog
pivotally mounted between its. ends .below
the shaft, back ef each cam member, & spring
forcing the upper end: of each dog against a
cam member, and: a spring actuated arm
pivotally, mounted on. each dog-and engag-
ing with: the: ratchet wheel fixed on: the aﬁ
jacent hub- to the- left, substantially as de-
scribed.

11.-In a computing machine, a horizontal
supporting shadt, a plurality of hubs:loosely
mounted 1n alinement on the:shaft a ratchet
wheel: of forty teeth fixed at the right end
of each hub, a- gear- wheel of. forty: teeth be-
side. eachi ratchet: wheel and: moxable: there:
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with, «n operating quadrant having nine
equally spaced finger spaces in its outer edge
loosely mounted on each hub, a hook on each
quadrant for connection to the associated
ratchet wheel, a disk rotatably mounted
above each hub, indicating figures from zetro
to nine in equally spaced and consecutive
order on the surface of the disk, a pinion of
ten teeth on each disk meshing with a gear
wheel, and means for moving a hub at the
left one-fortieth of a revolution on move-
ment of the hub at its right one-quarter of
a revolution, substantially as described.

19. A computing machine including a
rotary indicating (fisk, an oscillatory oper-
ating segment, means for yieldably urging
the oscillatory operating segment in one di-
rection. and means for transmitting motion
from the oscillatory segment to the indicat-
ing disk. ' - L

t
M

7

13. A computing machine including an in-
dicating disk, a ratchet wheel, gearing for
transmitting motion from the ratchet wheel
to the indicating disk, an oscillatory oscillat-
ing segment, and a pawl or dog carried by
the segment for engaging the ratchet wheel
to turn the same.

14. A computing machine including an
indicating disk, a ratchet wheel, gearing for
transmitting motion from the ratchet wheel
to the indicating disk, an oscillatory operat-
ing segment, a spring connected with the
segment for urging the same in one direc-
tion, and a pawl or dog carried by the seg-
ment and arranged to engage the ratchet
wheel to engage the same when the segment,
is operated.

In testimony whereof 1 affix my signature.

FRED H. DOERR.
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