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1

This invention relates to calculating machines
of the type adapted to perform such arithmetical
operations as addition, subtraction, multiplica~
tion and division.

An important object of the invention is to
provide a simple compact and inexpensive ma-
chine of the character mentioned by which such
arithmetical operations as it is designed to
perform may be carried out easily, quickly and
accurately without necessitating on the part of
the operator any high degree of skill in the
attainment of efficient performance.

To the above and other ends the invention
contemplates a rotatable dialing unit, a register
including a series of rotatable counter disks,
register-actuating means by which any selected
one of said disks may be operatively connected
to said dialing unit for rotation in one direction
or the other, as required, in response to uni-direc-
tional rotation of said dialing unit and at any
one of a plurality of speeds with reference to
the speed of rotation of said dialing unit, and
centrol means for automatically effecting opera-
tive connection between said dialing unit and
successive counter disks as successive dialing
operations are completed.

Other objects and advantages of the invention
will become apparent from the following deserip-
tion when taken in connection with the accom-
panying drawings, in which ]

Figure 1 is a plan view of the machine with
the cover plate of its housing broken away and
the dialing unit removed.

Figure 1a is a fragmental sectional view taken
on line la—I{a of Fig. 1, certain parts being
omitted in the interest of clarity. :

Figure 2 is a vertical sectional view taken on
line 2—2 of Fig. 1 and showing in section the
cover plate together with certain elements of the
dialing unit.

Figure 3 is a vertical sectional view taken on
line 3—3 of Fig. 1. -

Figure 4 is a plan view of the machine, a por-
tion of its housing being broken away for clarity
with reference to structural details of dial re-
straining means aQapted to insure the proper
extent of rotation of the dial incident to each
dialing operation.

Figure 5 is a side elevation of the machine with
its housing broken away, as in Fig. 4, and por-
tions of its dialing unit in section.

Figure 6 is an end elevation of the machine as
viewed from the left in Fig. 4.

Figure 7 is a sectional view taken on line 1—1
of Fig. 5, various parts and openings being

10

15

20

25

30

40

45

50

56

omitted in the interest of clarity and in order
to emphasize the relation to each other of the
gear tracks peculiar to the driving disk of the
dialing unit.

Figure 8 is a vertical sectional view taken on
line 8—8 of Fig. 1.

Figure 9 is a sectional view taken substantially
cn the line 9—8 of Fig. 7 and showing the rela-
tion. of the register observation slot to one of
the counter disks.

Figure 10 is a detail plan view of a gear locking
and pawl releasing unit.

Figure 11 is a sectional view taken on line
{i—1i of Fig. 10.

Figure 12 is a sectional view taken on line
12—12 of Fig. 10 and showing in elevation one
of a pair of driving disk declutching arms in oper-
ative association with the unit of Fig. 10.

Figure 13 is a perspective view taken on line
13—13 of Fig. 1 and showing a slidable indexing
block rigidly connected to one end of a gear-
shifting strap.

Figure 13¢ is a perspective view of a latch
adapted to be slidably connected to the indexing
block, and )

Figure 14 is a perspective view showing one
of the counter disks in association with its driv-
ing mechanism and its restraining means, the
driving mechanism being illustrated as including
a gear in association with its positioning and
locking mechanism.

The mechanism herein illustrated as an em-
bodiment of the present invention includes a
housing 28, a registering unit 21, a dialing unit
22, a transmission unit 24 by which the register-
ing unit may be actuated in response to operation
of the dialing unit and a transmission control
unit 25 by which the denominational orders of
the registering unit may be rendered selectively
responsive to the operation of the dialing unit.

As will be readily understood, the housing 20
Serves as an enclosure for most of the various
parts, combinations and subcombinations of ele-
ments entering into the machine embodying the
present invention, the housing comprising a bot-
tom- plate 28, with which are associated end and
side walls 27 and 28, respectively, to which is re-
movably connected, as by screws 38, a cover 31.
The cover 3¢ is provided with pointer accommo-
dating slots 32 and 34, an observation window
36, a key-accommodating opening 31, and a series
of latch pin receiving apertures 38. At one end
of the cover 3! there is inscribed, etched or
ctherwise affixed to the upper face of the cover
in an annular group a series of numerals 1 to 10
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inclusive, which function, as will hereinafter
more clearly appear, in connection with the dial-
ing unit 22 to aid in the carrying out of arith-
metical processes of addition, subtraction, multi-
plication and division. For the operators con-
venience, as when for example, the process of di-
vision is being executed, there is provided a pair
of hold down strips 41 beneath which a suitable
cardboard strip 42 is removably held and on
which the operator may make any notations that
he may deem advisable or helpful in the carry-
ing out of computations,

The registering unit 21 includes a-series of

counter disks 44, each of which is provided on its
peripheral face with g series of numerals 0 to 8
inclusive. To one end of each counter disk 44
there is rigidly connected a spur gear 45 and at
the opposite end of such disk there is similarly
connected a transfer disk 46, the funection-of
which will hereinafter more clearly appear.
Referring particularly to Figs. 1, 4 and 7, it will
be observed that each counter disk 84 of the
registering unit 2t is disposed beneath and is
visible through its corresponding window 36, there
being as many such windows as there are coun-
ter disks and the series of windows; tegether with
the respective disks, being identified from right
to left by the numerals 1 to 15, inclusive, suitably
affixed to the upper face of the cover plate 31 ad-
jacent the respective windows. -The numerical
order of the windows 36, as identified by the
numerals 1 to 15, inclusive, coiresponds to the
“units,” “tens,” “hundreds” (and so-on) digit po-
sitions within a given numerical quantity.
~As will be readily understood from an inspec-
tion of Fig. 14, each counter disk 44 together with
its associated spur gear 45 and transfer disk 46
~ constitutes a eounter-disk assembly indicated as
a whoele by the numeral 48. Referring particu-
larly to Figs. 1, 3 and 9, it will be cbserved that
the several eounter-disk assemblies £8 are jour-
naled for independent rotation on a common
shaft 88 fizxedly connected at its opposite ends to
and.supported by a pair of walls 81 and 82, dis-

posed transversely of the housing 28 and rigidly i

anchored by screws 52 to. the bottom 26 of the
housing, as shown most clearly in Fig. 1. A suit-
able spacer 54, carried by the shaft 52 and dis-
-posed-intermediste the wall 52 and the adjacent
counter-disk assembly 48, may be employed to re-
tain the several counter-disk assemblies against
undue. longitudinal displacement onh. said shaft.

In order that the counter-disk assemblies 48
may be held against undue rotation, each such
assembly is associated with a restraining device
85, which, as will be gppreciated from an in-
spection of Figs. 1, 3, & and especially Fig. 14,
includes a gear 56, between the teeth of which is
yieldably retained a cam-like detent 87, carried

by a spring arm 58, looped intermediate its ends .

about a supporting rod 89 and anchored at its
end, nearest such rod, to the adjacent side wall
28 of the housing 20. It will be understood, of
ceourse; that-while the detent 57, acting under
the influence of its associated spring arm 358, is
such that it will normally enter between the
teeth of the gear 55 and hold that gear against
undue rotation it will readily ride over successive
teeth and into successive valleys of its coopera-
tively related gear as such gear i§ rotated in the
normal operation of the machine, The gears 56
of the several restraining devices 55, which cor-
-respond in number to the number of counter-disk
assemblies 48, are journaled for independent ro-

tationn on a common shaft €1, which, like the:
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spring arm supporting rod 69, is fixedly connected
at its opposite ends to and supported by the pair
of transversely disposed walls §{ and 52. In order
that the gears 58 may be held in a properly sep-
arated relation to each other, suitable sleeve-like
spacers 62 are carried by the shaft 61 and are
disposed intermediate adjacent gears and be-
tween the end gears and the respectively adja-
cent walls 51 and 52. Similarly the spring arms
58 of the restraining devices 55 are held against
undue displacement by a series of sleeve-like
spacers 64 carried by the supporting rod 60.

The dialing unit 22, as shown most clearly in
Figs. 2, 4 and 8, comprises two highly important

-elemerits, namsly, a rotatable dial plate 65 and

4 driving disk 86 having a facing 67 of suitable
material, such as a reasonably soft plastic into
which the teeth of 4 pinion 68, hereinafter more
partictlarly referred to, may be slightly embedded

o under moderate pressure to provide a series of

concentric gear tracks made up-of permanently
formed tooth indentures, the several tracks being
diagrammatically illustrated in Fig..7 and. there
identified as tracks numbers | to {8, inclusive.
Here it may be well to mention that the number
of teeth with which the pinion 88 is provided
bears a ratio to the number of tooth indentures
peculiar to the respective gear tracks (I to 10)
in the order of 1 to 1,1 t0 2, 1 6 3 and so on up

» 4o and including 1 to 10. Thus, it will be under~

stood that if, for example, the pinion 68 carries
ten teeth and tracks, say {, 3 and 9, are respec-
tively composed of ten, thirty and ninety tooth
indentures, it follows that one complete revolu-
tion of the driving disk 66 will effect one, three
and nine complete revolutions of the pinion 68
when that pinion is maintained in driven relation
to the respective tracks just mentioned. The rea-
son for specific gear ratios between the pinion 68
and the several gear tracks (i to 10) will become
more apparent when considering the hereinafter
described operation of the machine.

As shown most elearly in Fig. 8, the dial 65
and the friction disk 66 are connected together
for rotation in unison, the means employed to
effect such connection being herein illustrated
as including a tubular shaft 76 which is inter-
nally screw threaded to receive a pair of screws
1t and 12, the former of which passes through the
driving disk and the latter of which is provided
with a disk-like head 14 seated on the upper face
of the dial and anchored thereto by a pin 78.
The pin 75 insures the serew 12 against turning
with respect to the dial 65, and, likewise, a sim-
ilar pin 76, passing through the driving disk 66
and into the lower end of the shaft 7§ insures
such disk and shaft against turning with relation
to each other. An adequate bearing 17 is pro-
vided for the shaft 10, the bearing being herein
illustrated as including a pair of disks 78 and 80
suitably connected; as by screws 81, to the upper
and lower faces, respectively, of the cover plate
31 through which the shaft projects. To the
lower face of the disk 80 are connected the inner
ends of a plurality of flat springs 82, the outer
or free ends of which are bent downwardly so as
to. engage the driving disk 66 and exert a slight
pressure on it in order that a positive driving ac-
tion may be maintained between itself and the
pinion 68 during the dialing operation.

In order that the pinion 88 may be convenient-
1y shifted from one gear track to another (refer-
ence being had to the tracks, numbers 1 to 19 in

‘Fig.T), there are provided a pair of disk declutch-

ing arms 84 adapted to be moved vertically, as will
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hereinafter more clearly appear, through the
medium of a gear locking and pawl releasing unit
85 to be described later in detail. It may be well
to here mention that the driving disk 566 engages
and rides on a pair of bearing balls 86 suitably
held against linear displacement on the declutch-~
ing arms 84, the arms being adapted when raised
o correspondingly lift the driving disk free of the
pinion 68 and the springs 82 heing adapted to in-
sure return movement of the driving disk into en-
gagement with the pinion as the arms are lowered
‘to their normal or lowermost positions. It will be
ohserved, of course, that as the driving disk 66 is
raised and lowered, its associated shaft 70 and
dial 65 will likewise move due to the fact that
such shaft is free to move longitudinally of itself
within the bearing 1.

The transmission unit 24, shown most clearly
in Figs. 1 and 14 and by which the registering
unit 21 may be actuated in response to operation
of the dialing unit 22, includes a shaft 87 which
is provided with a spline groove 88 and is jour-
naled intermediate its ends in the transverse wall
52. The shaft 87 is journaled at its opposite ends
in bearings 90 and 91 carried, respectively, by the
transverse wall 51 and one of the end walls 27 of
the housing 20. It is on the shaft 87 that the
pinion 68, hereinbefore referred to, is so splined
that it is held against rotation with respect to the
shaft but yet adapted to be shifted longitudinally
of the shaft and into registration with any oxne
of the gear tracks (numbers 1 to {0) of the dialing
unit 22. Hereinafter, means for facilitating
shifting of the pinion 68 and accurate position-

ing of the same with respect to the gear tracks s

(1 to 10) will be described. It will be observed in
connection with the transmission unit 24, that
the shaft 87 carries a driving gear 92, which is so
splined to the shaft that it rotates therewith and
is adapted to be shifted into meshing engage-
ment with the respective gears 45 of the several
counter-disk assemblies 48.
Referring now to the transmission control unit
25 by which predetermined denominational set-
tings of the transmission unit 24 may be facili-
tated in rendering the counter-disk assemblies
48-of the registering unit 21 selectively responsive
fo the dialing unit 22, it will be observed that said
~control unit includes a positioning drum 94, sup-
ported for rotation in a pair of bearings 95 and
-96 carried, respectively, by the transverse walls
51 and §2. The drum 94 is provided with a uni-
formly pitched cam-like helical abutment 97, the
circular extent of which is 360° and the longitu-
dinal extent of which is substantially that of the
drum. Secured to one end of the drum 984 for ro-
tation therewith is an indexing dial 97’, pro-
vided on its peripheral face with a eypher or “0”
marking (not shown) and a series of numbers
which may be observed in succession through the
window 35, it being understood that the num-
bers of said series correspond respectively to the
- counter-disk identifying numbers (1 to 15) ap-
pearing, as shown in Figs. 4 and 7, in association
with the windows 36 formed in the cover plate 31
-of the housing 20. i
In order that the drum 34 may be conveniently
~rotated step-by-step so as to render predefer-
mined points of the abutment §7 effective in.the
operation of the transmission control -unit 25,
vthere is provided, as shown most clearly in Figs.
1 and 3, a manually operated pawl and raichet
-mechanism 98, This mechanism includes a
-ratchet wheel 109 secured to a shaft-like exten-

-Sion 104 .of the drum 94, which extension projects -
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through one of the end walls 27 of the housing 29
and is there provided with a knurled knob 192,
by which the drum may be rotated independently
of the pawl and ratchet mechanism 98, if such
operation is deemed expedient, as when, for ex-
ample, conditions are such that a quicker initial
setting of the drum may be effected by turning
the knob than by resorting to the pawl and
ratchet mechanism. Mounted for oscillatory
movement on the extension 8i, is a pawl-
actuating lever 184, to the outer end of which is
pivoted an operating key 105 which projects up-
wardly through the opening 87 and is there pro-
vided with a finger piece or button 106. Pivotally
connected to the lever {94, as by a trunnion pin
89, is a pawl 106’, which is held in engagement
with the ratchet wheel 190 by a flat spring {07
suitably anchored at its outer end to the outer
end of said lever, the pawl serving, as is apparent,
to advance the ratchei wheel step-by-step in a
counter clockwise direction (reference being had
to Fig. 3) as its associated actuating lever 104 is
operated. In order fo prevent reverse rotation of
the ratchet wheel (69, there is provided a re-
straining pawl 108, pivotally connecied to the
transverse wall 51 by a trunnion pin: {{0 and
maintained in engagement with the ratchet wheel
188 by a flat spring [({{, bent to substantially a
U-shape and pivotally supported on a trunnion
pin 112 carried by the wall 51. In order that the
pawl-actuating lever 164 may be returned to its
normal position following each successive oper-
ation of the key 105, there is pivotally connected
to said lever, as by means of its associated trun-
nion pin 89, a link {14, which, at its lower end,
is pivotally connected to a pin 115 carried at the
outer end of a bell-crank arm {16, secured to one
end of a shaft 117 extending longitudinally of the
housing and constituting an important element
of the gear locking and pawl releasing unit 85
shown in Fig. 10 andhereinafter more particularly
described. Beneath the arm i 16, there is arranged
& flat spring 118, one end of which is anchored
to the bottom 28 of the housing 28 and the other
end of which engages the arm (16 so as to react
thereon and thus lift the link ({4 causing the
pawl-actuating-lever 104 to return to its normal
position after having been depressed by the key
195.

Continuing further with the description of the
transmission control unit 25 and referring
especially to Figs. 1 and 14, it will he noted that
the driving gear 52 is confined within the space
afforded between a pair of translating arms 123,
constituting important elements of a gear yoke
indicated as a whole by the numeral {21, which
includes a guide block 122, with which said arms
are connected. The outer ends of the arms (29
embrace the shaft 87 and are guided by it as the
yoke 121 is moved from. one position to ancther

ralong the shaft 117 which passes through the
‘block 122 and is disposed in a parallel relation-to

the shaft 87. To the upper face of the block 122,
there is connected a tail piece (24, the outer end
of which overlies the drum 94 and is adapted to
engage the helical abutment 971 which functions
as a variable stop, as will hereinafter more clearly
appear, to facilitate accurate positioning of the
gear 92 with respect to the gear 45 of any selected
counter-disk assembly 48.

To further facilitate accurate selective position-
ing of the gear 82, there is provided a pointer (25
which is supported on the block 122 for move-

" ment therewith, the pointer comprising a vertical-

ly disposed standard 127, which projecis up-
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wardly through the slot 34 to & point above the
cover plate 81 of the housing where it terminates
in a horizontally disposed index arm (28, taper-
ing to a point directed towards the line of num-
bers (1 to 15) which are indicaiive of the respec-
tive counter-disk assemblies 48 of the registering
unit 214.

Referring particularly to the gear locking and
pawl releasing unit 85, it will be understood that
since the shaft 117 .is connected to the key 105
by way of the link (14 said shaft is caused to un-
dergo 4 rocking movement as the key is moved
up and down. The rocking rmovement of the
shaft 117 is utilized to move a longitudinally dis-
posed locking har {38 into and out of locking en-
gagement with the gear 92, the bar being con-
nected to a pair of arms 138a.secured to the shaft
{17. Locking of the gear 92 serves to hold it
against any undue rotation as it is shifted out of

engagement with any one of the several gears 45 2

and into engagement with the next of such gears,
thus insuring unocbstructed meshing since all of
the gears 45 during the gear shifting period are
held in tooth alignment with respect to each
other and in meshing positions with reference
to the gear 92 by the several detents which are
associated with the gears 56 that permanently
mesh with the respective gears #5. It is apparent
that the locking bar (38 is moved into gear lock-
ing position as the key 105 is depressed, and it,
thetrefore, follows that said key is of necessity held
in its depressed position in order to maintain the

gear §2 locked against possible rotation during

the gear shifting period.

In order that the gear 92 may be conveniently
shifted from right to:left, reference peing had
to Fig. 1, in establishing an initial setting of that
gear with reference to a selected counter-disk as-
sembly 48, there is provided & longitudinally dis-
posed rack i3i, slidably mounted in the trans-

verse wall 52 and one end wall 27 of the housing
28, the rack being suitably connected at one end
to the gear yoke {21 and provided at its opposite
end with a button 132 for convenience of manipu-
lation by the operator. Normally the rack §3171s
held against movement from right to left, as
viewed in Fig. 1, by a spring finger detent 134,
mounted on a supporting wing 134’, secured to the
transverse wall 52. The detent 134 is adapted to
engageé the teeth of the rack {31 so as to positively
lock it against movement. from right to left. Al-
though the rack 131 may be readily moved by the
operator to the right against the relatively slight
braking action offered by the detent, such.br ak-
ing ‘action is of sufficient intensity to reasonably
insure against any undue displacement of the
arm in that direciion.

Taking into acecount the positive locking action
of the detent 134 with respect to the rack 131,
it becomes apparent that such detent must. be
released in order to permit movement of the
rack from right to left when it becomes necessary
to effect an initial setting of the gear 92. Means
for effecting such release of the detent 134 are
herein illustrated as including an angle bar (35
secured to the shaft 117 of the gear locking and
pawl releasing unit 85, the upper or free arm
{38 of the angle bar being normally disposed in
a-horizontal position, as shown-in Fig. 12, and its
outer edge being then disposed in close proximity
to a depending pin 137 suitably connected to
the detent relatively near its outer end as shown
in Fg. 1. From the foregoing it will be under-
stood that as the key 105 is depressed and the
shaft 117 is thereby rotated in a clockwise direc-

10

15

30

40

50

80

‘85

34 .
tion, reference being had to Fig. 12, the angie
plate 135 will engage the pin 137 and so move
the detent 134 as to release it from its locking en-
gagement with the rack (31, the release -of the
detent being coincident with the upward move-
ment of the locking bar 130 into locking engage-
ment with the gear 92. Here it may be well to
riention that there is provided a rack-actuating
pawl {38, which will be hereinafter more par-
ticularly- described and which must be released
from engagement with the rack 131 incident to
the release of the detent 434, To this end, the
pawl 138 is provided relatively near its outer erid,
with-a pin 146, which, like the pin 187 carried
by the detent (34 and hereinbefore described,
projects downwardly in close proximity to- the
outer edge of the free arm (36 of the:angle bar
135, the location of the pins {37 and 140 with
reference to each other being indicated in Figs. 1

and 10. Thus, it will become apparent that as

the angle plate 135 is moved to release the detent
134, in the manner previously described, the pawl
125 will be similarly and simultaheously released
from its engagement with the rack 131.

Referring again to the dialing unit 22, it will
be noted that the dial plate 65 is provided with
2 series of finger-tip receiving openings 141, ar-
ranged in an annular group at the peripheral
margin of the plate and through which the re-
spective numerals 1 to 10 may be clearly ob-
served when the plate is at rest in any one of its
several normal positions. In order that the dial
plate 85 may be brought to rest in a normal posi-

ion following each operation thereof, there is
provided a dial plate restraining unit 142 which,
as will hereinafter more clearly appear, depends
for its operation upon the operation of a pawl-
actuating unit 144, with which the rack-actuat-
ing pawl 138 is associated.

Before describing the dial plate restraining
unit 142, it is deemed advisable to refer in de-
tail to the pawl-actuating unit {44, which, as
shown most clearly in Figs. 1, 2, 4 and 5, ineludes
a finger actuated cross bar 145, pivotally sup-
ported on a vertically disposed trunnion {46 suit-
ably connected to the bottom wall 26 of the hous-
ing 20, the cross bar (45 being disposed so as to
allow ample space to permit the gear 68 to move
unobstructedly along the shait 81. In order that
the bar 145 may be exposed to finger-tip opera-
tion incident to the combletion of each dialing
operation, it extends outwardly from the hous-
ing 20, by way of an elongated opening 147
formed in one of the side walls 28 of said hous-
ing, and is bent up and over to provide, respec-
tively, a latch arm engaging gusset 148 and a
finger contact arm {49, the latter being disposed
in a contiguous relation to the peripheral margin
of the dial plate 65 and being there adapted to
respond to finger tip engagement incldent to
completion of successive dialing operations. As
a result of such response, the cross bar 145 is
moved in a clockwise direction, reference heing
had to Fig. 1, about its pivot point and. in:opposi-
tion to its associated tension spring 150, which
normally retains the cross bar in its retracted
position and serves to return it to that position
following each dialing operation, the spring being
connected at one end to the cross bar and at its
opposite end to an end wall 2T of the housing.
It will be noted that the retracted position of the
cross bar {45 is a definite or predetermined one
by reason of the fact that a stop lug 151, pro-
vided on the cover plate 31 of the housing 26, is
so disposed as to engage the finger contact arm
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149 as that arm, together with its associated
cross bar 145, is moved in a counterclockwise di-
rection under the action of the tension spring
150. As is obvious, the pawl 138, which is piv-
otally connected to the cross bar {45 and is nor-
mally maintained in operative engagement with
the rack 131 by a suitable spring 152 connected to
said cross bar and engaging said pawl, is so re-
lated to the rack as to cause it to advance step-
by-step from left to right incident to successive
dialing operations.

Referring again to the dial plate restraining
unit 142, shown in detail in Figs. 4 and 5, it will
be noted that said unit includes a latch-arm 154,
pivotally connected, as by a screw 155, to the
under side of the cover 31 of the housing 20. The
arm 154 projects outwardly from the housing 20
by way of a slot 158 provided in one of the side
walls 28 of said housing thus exposing said arm
for engagement by the upwardly extending latch-
engaging gusset {48 incident to completion of
successive dialing operations. Carried by the
outer end of the latch-arm 154, is a detent pin
87, which, as shown in Pig. 5, projects upwardly
through the cover plate 31 by way of an opening
158 provided therein, the detent pin terminating
substantially flush with the upper face of the
dial plate 65 when that plate is in its lowermost
position. Normally the latch-arm 154 is held in
its retracted position, shown in Fig. 4, by a flat
spring 180, one end of which is anchored to one
of the side walls 28 of the housing and the other
end of which engages the inner edge of said arm.
In order that the detent pin {57 may function ef-

fectively to limit the rotation of the dial plate 65 :

incident to completion of successive dialing op-
erations, said plate is provided at its periphery
with a series of equi-distantly spaced V-shaped
notches 161 adapted for the reception of the de-~
tent pin 157 as it is moved inwardly by the latch-
arm 154 following the engagement of that arm
by the latch-arm engaging gusset 148.

From the description thus far of the register-
ing unit 21, the dialing unit 22, the transmission
unit 24, the control unit 25, and the gear locking
and pawl releasing unit 88, it will be understood
that any desired number, such, for example, as
5876, entering into the process of a mathematicgl
computation to be carried out by the machine
herein illustrated as an embodiment of the pres-
ent invention, may be readily set up on the reg-
istering unit by the following procedure: First,
assuming that the gear 92 is located at the ex-
treme right hand limit of its path of movement
(reference being had to Fig. 1), the drum 94 of
the transmission control unit 25 is rotated by the
pawl and ratchet mechanism 98 until the nu-
meral “4” appears through the observation win-
dow 35, the numeral “4” being selected because
of the fact that the number “9876” is represented
by four digits; second, the rack {31 is then moved
manually from right to left while holding down
the key {85 and thereby maintaining the detent
134 and the pawl 138 disengaged from said rack,
movement of the rack being continued until the
tail piece 124 engages the abutment 97 at a, point
which will of necessity correspond to the fourth
counter-disk-assembly 48 from the right in Fig. 4
and there identified by the numeral “4.” When
the tail piece 124 engages the abutment 91, the
pointer {28 will then register with said numeral
and the gear §2 will then mesh with the gear 45
of said fourth counter-disk-assembly, whereupon
the key {05 may be released, thus retracting the
locking bar (30 from engagement with the gear
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92 and simultaneously permitting the detent 134
and the pawl {38 to move into engagement with
the rack 13f. Pollowing the preliminary meas-
ures as above described, the operator inserts his
finger tip in the dial-plate opening 141, corre-
sponding to the numeral “9” appearing through
such opening, and rotates the dial plate 65 in a
clockwise direction, reference being had to Pig. 4,
until it is arrested by the restraining unit (42.

As a result of the dial-plate operation just de-
scribed, the fourth counter-disk assembly 48 is
50 actuated (assuming the pinion 68 is positioned
to follow the gear track number {) as to expose
the numeral “9” of said assembly 48 to view
through the window 36 corrésponding to that as-
sembly. Incident to completion of the dialing
operation just described, the pawl actuating unit
144 is so actuated as to cause the pawl (38 to en-
gage the next succeedins tooth of the rack 131,
with the result that as the operator releases his
finger from the dial plate 65 said unit will be re-
turned to its normal position, thus causing said
pawl to move said rack a step to the right, there-
by establishing a meshing engagement of the gear
92 with the gear 45 of the third counter-disk-as-
sembly 48. The next dialing and succeeding op-
erations are carried out according to the fore-
going description, thereby setting up on the reg-
istering unit 21 the remaining digits, namely “8,”
“77 and “6” of the number “9876.”

In the foregoing description of operation it is
assumed that the gear 92, before being moved
into meshing engagement with the gear 45 of
the fourth counter-disk-assembly 48, is located
at the extreme right hand limit of its path of
movement. The assumed position of the gear 92
may be termed its ‘“zero” position, from which
the gear 82 may be unobstructedly moved into
successive engagement with the gears 45 of the
entire series of counter-disk-assemblies 48, pro-
vided, of course, the setting of the drum 94 is
such that its associated abutment 97 does not in-
tercept the path of movement of the tail piece
124, Such non-interception may be insured hy
rotating the drum 94, through the medium of the
pawl and ratchet mechanism 98, to its “zero”
position, which position will be assumed when the
cypher “0,” not shown but hereinbefore referred
to as provided on the dial 971’, appears through
the window 35. Here it may be well to mention
that the cypher “0” is, of course, located between
the numerals “1” and “15” in the present in-
stance, its position there corresponding to the
position of a throw-out segment 161q provided
on the periphery of the ratchet wheel 100 inter-
mediate the first and last teeth thereof. It is to
be noted that, as the drum 94 assumes its “zero”
position, the throw-out segment 16§ig moves into
such position with reference to the pawl 106 that,
as the key 105 returns to its normal position, the
pawl is cammed to the outer face of said seg-
ment where it remains ineffective until such time
as the drum is rotated by the operator throuch
the medium of the knob {82 in order to allow the
pawl to engage the teeth of the ratchet wheel (00,

The ratchet wheel must contain in its periph-
ery as many teeth as there are counter disks 44
in the registering unit 21, besides one space for a
throw-out segment 161a. As the ratchet wheel
100 is rigidly connected to the helix drum 84, one
revolution of said element (80 equals to one
revoluvion of drum 94. Therefore, each tooth of
the ratchet wheel represents a fraction of the
revolution of the helix drum, that is, if we have
a machine with 15 counter disks 44 the periphery
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of the ratchet wheel must ke divided by 16 spaces,
corresponding 15 to the counter disks and one for
the throw-out segment 161, each space will have,
then an angular measure of 22° 30’ therefore the
helix 97 would have an angular extent of 360°.
Such helix is shown in Fig. 1 with one half with
full lines and other with dotted lines.

In order that the arithmetical processes of ad-
dition, subtraction, multiplication and division
may be carried out, it is necessary, in certain
cases, that the pinion €8 be rotated in the direc-
tion of the arrow (61b appearing in Fig. 1, the di-
rection of rotation thus indicated being herein-
after referred to as a “positive” direction. In
other cases it is necessary that the pinion 68 be
rotated in the direction of the arrow 162 appear-
ing along side the arrow [61b, the direction of
rotation thus indicated being hereinafter referred
to as a “negative” rotation. Moreover, it is nec-
essary that provisions be made not only for ef-
fecting positive and negative rotation of the gear
8, but alsc for establishing various gear ratios
between that gear and its associated driving disk
66 in order that said gear may be rotated both
positively and negatively in the order of from one
to ten revolutions for each revolution of the
driving disk. To these ends, a gear shift unit {84
is provided for conveniently shifting the gear 68
from any of its operating positions, correspond-
ing to the gear tracks i to 18, at the right of the
center line of the driving disk 88 (reference being
had to Fig. 8) to any of its corresponding oper-
ating positions at the left of said center line, the
operating positions at the right of said center

line being hereinafter referred to as “positive” :

positions and the operating positions at the left
of said center line being hereinafter referred te
as ‘“negative” positions.

The above mentioned gear shaft unit {46 in-
cludes a guide rod {85 which passes through the
transverse wall 52 and is secured at one of its ends
to the transverse wall 51 and at its opposite end
to the end wall 27 of the housing 20, On the
rod 165, there is slidably carried a translating
block 167, to the upper end of which is connected
2 horizontally disposed gear shift fork 188, be-
tween the fingers 1710 of which the gear 68 is dis-
posed for longitudinal movement along the shaft
871 as the translating block {87 and its associated
fork 168 are moved longitudinally of the guide
rod 165 by a manually operated indexing unit 17¢,
shown, in part in Fig. 13 and illustrated more
generally in Figs. 1, 2 and 4.

Referring to the indexing unit 171, it will be
noted that it includes an index block #72, slid-
ably mounted on the guide rod (65 and secured
at its lower end to a strip-like connector link {74
which in turn is secured to the lower end of the
translating block §67 so as to effect movement
of the gear 68, through the medium of the gear
shifting fork 168, to any predetermined setting
with relation to the several gear tracks 1 to (0.
In order that the gear §8 may be conveniently
and accurately set with relation to any selected
one of the several gear tracks | to 10, and posi-
tioned with reference to the center line of the
driving disk 88, for either positive or negative
rotation, the indexing block 72 is equipped with
a pointer 7§ which projects up through the slot
32 provided in the cover plate 3l of the housing
- 98, the pointer being bent at its upper end to
provide an index tab {18 which terminates rela-
tively near the common center line of the several
apertures 38, as shown in Fig. 4. Of these aper-
tures 38, the central one is indiecative of the cen-
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tral or neutral position of the gear §8 with refer-
ence to the driving disk 68 and is identified by
the cypher “0,” the remainder of them being re-
spectively, indicated by the reference characters
R and L in two groups, one of which group is lo-
cated at the right of the central aperture and
the other of which is loecated at the left of that
aperture. The apertures 38 of the R and L groups
are identified by the numbers 1 to 10, reading to
the right in the R group and to the left in the L
group, the numbers just mentioned being perma-
nently affixed to the cover plate 3t, as by etch-
ing or otherwise. Adjaceni the R group of aper-
tures 38, may be provided, as by etehing or other-
wise, the indicia “ADD” and “MULT,” indicative
of the mathematical processes of addiftion and
multiplication, respectively, and adjacent the L
group of apertures may be likewise provided to
indicia “SUB” and “DIV,” indicative of the
mathematical processes of subtraction and divi-
sion, respectively.

Considering ¥Figs 13 and 13q, it is to ke noted
that the index block 172 is provided on 'its upper
face with a flat spring {77, which is bent upwardly
so that. its free end is normally spaced only a
slight distance from the under face of the index
tab {16, Carried by the index bleck 72 and
extending from one side thersof are a pair of
guide pins {78 disposed one above the other. On
the pins 178 is slidably carried a vertically mov~
able lateh 188, comprising a latch plate 181, which
is provided with a noteh 182 adapted to accom-
medate said guide pins. The latch plate {84, as
shown in Fig. 4, projects upwardly through the
slot 82 and terminates at its upper end in a hori-
zontally ‘disposed thumb tab {84, by which said
plate may be conveniently depressed against the
action of the spring {77, it being noted in this
connection that the spring engages the under face

4¢ of an abutment plate 185, which is rigidly con-

nected to the latch plate gt right angles thereto.
The abutment plate 185 projects well beyond the
latch plate 181 and is provided at its outer end
with an indexing pin {86, which is adapted to
enter any selected aperture 238, according tc what-
ever setting of the gear §8 may be desired. From
the relationship of the various elements entering
into the indexing unit {71, it will be understood
that the operator, by depressing the latch plate
181, may readily release the indexing pin #3%
from such one of the apertures 38 as the pin may
then occupy, thus freeing the unit for movement
to any cother selected position. After the index-
ing unit {7t is moved to its newly selected posi-
tion it may be again locked by releasing the latch
plate {81 so as to permit the spring 177 to lift the
abutment plate #85, thus causing the indexing
pin 188 to enter such one of the apertures 38 as
may correspond to the desired setting of the in-
dexing unit. Here it is to be noted that at such
time as the indexing unit 171 is being shifted
from one position to another, the driving disk
85 of the dialing unit 22 is maintained in its
elevated position to permit the gear 68 to be
unobstructedly shifted in accordance with the
shifting movement of the indexing unit {7f. In
order to maintain the driving disk 85 elevated
during such time as the gear 68 is being shifted
from one position to another, the declutching
arms 84, hereinbefore described, are pivotally
connected, as will be understocd from Figs. 19,
11 and 12, to a pair of erank arms (87, which are
secured to and are adapted to so move with the
shaft {17 that, as the shaft is rotated in response
to depression of the key (05, the arms 84 are
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lifted and they, in turn, move the driving disk
86 upwardly out of engagement with the gear
68, it being understood, of course, that when the
key 105 is released, the shaft 17 will return to
its normal- position thus lowering the arms 84
and thereby permitting the driving disk to return
to its lower or gear-engaging position under the
action of its associated springs §2.

Referring again to the registering unit 21, i

is to be noted that, in carrying out certain mathe-
matical computations by the machine embodying
the present invention, the relationship of any one
of the counter-disk-assemblies 48 to the next
such assembly at the left, reference bheing had
to Fig. 1, must be such that as the counter disk
44 of a given assembly completes one revolution,
thus presenting its cypher, zero, to view through
one of the windows 38, the counter disk of the
next assembly will be so rotated as to present
an appropriate one of its numerals. For example
assuming the counter disks 44 are set at their
zero positions and the counter disk at the extreme
right in Fig. 1 is rotated in a positive direction
to the extent of one complete revolution, the
counter disk at the left must undergo transfer
rotation to the extent of one-tenth of one revolu-
tion so as to expose its numeral “1” in conjunc-
tion with the zero marking of the first counter
disk. Another complete rotation of the first
counter disk 44 in a positive direction must result
in a further one-tenth revolution of the next
counter disk so as to expose the numeral 20 to
view as must he true also of the numerals 30. 40
and so on upon completion of successive revolu-
tions of the first disk in a positive direction. In
accordance with the present invention, the trans-~
fer rotation is effected in a positive direction
incident to the carrying out of addition and
multiplication operations, whereas, in the carry-

ing out of subfraction and division procedures,

transfer rotation in a negative direction and for
the purpose hereinafter described is imparted to
such of the counter disks as may be invelved.
In order that transfer rotation of the counter
disks 44 may be effected in either a positive or
a negative direction, according to whether the
gear 68 is set positively or negatively with refer-
ence to its associated driving disk 86, each trans-
fer disk 48 to the right of the last of the counter
disk assemblies 48 appearing in Fig. 1 carries a
segmental gear {88 which includes a pair of
teeth so located with relation to the numerical
markings of their associated counter disk 44 that
they will engage the gear 58 next adjacent said
associated disk at the left thereof (reference being
had fo Fig. 1) and rotate that gear to such an
extent, as the zero marking of said associated
disk moves into view through one of the windows
36, that the companion gear 45, meshing with
said gear 56, will be rotated to the extent of one-
tenth revolution, thus causing the counter disk
46, which is associated with said companion gear
45, to move a sufficient distance to expose its
numeral “1.” Repetition of the operations just
described will, of course, effect successive transfer
operations so as to expose the numerals 20, 39,
40 and so on in consecutive order.

From the description of the invention thus far
given, it is believed necessary now to describe
only generally the procedures to be followed in
carrying out the processes of addition, subtrac-
tion, multiplication and divisicn, in connection
with which procedures specific examples will be
considered.. ) ] - ) g
““As‘to addition, Iet it be assumed that the num-
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bers 754320, 8329 and 56075 are to be added. Pirst,
the pinion 68 is set to register with track num-~
ber | of the driving disk 66 and as positioned for
rotation in a positive direction as the dialing unit
22 is actuated. Next, the gear 92 of the trans-
mission unit 24 is meshed with the gear 45 of
the sixth counter-disk-assembly 48 since there

are six digits in the first of the above given

numbers. The dialing unit 22 is then actuated to
register the numeral 7 on the sixth counter-disk-:
assembly 48, whersupon the gear 92 is automati-
cally moved into engagement with the gear 45 of
the fifth counter-disk-assembly, pursuant to
which engagement the dialing operation is car-
ried out to register the numeral 5 on said fifth
counter-disk-assembly. The procedure is con-

‘tinued in the manner just described until all of

the numerals entering into the number 754320
are registered by the registering unit 21. Fol-
lowing such registration of that number, the gear
45 is moved into position to cooperate with the
fourth counter-disk-assembly 48, since there are
four digits in the next of the above numbers,
namely, 8329. The dialing procedure is again

5 carried out; and finally the number 56075 is

dialed, whereupon the summation, 818724, is pre-~
sented to view through the windows 36 corre-
sponding to various counter-disk-assemblies re-
Sponsible for the presentation of said summation.
It should here be pointed out that in dialing any’
number containing a cypher, the counter-disk-
assembly 48 corresponding to the digit position
of the cypher is permitted to remain undisturbed
as will be readily understood, in connection with
the dialing of the third of the above mentioned
numbers, when it is taken into account that the
cypher occupies the hundredths-digit position
and that the counter-disk-assembly correspond-
ing to that digit position is passed by the gear
92 which is permitted to remain inactive until
it assumes a cooperative relation to the next
counter-disk-assembly destined to be operated,
such assembly being in the present instance that
assembly which correponds to the tenths-digit
position occupied by the numeral 7.

To carry out the process of subtraction, as for
example where the minuend is, say, 8329 and the
subtrahend is 127, the larger of these numbers is
dialed as above explained in carrying out the
process of addition. The gear 68 is then shifted
to its negative one track position and the subtra-

‘hend is dialed, with the result that the remain-

der, 8202, will be presented to view by the four
counter - disk - assemblies 48 corresponding to

5 units, tens, hundreds and thousands digit posi-

tions, the effect on the minuend initially record-
ed by the registering unit 21 being accounted for
by reason of the fact that the counter disks 44

-entering into the dialing of the subtrahend are ro-

tated in a direction opposite to that employed
in recording the minuend, the reversal in rota-
tion of the counter disks being due to the nega-
tive setting of the gear 68 during the second dial-
ing operation.

In considering the procedure concerning mul-
tiplication, it may be well to first discuss a simple
example such as 3 times 5, wherein the numeral
5 is the multiplicand and the numeral 3 is the
multiplier. In this instance, the gear 92 is set to
engage the gear 44 of the counter-dial-assembly
48 occupying units position in the registering
unit 21, and the gear 68 is shifted to its positive
number 3 position for cooperation with gear track
number 3. Since the gear ratio as between the
gear 68 and the driving disk 66 is in the order of
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3 to 1 when said gear-is set for engagement with
gear track number -3, it follows that by simply
dialing the numeral 5 the first and second of the
dial - assemblies 48 will collectively present the
number. 15 to view through the first and second
of the series of windows 36.

Considering now a-more complex problem of
multiplication, for example where 9876 is to be
multiplied by 543, the procedure is. as follows:
Shift the gear 92 into meshing engagement with
the gear 45 of a selected counter-disk-assembly
48 that is well removed from the assembly cor-~
responding to window number 1, the selected as-
sembly, being for example, the seventh from the
one at the extreme right of the register-unit 21.
The gear §8 is then shifted into a cooperative
relation to gear track number §, whereupon the
number 9876 is dialed with the result that the
number 49380 is registered by the counter-disk-
assembly 48 corresponding to the windows 36
which' are numbered 8, 7, 6, 5, 4. Having thus
multiplied the number 9876 by 5, the gear 82 is
moved into meshing engagement with the gear 45
of .the counter-disk-assembly 48 occupying the
sixth position, as indicated by the numeral 6 ad-
jacent one of the windows 36. Since the next
numeral to be considered in the multiplier is the
numeral 4, the gear 68 is shifted into a coopera-
tive relation to the gear track number 4, pur-
suant to which the multiplicand is again dialed
with the result that the counter-disk-assemblies
correspond to the windows 36 which are identified
by the numerals 8, 7, 6, 5, 4, 3 collectively register
the number 533304. The gear 92 is now shifted

into engagement with the gear 45 of the counter- :

disk-assembly 48 occupying the fifth position in
the registering unit 21 as identified by the nu-
meral 5 adjacent one of the windows 36. Inas-
much as the multiplicand is now to be multiplied
by the numeral 3, the gear 68 is shifted into po-
sition to cooperate with gear track number 3,
whereupon the multiplicand is again dialed with
the result that the number 5362668 is registered
collectively by the counter-disk-assemblies - 48
which correspond to the windows 3% and are
identified by the numerals 8, 7, 6, 5, 4, 3, 2. In
order to further clarify the mathematical process
entailed in the foregoing example, it might be
well to point out that the result obtained is in

accord with the following arrangement of par- i

tial products. .

9876
543x

- 49380
39504
20628

5362668

It is to be noted that, in arriving at the above
product, the counter disk assembly 48, corre~
sponding to the window 36 which is identified by
the numeral 1, remains unaffected in the process
of carrying out the multiplication procedure; and
since that assembly remains inactive, its read-
ing, appearing through the window 36 which is
indicated by the numeral 1, is disregarded as it
constitutes no part of the computed product.

‘In now considering the.procedure to be followed
in the process of division, let it be assumed that
the number 46233 is to be divided by 9. First, the
dividend 46233 is recorded on the registering unit
21 according to the manner described hereto-
fore in recording the first number given in the
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example stated in connection with the descrip-
tion of the procedure to be followed in carrying
out the process of addition. = After recording the
dividend 46233, the gesr 68 is shifted to its nega-
tive nine track position since the divisor, as given
in the present example, is nine. Inasmuch as
the divisor nine is not contained in the numeral
4 of the dividend 46233 but is contained in the
partial dividend 86, the gear 92 is shiffed into
engagement with the gear 48 of the counter-disk-
assembly 48 by which the numeral 6 is exhibited.
The operator then determines by mental arith-
metic that the divisor 9 is contained in the par-
tial dividend 5 times, and accordingly makes &
notation of .the numeral 5 on the cardboard
strip £2. ‘Thereaffer the operator dials the
numeral § with the result that the partial divi-
dend 46 disappears leaving  a remainder of -1
appearing on the counter-disk-assembly 48 that
previously registered the numeral 6. Next the
operator moves the gear 82 info meshing engage-
ment with the gear 45 of the counter-dial-
assembly 48 by which the numeral 2 is’exposed.
The previously mentioned remainder of 1 to-
gether with the numeral 2 just mentioned rep=
resent a new dividend of 12 that is .mentally
divided by 9 thus giving a quotient of 1 which is
noted on the cardboard strip §2. The numeral
1 is then dialed with the result that the dividend
12 disappears leaving a remainder of 3 registered
on the counter-dial-assembly 48 that previously
registered the numeral 2. The new dividend,
therefore, becomes 33, in which the divisor 9 is
contained 3 times, the quotient 3 being deter-
mined by mental arithmetic and noted on the
cardboard strip 42. The numeral 3, as a quotient,
is dialed with the result that the dividend 33
disappears leaving a remainder of 6 registered
on the counter-dial-assembly 48 that previously
registered the unit digit 3 of the dividend 33.
The remainder of 6 together with the unit digit
3 of the original dividend 46233 compose the
new dividend of 63 in which, as may be deter-
mined by mental arithmetic; the divisor is con-
tained exactly 7 times. 'The operator mdy then
note this result on the cardboard strip 42 by
inscribing the numeral 7 as a part of the quo-
tient 5137. It is to be noted that if any new
dividend that may be presented during the proc-
ess of carrying out a problem of division- does
not contain the divisor, a cypher is written in
the quotient, whereupon the gear 92 is moved
to its next position of operation in the process.

It is believed that the process of division, as
carried out by the presen{ invention, needs no
further description, but it may be well to de-
scribe the process in connection with -2 more
complex problem, as for example, where 30375
is to be divided by 375. In this instance the divi-
dend 30375 is recorded on the registering unit
21, then, after observing that the divisor 375 is
contained 8 times in the dividend 30375, the
gear 68 is shifted to its negative eight track posi-
tion. Inasmuch as the divisor 375 is not con-
tained in the numeral 303 of the dividend 30375
but is contained in the partial dividend 3073,
the gear 92 is shifted into engagement with the
gear 45 of counter disk assembly 48 by which the
numeral “0” is exhibited, then the operator dials
the divisor 375, and after this operation is per-
formed. the registering unit 21 will. show a.re-
mainder of 375. Then again the gear 88 is shifted
to its negative “one” track position (since the
remainder 375 divided by the divisor 375 equals
“one”). and the. divisor 375 is dialed. with the
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result that the remainder 375 will disappear
from view from the unit 21.

In order to make the déscription given more
clear the following explanation is deemed ad-
visable. Dialing the number 375, when the gear
68 is placed in the eight negative track, is the
same as multiplying 375 by minus 8, then the
negative product 3000 is rested of diminished
from the dividend 3037, leaving on the record
unit 21 a remainder of 37, as 37 is not divisible
by 375 the element 98 is automatically moved
one space to the right and then the remainder
37 becomes 375, the operator knows that 375/375
equal one, he shifts the element 68 to the negative
one track, dialing afterwards the divisor 375, he
obtains a quotient of 81. Therefore, the quotient
is given by shifting the gear §8 to cbtain each
numeral of the quotient.

From the foregoing description of the proce-
dure employed in carrying out the process of
division, it becomes apparent that where the
divisor and dividend are $6 numerically related
that a remainder exists upon the completion of
any given process such remainder will appear
through one or more, as the case may be, of the
windows 35 bheneath which the registering unit
2! is located.

Although only one form of the invention is
herein shown and described, it will be under-
stood that various changes may be rescried to
in the present embodiment without departing
from the scops of the invention or the scope of
the following claims.

What is claimed is:

1. A calculating machiné comprising a régis-
tering unit including a denominational series of
rotatable and cooperatively related counter-disk-
assemblies; a dialing unit including a rotatahle
finger-actuated dial plate and a driving disk con-

nected to said plate for rotation therewith; a °

transmission unit including a shaft, the axis of
said assemblies being parallel to the axis of the
transmission unit and the axis of the driving disk
being perpendicular tc the axis of the trans-
mission unit, a driving element carried by said
shaft and adapted to be moved longitudinally
thereon into driving relation to any selected one
of said counter-disk-assemblies and a driven ele-
ment carried by said shaft for longitudinal move-
ment thereon and adapted to be rotated by said
driving disk for effecting rotation of said shaft,
said driving element and any selected one of szid
counter-disk-assemblies in response to rotation
of said driving disk; and means for shifting said
driven element lengthwise of said shaft to various
positions for engagement with said driving disk
along its diameter and at opposite sides of its
center of rotation, whereby said shaft and con-
sequently any selected one of said counter-disk-
assemblies may be rotated in either a positive or
a negative direction as desired and at various
ratios of angular rotation with reference to that
of said driving disk.

2. A calculating machine comprising a regis-
tering unit including a ‘denominational series of
rotatable and cooperatively related counter-disk-
assemblies; a dialing unit including a rotatable
finger-actuated dial plate and g driving disk con-
nected to said plate for rotation therewith; a
transmission unit including a shaft, the axis .of
said transmission unit heing parallel to the axis
of the assemblies and perpendicular to the axis
of the driving disk, a driving element carried by
said shaft and adapted to be moved longitudi-
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nally thereon inté driving relation to any se-
lected one of said counter-disk-assemblies and
g driven element carried by said shaft for longi-
tudinal movement thereon and adapted to be
rotated by said driving disk for effecting rotation
of said shaft, said driving element and any se-
lected one of said counter-disk-assemblies in re-
sponse to rotation of said driving disk, means for
moving said driving disk out of and intc driving
engagement with said driven element; and means
cperable at such time as said driving disk is out
of driving engagement with said driven element
for shifting said driven element lengthwise of
said shaft to various positions for engagement
with said driving disk ziong its diameter and at
opbosite sides of its center of rotation as said
disk is moved into driving engagement with said
driven element, whereby said shaft and conse-
quently any selected one of said counter-disk-
assemblies may be rotatad in either a positive or
negative direction as desired and at various
ratios of angular rotation with reference to that
of said driving disk.

3. A calculating machine comprising a regis-
tering unit including a denominational series of
counter-disk assemblies supported for rotation
with respect to each other, a rotatable dialing
unit, a transmission unit by which said register-
ing unit may he actuated in response to opera-~
tion ¢of said dialing unit, said trahsmission unit
bsing mounted for movement into a driving rela-
tion to any selected one of said counter-disk
assemblies and including a tail piece, a trans-
mission control unit by which selective position-

» Ing of said transmission unit with respect to said

assemblies may be facilitated, said assemblies,
transmission unit and transmission contrel unit
being arranged in parallel axis, said control unit
including a drum mounted for step-by-step ro-

i1t tation and having on its periphery a helix abut-

ment presenting a series of contact areas corre-
sponding in number tc said assemblies and
adapted to engage said tail piece in attaining se-~
lected operating positions of said transmission
unit with reference to said assemblies so that
any one cof said assemblies may respond to the
operation of said dieling unit, and actuating
means for effecting step-by-step rotation of said
drum.

4. A calculating machine comprising a regis-
tering unit including a denominational series of
counter-disk assemblies supported for rotation
with respect to each other, a rotatable dialing
unit, a transmission unit by which said register-
ing unit may be actuated in response to opera-
tion of said dialing unit, said transmission unit
being mounted for movement into a driving re-
lation to any selected one of said counter-disk
assemblies and including a tail piece, a transmis-
sion control unit by which selective positioning
of said transmission unit with respect to said as-
semblies may be facilitated, said assemblies,
transmission unit and transmission control unit
being arranged on parallel axes, said control unit
including a drum mounted for step-by-step ro-
tation and having on its periphery s helix abut-
ment presenting a series of contact areas corre-
spending in number to said assemblies and
adapted to engage said tail piece in atfaining se-
lected operating positicns c¢f said transmission
unit with reference to said assemblies so that
any one of said assemblies may respond to the
operation of said dialing unit, actuating means
for effecting step-hy-step rotation of said drum
whereby said contact areas are moved successive-
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ly into functioning positions with relation tfo
said tail piece and locking means operable inci-
dent to operation of said actuating means for
rendering said transmission unit ineffective with
relation to said assemblies during step-by-step
rotation of said drum.

5. A calculating machine comprising a regis-
tering unit including a demoninational series of
counter-disk assemblies supported for rotation
with respect to each other, a rotatable dialing
unit including a rotatable driving disk mounted
for vertical displacement, a rotatable transmis-
sion unit normally operatively connected to said
disk, axes of said driving disk and transmission
unit lying in planes perpendicular to one
another, said transmission unit being movable
into driving relation with any one of said counter-
disk assemblies and being there operable to ro-
tate said any one of said assemblies in response
to rotation of said dialing unit, said transmission
unit including a driving gear normally engag-
ing said driving disk, manually operable driving
‘gear shifting means by which said driving gear
may be shifted to various radial operations with
relation to said disk in order that the ratio of
rotation of said transmission unit and said as-
semblies with respect to the rotation of said
dialing unit may be varied, and manually oper-
able driving disk elevating means operable to
lift said driving disk free of said driving gear to
facilitate operation of said driving gear shifting
means.

6. A calculating machine comprising a regis-
tering unit including a denominational series of
counter-disk assemblies, a rotatable dialing unit,
a translatory transmission unit by which selected
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denominational orders of said registering unit
may be actuated in response to operation of said
dialing - unit, finger-actuated detent - means
adapted to be rendered effective incident to com-
pletion of rotation of said dialing unit from
any one of a number of predetermined angular
values to limit said dialing unit against undue ro-
tation beyond a given angular value, pawl and
ratchet means responsive to the operation of said
detent means and adapted upon completion of
each successive dialing operation to advance said
transmission unit step-by-step info successive
cooperative positions with relation to said coun-
ter-disk assemblies.
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