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~ My invention relates to calculating ma-
chines,

One of the

provide an improved subtraction mechanism.

'8 A further o ject 6f my invention is to pro-

vide an improved adding and subtracting ma-

- chine in which an accumulator wheel is driven

for addition in one direction of the movement .

of the rack and for subtraction in the opposite
10 direction of the movement of the rack.

A further object of my invention is to Ero-
vide an improvement in the signal type bar.
Further objects of the invention will appear

from the description and claims, . .
15 In the drawings in which an embodiment

of my invention is shown; .

Figure 1 is an elevation of the left side of
the machine with parts of ‘the casing re-
moved ; ' S o

Fig. 2 is an elevation of the front right
hand part of the machine, parts being brolgen
- away; “

20

Fig. 3 is a vertical fore and aft section
through the accumulator and associated
25 parts; _ ' o

Fig. 4 is an enilarged view showing the tota]
-stop and associated parts;

Fig. 5 is an enlarged detail showing the
carry construction ;. ' ‘

Figs. 6,7, 8 and 9 are vertical sectional
views showing various Ppositions which the
parts of the accumulator mechanism assume;

30

Fig. 10 is an enlarged view of the carry.

mechanism; ;
Fig. 11 is a Perspective view
carry dogs; and :
Figs. 12 and 13 are similar views of the co-

35 of one of the

cumulator mechanism,
The construction by which addition, sub-

.

totaling and totaling is performed ig some-~
what similar to that shown in my prior Pat-

ent No. 1,336,840, dated August 13, 1920, and
in my copending application, Seriql No. 9327,

each order, an accumulator 12 controlled by
these racks, rack controlling or number keys
60 13, auniversal rack-controlling and returning

t

e

objects of my invention is to -

operating spring controlled detents of the ac- 5

bar 14, accumulator control mechanism and

printing mechanism, B
I will first describe the
ilar to the construction shown in my patent
referred to. The rack-controlling keys 13
are depressed to limit the movement of the
respective racks 11 which they contro]. The

arts which are sim-

, rock arms 17 control
the movement of the universal rack-control- 8¢
ling and returning bar 14 which slides in slots

19 in the sides of the frame. ‘

The oscillation of the main rock shaft alse
causes the oscillation of the rock shaft 20 on
which the control disk 21 is mounted which 70
controls the operation
mechanism 19,

frame is raised the pinions are out of mesh

and when it is lowered they are in mesh.

The up and down movement of this ge-
cumulator frame is effected by means of a
mesh-controlling rock lever 24 having a cam g5
slot 25 therein in which the follower pin 26
in the accumulator frame works. When the
upper end of the rock lever 94 js in its rear-

pinions are in mesh.

"The movement of this mesh-controlling
rock lever is controlled selectively from the
accumulator-controlling disk ‘21 previously g5

re;ferred_ to.

. Aecumulator controlling mechanism,

In general, the control disk may exercise
any one of five different controls on the mesh- 1go
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controlling rock lever. These five controls
are (1) the usual adding operation in which
none of the four control keys are depressed;
(2) the non-add operation in which the non-
add key 27 is depressed; (3) the subtotal
operation in which the subtotal key 28 is de-
pressed; (4) the totaling operation in which
the total key 29 is depressed ; and (5) the sub-
traction operation in which the subtraction
key 30 is depressed.

The first four operations are similar to
those disclosed in my patent referred to.
Referring first to the usual adding operation,
in this the accumulator is out of mesh on the
forward movement of the racks and is
brought into mesh at the end of the forward
stroke and remains in mesh until the end of
the return stroke. In the non-add operation

- the accumulator is out of mesh throughout

both the forward stroke and the return stroke.
In the subtotal operation the accumulator is
brought into mesh at the beginning of the
outward or forward stroke and remains in
mesh throughout both the forward stroke and
the return stroke. In the totaling operation
the accumulator meshes at the beginning of
the forward stroke and is moved out of mesh
at the end of the forward stroke and before
the beginning of the return stroke. In sub-
traction the operation is just the reverse to
that of addition; that is, the accumulator is
moved into mesh before the beginning of the
forward stroke and is moved out of mesh at
the end of the forward stroke and remains
out of mesh throughout the return strolke.
Trurthermore, in the subtraction operation,
the total stop bar is moved out of the way
so as not to interfere with the subtracting
movement of the accumulator.

The five different operations referred to
are controlled from the control disk through
a selective transmission from the control-
disk to the mesh-controlling lever. This
selective transmission comprises a link 31
engageable selectively with one of the two
pins 32 and 33 on the mesh-controlling lever
94, a reciprocable bar 34 to which this link 31
is pivoted at 85 and a plurality of dogs or
swinging links pivoted to this reciprocable
bar 34 and controlled by the various control
keys for non-add, total and sub-total and
subtraction referred to. The rear end of this
reciprocable bar is guided by a pin 36 lying
in a slot 37 in the reciprocable bar 34 and the
forward end of the bar is guided by a rocker
38, pivotally mounted at 39, to which the re-
ciprocable bar is pivoted at 40.

The dog 41 controlled by the subtotal key
is pivoted at 42 on the reciprocable bar 34 and
is lowered into position to be engaged by the
pin 43 on the control disk 21 when the sub-
total key is depressed. The engagement of
this pin 48 with the projection 44 (shown
broken away) on the pivoted dog 41 causes
the mesh-controlling lever 24 to bring the

1,810,318

accumulator pinions into mesh with their re-
spective racks before the beginning of the
forward movement of the racks. The de-
pression of this sub-total key also operates the
number-key and rack release bar 45 when
depressed so that the depressed number keys
are returned and the selected racks are
allowed to move out when the rack-control-
ling bar moves forward as disclosed in my
patent referred to. The depression of this
key also causes the link 46 which controls the
movement of the signal type bar (not shown)
to be lowered so that when the rock lever 17
is oscillated the pin 48 on this rock lever will
engage an intermediate notch 49 in the link.

At the end of the return movement the pin
43 on the control disk engages the dog 50 ex-
erting a pull on the reciprocating bar 34 and
throwing the accumulator out of mesh.

When the non-add key is depressed the
pivoted dog 51 is depressed so that it will not
be engaged by the pin 43 on the control disk
at the beginning of its return movement and
this will prevent the accumulator gears from
being brought into mesh with the racks.

The depression of this non-add key also
lowers the link 46 which controls the signal
type bar to a position in which the pin 48 on
the rock lever will engage an intermediate
notch 52. The distance to which the signal
type bar is lifted depends on which one of the
three notches (52, 49 or 53) is engaged by
the pin 48.

When the total key 29 is depressed the to-
talizer is brought into mesh at the beginning
of the forward stroke by the engagement of
the pin 43 on the control disk with a projec-
tion 54 on the dog 55 which is pivoted at 42
to the bar 34. At the beginning of the return
movement the accumulator is moved out of
mesh by the engagement of the pin 56 with
the hook 57 on the end of the pivoted dog 55.
The total key 29, when depressed, also de-
presses the non-add key 27 so that the pivoted
dog 51, controlled by the non-add key, is
moved out of the path of the pin 43 on the con-
trol disk, thus preventing the accumulator
from being moved into mesh at the beginning
of the return stroke. The depression of the
total ey also operates the rock member 45
which permits the return of the depressed
number keys and releases the rack bars. The
depression of the total key also depresses the
link 46 which controls the signal type bar so
that the pin 48 on the rock arm engages the
upper notch 53 in the link.

All three of the keys, the sub-total, total
and non-add, are provided with laterally ex-
tending portions 58 which cooperate with
flange portions 59 on the control disk so that
these keys cannot be moved after the move-
ment of the control disk has started. Thus,
if the sub-total key is depressed its lateral
projections 58 will be held inside the flange
of the disk as soon as the disk starts to move
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and cannot be released until the disk has re-
turned to bring the notch or opening 60 in

‘the flange opposite the projection on the key

to release this key. Similarly, if the non-
add key or total key is depressed, it will bring
the lateral projections 58 on these keys out-

'side of the flange on the control disk, thus

holding these keys depressed until the con-
trol disk has returned to bring the opening
61 in the flange opposite the lateral projec-

- tions on the keys. This key-retaining flange

15 .

20

is similar to that described in my prior
patent.

The keys 28, 29 and 27 control the link 46
by means of lugs 62, 63, and 64, respectively,
movable with the keys and engaging the up-
per edge of the link 46. The key 28 con-
trols the dog 41 by means of a lug 65 movable
with the key and engaging the under-side
of the dog 41. The key 29 controls the
dog 55 by means of a lug 66 movable with

~ the key and engaging the under-side of
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the dog. The key 27 controls the dog 51
by means of the pin 67 movable with the key
and engaging the upper side of the dog 51.
A spring 68 is provided connecting the dogs

41 and 51. This spring 68 acts to return the

dog 51 when permitted by the pin 67 and
acts to pull the dog 41 down when permitted
by the Iug 65. A spring 69 is provided and
connected with the dog 55 to pull it down
when permitted by the lug 66.

Coming now to the subtraction key 30, this

‘has a downwardly extending projection 71

which is pivoted at 72 to the rock arm 73
which is mounted on a rock shaft 74. This
rock arm 73 which moves up and down with
the subtraction key is provided with a pin
75 which lies in a slot 76 in the link 31 which
acts directly on the mesh-controlling lever 24.

When the subtraction key is not depressed
the notch 77 in the upper side of the link 31
engages and receives the upper pin 32 on the
mesh-controlling rock lever, and the effect is
as though the link were directly pivoted to
the lever by this upper pin 32. When the
subtraction key is depressed the notch 78 in
the lower side of the link 31 engages and re-
ceives the lower pin on the mesh-controlling
Iever and the effect then is as though the link
were directly pivoted to this mesh-controlling
lever by the lower pin 33. With this con-
struction and with the subtraction key -de-
pressed it will be seen that the operation will
be just the reverse of that in addition, that
is, the accumulator pinions will be in mesh
at the beginning of the forward stroke as
shown in Fig. 7 and will be moved out of
mesh at the beginning of the return stroke
by the engagement of the pin 43 on the con-
trol disk with the end of the pivoted dog 51
which will shift the reciprocable bar 34 for-
ward and with it the pivoted link 31 thereby
shifting the mesh-controlling lever to raise
the accumulator out of mesh.

3

As shown in Figs. 8 and 4, each accumula-
tor pinion 22 is provided with a total stop
ratchet disk 79, with which cooperates a uni-
versal pivoted total stop pawl member 80,
which permits the additive movement of the
accumulator, but which does not permit the
subtractive movement of the accumulator.
It is, therefore, necessary to move this total
stop pawl 80 out of the way in subtraction
and for this purpose a rock arm 81 (Fig. 2)
is secured on the rock shaft 74 and carries a
pin 82 which engages an arm 83, secured to
the rock shaft 84 to which also is secured the
pawl member 80. When the subtraction key
1s depressed, the rock arm 73 is also depressed
and this swings the rock arm 81 causing the
pin 82 to move the pawl 80 out of operative
relation with respect to the ratchet total stop
disk 79. A spring 85 is provided to hold the
pawl normally in engagement with the ratch-
et disk 79. The expression “total stop”is
used because the mechanism thus referred to
is associated with the taking of “totals.” In
taking a total, the accumulator wheels are all
held in zero position by this total stop when
the total is being printed.

In order to hold the subtraction key de-
pressed after the control disk 21 has started
its movement, an. arcuate retainer 111 is
mounted on the control disk to turn there-
with and a rock lever 112 is provided which
is actuated by the subtraction key 30, and
which has an inwardly extending projection
113 for cooperation with the retaining mem-
ber 111." This rock lever 112 is pivotally
mounted on a stud 114 and has a forked end
115 which straddles the pin 75 on the rock
arm 73 so that when the subtraction key 30
is depressed the forked end 115 of the rock
lever 112 is depressed, and the end provided
with the projection 113 is raised so that when
the retainer 111 is oscillated its inner arcuate
edge 116 will block downward movement of
the projection 113 and thus hold the subtrac-
tion key depressed.

A dash-pot mechanism 117 is provided for
controlling the speed of the return move-
ment. This dash-pot mechanism may com-
prise a piston rod pivotally connected at 118
to a bracket 119, and a movable cylinder 120
for the piston, the lower end of this cylinder
being pivotally secured at 121 to a bell crank
member 122. This bell crank member 122
is pivotally mounted at 123 and has an arm
pivotally secured at 124 to a link 125 which is
pivoted at 126 to the control disk 21.

When the handle 15¢ is released to permit
the return movement the dash-pot 117 cush-
ions and retards this return movement by
resisting the rotation of the control disk 21
through the connecting transmission includ-
ing the bell crank member 122 and link 125.

Adding and subtracting accumulator

This accumulator 12 consists of a series of
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pinions 22, as shown in
the drawings, being preferably assembled as
a unit, which may be attached to the machine

toothed wheels or

by screws 180, or other suitable means. Each

accumulator unit is provided with substan-
tially the same control, and consequently, a
description of one only will be given.

The accumulator mechanism includes a
swinging frame consisting of two side mem-
bers 131 pivoted at 23 to side plates 132 at-

tached to the machine at 130. The wheels 22 1

are carried by this swinging frame and are
thrown into and out of mesh with the racks
11 by the control mechanism previously de-
scribed. The frame may be constructed to
swing as a unit with the wheels 22 mounted
thereon, by a rod 134 at the forward end ty-
ing the side members 131 together, with in-
termediate spacing
tween and separating the wheels 29 and their
respective control elements. The wheels 22
are rotatably carried on a shaft 136 secured
in side member 181. Mounted to rotate with
wheels 22 are lock controlling cam members
137 on shaft 136, which members are adapted
to engage and trip a plurality of carry lock
release members 138 also pivotally mounted
on the accumulator frame, but so located
thereon as to be engaged by lock controlling
cam members 187 when the latter are rotated
by the wheels.

The swinging accumulator frame is pro-
vided with movement sufficient to bring the
pinions or toothed wheels 99 into mesh with
a plurality of toothed carry dogs 139 having
a fixed axis on a transverse rock shaft 140
journalled in the side frame members 132.
By referring more particularly to Fig. 11, it
will be observed that each carry dog is fur-
nished with spaced extensions 141 and 149
having openings 143, for the reception of
rock shaft 140. Spaced from and formed
about the centers of openings 143 in each
carry dog, are the arcuate openings 153, in
which rides a transversely disposed restor-
Rod 145 is secured

to and oscillated back and forth, through the

- arcuate openings 153, by arms 146 (Fig. 6),

50
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which are an integral part. of hubs 147 fas-
tened to rock shaft 140, by pins 148, at points
adjacent to the inside of fhe side frame mem-
bers 182. The extensions 141 and 142 are
formed slightly different, the extension 141
having a right angular Iug 149 formed there-

on, while the extension 142 ig formed with

stops 150 and 150" at the top and bottom of
its rear edge 151. A slot 159 is cut in edge
151 at a predetermined point so as to permit
the engagement of g carry dog lock 154,
whereby to hold the toothed carry dogs 139
locked against a CATrying movement.

The carry dog locks 154 are loosely mount-
ed on a transverse shaft 155 secured in the
side frame members 192, Each carry dog
lock member is furnished with a transversely

plates 135 (Fig. 6) be-:

1,810,213

bent lug 156 (see Fig. 5) which is adapted
to ride against edge 151 of the extension 142
on the carry dogs.” When the accumulator is
restored, the Iug 156 falls into slot 152 to
lock the carry dog against movement, and
when a “carry” is to be effected, the Iug is
withdrawn, thereafter SErving as means to
limit the carrying movement of the carry dog
by lying in the path of its stops 150 and 150",
A plurality of carry dog detents 160 loose-
Yy mounted on fixed shaft 155 control the
carry dog locks 154, Fach detent 160 is
formed with an upstanding forward arm 161
having a transverse Ing 162 overlying a co-
operating arm 163 formed on the carry dog
locks 154. The forward end of arm 163 is
slightly upturned and is adapted to be en-
gaged by a stud 164 on the carry lock release
138 when a carry is to be effected. A down-
wardly extended arm 165 on the carry dog
detent 160 is furnished with two recessed
faces 166 and 167 for engagement by a trans-
verse lug 168 on each carry lock release 138,
A spring 169 acts against the carry lock re.
lease 138 to hold its lug 168 against either
of the faces 166 or 167 of the carry lock de-
tent 160. A second spring 170 functions to
hold the carry dog lock 154 forwardly so
that its lug 156 will act against the carry
dog and its arm 163 will tend to move for-
wardly toward carry lock release 138. A
third spring 144 functions to tilt carry lock
detent 160 forwardly so as to cooperate with
carry dog lock 154 and carry lock release 138.
ach accumulator wheel includes control
mechanism for effecting a “carry” by the
carry dog 189. Such mechanism includes a
pair of spring controlled detents 171 and 172
loosely mounted upon rock shaft 140 between
extensions 141 and 142 of each carry dog.
These detents 171 and 172 are illustrated in
detail in Figs. 12 and 13. They are each
provided with integral spaced apertured
bearing arms 173 and are positioned in op-
posed relation on rock shaft 140, so that
finger 174 on detent 171 is oppositely spaced
from finger 175 on detent 172." This arrange-
ment permits Ing 149 of carry dog 139 to
lie between the fingers 174 and 175 at their
tips, in the same fashion as the restoring and
setting rod 145, which is adapted to oscillate
in arcuate openings 153 in the carry dog. As
shown in Figs. 3, 10, 12 and 13, each detent
is formed with an aperture Jug 176 adapted
to receive the ends of g spring 177, acting
normally to press the detents against rod
145 and carry dog Ing 149,

It is now obvious that detents 171 and 172
serve to swing the carry dog 139 in either
direction to produce addition or subtraction,
as desired, this being accomplished by the
spring 177 acting on either detent to press it
against the rod 145, so that this detent may
move with the rod and swing the carry dog
by engaging and moving its Iugs 149,
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When either subtraction or addition is to
be performed, as the case may be, the setting
and restoring rod 145 sets the carry dogs to
carry, by pressing against one of the detents
171 and 172 to separate the same against the
action of spring 177 y one of the detents being
held upwardly or downwardly by the rod 145,
and the other detent being held in the oppo-
site direction by the carry dog lug 149, so
that as soon as the lug 156 on the carry dog
lock flips out of engagement with slot 152, the
latter detent acting against lug 149 throws
the carry dog so as to rotate the wheel for-
wardly or backwardly—to add or to subtract,
In other words, lug 149 on the carry dog will
always hold one of the detents against the
action of spring 17 7, while the other detent is
moved in the opposite direction by the rod.
This causes the detent thus held to exert a
force against lug 149, so that when the carry
dog is released by the carry dog lock, the carry
dog will swing about its axis and thereby ef-
fect a carry of the register wheel.

During the carrying movement, it will be
observed that carry lock release member 138
will be released and its lug 168 permitted to
drop into recess’ 166, so as to be set for the
next carry operation, when cam 137 will again
engage roller 164. By referring to Fig. 11,
it will be noted that edge 151 of each carry
dog 139 is provided with upper and lower
cams 130 directly in front of stops 150 and
150", Aslug 156 is tripped out of slot 152 to
allow the carry dog to carry, it will ride over
one of these cams 130, thereby tilting its for-
ward arm 163 upwardly slightly to engage
lug 162 and tilt the carry lock detent 165,
Such tilting of the carry lock detent allows
lug 168 to enter recess 166 from recess 167.
Such action occurs whether the carry dog has
carried in either direction for subtraction or
addition inasmuch as one of these cams 130
will ride against the carry lock lug 156 each
time; ' :

The mechanism for operating the setting
and restoring rod 145 will now be described.
This mechanism may vary in construction,

~ but I prefer, for the purpose of illustration,

to use a restoring
50 fi

a0

85

and setting cam plate 180
xed to transverse rock shaft 140 on the out-
side of end plate 132, (see Fig. 2). The pur-
pose of cam plate 180 is to control the posi-
tion of restoring and setting rod 145 so as to
determine not only whether the function of
addition or subtraction will be performed,
but also to restore the carry dogs 139 after a
carry, in order to be in a position for a carry
on a subsequent operation. An operating
lever 181, pivotally mounted at 188 on the
side plate 182 in close proximity to cam plate
180, is provided with a transverse pin 182 co-
operatively associated with the cam plate 180
by engaging in an opening 183 furnished
therein, which opening may have a pluralit

of reentrant portions 184, 185 and 186, in

‘rock the restoring and setting rod

5

which the pin 182 is adapted toride. A cen-
tering spring 187 normally acts to center op-
erating leyer 181. The action of spring 187 to
center lever 181 also acts to center cam plate
180, which assists in restoring the carry dogs,
but actual restoring of the carry dogs is ac-
complished by spring 177 of the first unit,
shown in Fig. 6. Being fixed to rock shaft
140, the cam plate (when centered) tends to
145 up-
wardly to restore any of the carry dogs 139,
which may have carried on the previous op-
eration, this being accomplished by the car-
rying detent 171 being raised from its posi-
tion as shown in Fig. 9 to a horizontal or re-
set position as shown in Fig. 10, at which time
Iug 156 on the carry dog lock 154 will flip.into
slot 152 and hold “the carry dog reset. = For
addition, restoring the carry dogs 189 occurs
at the beginning of the return stroke of han-
dle 15 when the register wheels 29 drop into
mesh with racks 11.” The first unit as shown
in Fig. 6 is not required to carry, and conse-
quently, its spring 177 is placed under tension
whenever rod 145 is moved upwardly or
downwardly to effect a carry either on sub-
traction or addition. The tension of spring
177 will, therefore, always be available to
complete the restoring movement, which cam
plate 180 tends to assist when it is centered by
spring 187. ‘ ' ‘

" As 1llustrated in Fig. 2, during addition
when the register wheels remain out of mesh
with racks 11, the cam plate 180 is held
against the centering ‘action of spring 187,
by a shoulder 188’ on cam plate 180 engaging
a stud 189 carried on the swinging frame of
the accumulator. Stud 189 projects for-
wardly in an opening 190 in side frame to
extend beyond shoulder 188’ whereby to ride
In an arcuate slot 191 in a plate 192 to be con-
trolled by the movement of this plate 192 and
of the mesh-controlling rock lever 94 on the
opposite side of the accumulator; both of
which are fixed on shaft 24”.

A control arm 195 is pivoted to a bar 1986,
which is movable with operating handle 154,
A spring 196 tends to urge control arm 195
upwardly, so that on the forward and return
movements of the handle a transverse pin 197
will tend to engage in a slot 198 in the lower
edge of operating lever 181, such engagement

ever, on plate 192 to hold contro] arm 195
downwardly against the action of its spring
196” whereby to prevent pin 197 from engag-
ing in slot 198 during the time the register
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that is, on addition, during the forward
stroke, and on subtraction, during the return
stroke. The engagement of pin 197 in slot
198 determines whether the carrying shall
add or subtract, by settine the carrying de-
tents 171 and 172 just
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6

the return stroke on addition, and at end of
the forward stroke on subtraction.

Assuming now that the operation of addi-
tion is to be performed, the desired keys 13

“are depressed and the handle 15a is moved

forwardly. The racks 11 are then moved
forwardly, and on the return stroke the mesh
controlling rock lever 24 and plate 192 are
moved forwardly by the action of link 31
o6n pin 32 carried on this mesh-controlling
rock lever 24. Such movement of mesh-
controlling lever 24 and plate 192 (be-
ing secured on the same shaft 24’) lowers
the register wheels into mesh with the racks
11. The wheels are accordingly rotated and
should such rotation cause the lock control-
ling cam member 137 to engage the pin 164
on the carry lock release member 138, as
shown in Fig. 7, the transverse lug 168 on
the latter drops from recess 166 into recess
167. It will be here noted that the lock con-
trolling cam members are carried on the
swinging accumulator frame, and conse-
quently, move therewith. The engagement
of carry lock release member 138 by the lock
controlling cam member 137 tilts the former
rearwardly slightly, to be held in such posi-
tion by its lug 168 dropping from recess 166
into recess 167. Consequently, when the ac-
cumulator frame returns to withdraw the
register wheels out of mesh with racks 13,
the carry lock release member 138 engages
arm 163 of the carry dog lock 154 whereby
to release it from the carry dog 139 to cause
the same to carry. The position of the parts
at the time the carry dog lock 154 releases
the carry dog 139 is illustrated in Fig. 8,
which shows the lug 156 moving out of en-
gagement with slot 152 and the carry dog in
mesh with the register wheel.

As hereinbefore mentioned, the position of
the restoring and resetting rod 145 relative
to the spring controlled detents 171 and 172
determines whether addition or subtraction
is to be performed, these spring controlled
detents operating to swing the carry dog 139
in either direction according to which detent
is acting against carry dog lug 149. As
shown in Figs. 7, 8 and 9, the rod 145 is hold-
ing the lower detent 172 downwardly, which
by the action of spring 177 causes the upper
detent 171 to press against carry dog lug 149.
With the carry dog lock lug 156 tripped out
of slot 152, the u(i)per detent 171 functions to
swing the carry dog 139, clockwise, to effect a
carry for addition. The position of the
parts after this step in the operation is ac-
complished is shown in Fig. 9. To restore
the carry dog 139, the restoring and reset-
ting rod 145 moves upwardly at the begin-
ning of the return stroke of a subsequent op-
eration, whereby the upper and lower de-
tents 171 and 172, respectively, move up-
wardly until by action of its spring 170 the
carry dog lock 154 engages its lug 156 in slot
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152 to hold the carry dog 189 reset, this being
accomplished before the register wheels move
upwardly out of mesh with the racks near
the completion of the return stroke. In
other words, on addition, restoring is effected
at the beginning of the return stroke, reset-
ting is effected during the middle portion of
the return stroke, and carrying is effected at
the end of the return stroke.

The operation of subtraction is accom-
plished by the restoring and resetting rod
145 moving upwardly at the end of the for-
ward stroke to raise the upper detent 171
whereby to place the spring tension on the
lower detent 172 which then presses against
the carry dog lug 149, thereby swinging the
carry dog 139 counterclockwise, when the
carry dog lock lug 156 is released from slot
152, to effect a carry for this subtracting
operation. The action of the carry lock re-
lease member 138, the carry dog lock 154
and the carry lock detent 160 is sub-
stantially the same for subtraction. It
will be understood, of course, that de-
pression of subtraction key 30 places
the register wheels in mesh with the racks
on the outward or forward stroke, so that
subtraction is performed on the forward
stroke instead of the return stroke, as in ad-
dition. Consequently, the register wheels
move upwardly out of mesh with the racks 11
at the beginning of the return stroke, so that
any carrying of the wheels will be effected at
this time. Restoring of the carry dogs will
then take place at the end of the return stroke
when the rod 145 will move to an intermedi-
ate position of its stroke, as shown in Fig. 10.

Referring again to Fig. 2, the operation of
the mechanism for rocking shaft 140 to deter-
mine the position of restoring and resetting
rod 145 to effect addition or subtraction, is
controlled by the movement of the operating
handle 15¢ and by plate 192. Normally, the
cam plate 180 is held against the centering
action of spring 187 by engagement of shoul-
der 188" against stud 189 of the swinging
accumulator frame. The release of cam
plate 180 allows the plate to center, which
causes rod 145 to move to its intermediate
position to restore any of the carry dogs 139,
which may have carried on the previous
operation. On addition, this release occurs
at the beginning of the return stroke of handle
15a, when the register wheels move down-
wardly into mesh with racks 11. During the
forward movement, stud 199 bears against
the upper edge of control arm 195 to keep 1t
depressed, so as to hold its pin 197 out of
contact with the lower edge of operating lever
181. On the return stroke, however, swing-
ing of plate 192 and lever 24 forwardly moves
stud 189 in slot 191, thereby lifting this plate
out of contact with control arm 195, where-
upon spring 196" raises the control arm to
bring its pin 197 into engagement with slot
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198. ‘Return movement of control arm there-
“upon causes-off-centering of operating lever
‘181-about its pivet 188. ‘This action recks

cam plate 180 clockwise, by pin 182 acting in

"9 reentrant portions 184 and 186 of slot 183,
‘bringing the rod 145 to its lower position to

reset the carry dogs for a carrying operation
at the end of the return stroke. In this posi-
tion, shoulder 188" of cam plate 180 is directly
above stud 189, so.that as the pin.197 of con-
trol arm 195 drops out of engagement with
slot 198 by cam plate 192 bearing down-
wardly thereagainst, upon completion of the
return stroke, the register wheels are moved
upwardly out of mesh with racks 11.

On subtraction, depression of subtraction
key 30 moves stud 189 downwardly in slot 190,

thereby releasing the cam plate 180 to.allow it

20

:30:

.35

40

_to center and move plate 192 forwardly to re-
lease control arm 195. Therefore, upon ‘de-

pression-of-subtraction key 30, cam plate 192
is:moved to release plate 180 to center posi-

-tion'to permit restoring and resetting rod 145

~to.move to its intermediate position to restore
28,

~ried ‘on-the previous operation.

any of the carry dogs 139 that may have car-
Forward
movement of handle 154 causes control -arm
195 to'bring-its pin 197 into engagement with

slot 198 to-cause operating lever 181 to effect

the counterclockwise rotation of .cam. plate

-180-by:its pin 182 riding in reentrant slot 185,

so-as to raise the restoring and resetting rod

145 to its upper position, thus bearing against

the upper-detent 171. "This places the tension

~of spring 177 against the lower detent 172 to

cause the latter to press against the carry dog
lug 149. 'If any of the carry dog locks 154
are released duringthe operation, these carry

‘dogs 139 are thereupon swung counterclock-

wise to effect a carry, this occurring, however,

-atthe beginning of the return stroke and-after

ithe register wheels are returned from mesh-

~ing engagement with racks 11 to meshing en-
- gagement with .carry dogs 139, such move-

ling rock lever 24 and cam-plate 192,
During the return stroke, pin 199 on plate
192 will ‘bear upon control arm 195 to keep

" its.pin 197 out of engagement. with the oper-

50

ating leverslot 198. “Rod 145 will be returned

to its intermediate position, as shown in Fig.
10, only after the carry dogs, which arc re-

" leased, have carried and the register wheels

60

Ax

are.again lowered out of engagement with
the carry dogs, so that the latter may be re-
stored before the completion of the return
stroke. Pin 182 will ride out of the reentrant
portion 185 and cam plate 180 will be tem-
porarily held until'the register wheels lower

-and allow shoulder 200 to pass:the.stud 189.

The wheels are again raised and the stud 189

-may engage the notch 201 at the end of cam

plate 180. -
It will be remembered that inso far asthe
present disclosure is concerned, the register

7

wheels move into and out of engagement with
the carry dogs 139 twice during each sub-
traction operation to permit carrying and re-
storing of the carry dogs during the return
stroke, the carrying being effected at the be-
ginning of this stroke, and the restoring near
the end. T do not desire to be limited to the
particular structure shown for accomplish-
ing - this movement, as it is possible to use
other arrangements.

Obviously, the arrangement is simple.
The mechanism of the accumulator, permit-
ting the conversion of the function of addi-
tion to that of subtraction, consists of a mini-
mum number of parts, which are easily
formed and assembled. Their simple ar-
rangement assures positive and accurate op-
eration. The restoring and resetting rod 145
constitutes an exceedingly simple means for
placing the spring tension on either of the
spring controlled detents 171 and 172 where-
by to swing the carrier 139 in either direc-
tion so as to produce addition or subtraction.
When in its middle position, the rod acts to
restore the carriers-either for addition or for
subtraction. When in lower position, the
rod 145 acts to place the tension of spring
177 on the detents to effect a carry for addi-
tion. When in its upper position, the rod
acts to place this tension on the detents to
effect.a carry for subtraction. The position
of the register wheels at the beginning of the
forward stroke determines whether addition
or:subtraction is to be performed. If these
register wheels are placed in mesh with the
racks 11, at the outset, by depressing the sub-
traction key 30, subtraction will be produced,
because by so positioning the register wheels,
the cam plate 180 will raise the rod 145 to its
upper postion (instead of to its lower posi-
tion as on addition) to effect a carry of the
carriers in -a counterclockwise direction.
Otherwise, on mere addition of the machine,

“the register wheels mesh with the racks at the
ment being controlled by the mesh control--

beginning of the return strolke.

On addition, restoring occurs at the be-
ginning of the return stroke, and carrying
occurs at the end of the return stroke.

On subtraction, carrying occurs at the be-
ginning of the return stroke, and restoring
accurs at the end of the return stroke.

Without further elaboration, the foregoing
will so fully explain the gist of my inven-
tion, that others may, by applying current
knowledge, readily adopt the same for use
under varying conditions of service, without
eliminating certain features, which may
properly be said to constitute the essential

‘items of novelty involved, which items are

intended to be defined and secured to me by
the following claims.

I claim:

1. In a calculating machine, the combina-
tion of an accumulator wheel, a carrier for
said wheel, a pair of spring controlled de-
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tents, and means for placing the spring ten-
sion on either detent to swing said carrier
in_either direction to produce addition or
subtraction, as desired.

2. In an adding and subtracting mecha-
nism, the combination with . accumulator
wheels, of a reciprocatory carrier adapted to
move forward and backward to effect carry-
ing from a wheel of lower order to a wheel
of higher order either for addition or for
subtraction according to the direction of
movement of said carrier, spring controlled
detents acting against said carrier to move
1t forward or backward, and means for set-
ting said detents to determine the direction
in which said carrier may move.

3. In an adding and subtracting mecha-
nism, the combination with accumulator
wheels, of a reciprocatory carrier adapted to
move forward and backward to effect carry-
ing from a wheel of lower order to a wheel
of higher order either for addition or for
subtraction according to the direction of
movement of said carrier, spring controlled
detents acting against said carrier, one for
moving it forward and the other for moving

it backward, and means having three posi- .

tions, one position for setting one of said de-
tents whereby to move the carrier in one di-
rection, a second position for setting the other
detent whereby to move the carrier in the
opposite direction, and a third position for
restoring said carrier after moved by either
of the detents.

4. In an adding and subtracting mecha-
nism, the combination with accumulator
wheels, of a reciprocatory carrier adapted to
move forward and backward according to
whether addition or subtraction is to be per-
formed, a lock for holding said carrier
against movement, and a pair of detents for
acting upon said carrier to move it when
sald lock is released, one of said detents mov-
ing said carrier forward and the other detent
moving said carrier backward.

5. In an adding and subtracting mecha-
nism, the combination with accumulator
wheels, of a reciprocatory carrier adapted to
move forward or backward according to
whether addition or subtraction is to be per-
formed, a lock for holding the carrier
against movement, spring controlled detents
arranged to act upon said carrier to move it
in either direction, and means for selectively
moving one of said detents to place the spring
tension on the other detent whereby the lat-
ter will move said carrier when said lock is
released.

6. In an adding and subtracting mecha-
nism, the combination with accumulator
wheels, of a reciprocatory carrier adapted to
move in either direction to produce addition
or subtraction, a lock for normally holding
said carrier against movement, a pair of op-

5 positely spaced detents having said carrier
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projecting therebetween, a spring for urg-
ing said detents against said carrier, and
means for swinging one of said detents

against the action of said spring whereby to

permit the other detent to move said carrier
when released by said lock.

7. In a calculating machine, in combina-
tion with an accumulator wheel and a carrier
adapted to swing said wheel in either direc-
tion to produce addition or subtraction, of
two detents for moving said carrier in either
direction, and actuating mechanism includ-
ing a restoring and setting device for said
detents, whereby, on addition, said carrier is
first restored from a previous operation and
thereafter set to carry, and on subtraction,
said carrier is first set to carry and there-
after restored.

8. In a calculating machine, in combina-
tion with an accumulator wheel and a carrier
adapted to swing said wheel in either diree-
tion to produce addition or subtraction, of a
pair of spring controlled detents for moving
said carrier in either direction, and actuating
mechanism including a restoring and setting
device spaced and operating between said de-
tents to move the sane apart for placing the
spring tension on either detent whereby to
move said carrier.

9. In a calculating machine, in combina-
tion with an accumulator wheel and a carrier
adapted to swing said wheel in either direc-
tion to produce addition or subtraction, of a
plurality of detents for moving said carrier
in either direction, and actuating mechanism
including a restoring and resetting device for
positioning said detents either to effect carry-
ing or restoring of said carrier and an oscil-
latable cam plate having a tendency to pro-
duce a restoring position for said detents and
oscillating in opposite directions to produce
carrying positions for said detents.

10. In a calculating machine, in combina-
tion with an accumulator wheel havineg move-
ment into and out of mesh with an actuator
and a carrier adapted to swing said wheel in
either direction to produce addition or sub-
traction, of a plurality of detents for moving
said carrier in either direction, and actuating
mechanism including a detent operating de-
vice, and an oscillatable cam plate for swing-
ing said device, said plate being controlled
by the position of said wheel with respect to
said actuator and said carrier.

11. In a calculating machine, in combina-
tion with an accumulator wheel having move-
ment into and out of mesh with an actnator
and a carrier adapted to swing said wheel in
either direction to produce addition or sub-
traction, of detents for moving said carrier in
either direction, and mechanism including a
device for settine and restoring said detents,
and an oscillatable member connected to said
device and associated with said accumulator
wheel whereby said member may be oscil-
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lated in opposite directions while said ac-
cumulator wheel is in mesh with said actu-
ator. .

12. In a calculating machine, in combina-
tion with an accumulator wheel having move-
ment into and out of mesh with an actuator
and a carrier adapted to swing said wheel in
either direction to produce addition or sub-
traction, of a pair of oppositely acting de-
tents for engaging said carrier and to move
it in opposite directions, and a spring be-
tween said detents acting to urge one of said
detents to move said carrier.

13. In a calculating machine, the combina-
tion of an accumulator wheel, a carrier for
said wheel, locking means for holding said
carrier in a position to carry, means for trip-
ping said locking means, and a pair of de-
tents operable to swing said carrier in either
direction to produce addition or subtraction
when said tripping means releases said lock-
ing means.

14. In a calculating machine, the combina-
tion of an accumulator wheel, a carrier for
sald wheel, locking means for holding said
carrier against carrying, tripping means for
said locking means, and a pair of spring
actuated detents operable, when said tripping
means is released, to swing said carrier in
opposite directions to produce either addi-
tion or subtraction.

15. In a calculating machine, in combina-
tion with an accumulator wheel and a car-
rier adapted to swing said wheel in either di-
rection to produce addition or subtraction, of
a pair of spring controlled detents for mov-
ing said carrier in either direction, and a sin-
gle locking element for holding said carrier
against carrying.

16. Carrying mechanism for an accumula-
tor comprising a loosely mounted carrier,
concentrically mounted oppositely acting de-
tents, spring means between said detents, a
member on said carrier separating said de-
tents, and a transversely arranged restoring
and setting rod extending between said de-
tents.

17. Carrying mechanism for an accumula~
tor comprising a carrier, concentrically
mounted oppositely acting’ detents, spring
means between said detents, means associated
with said carrier separating said detents, and
a transversely arranged restoring and setting
rod extending between said detents.

18. Carrying mechanism for an accumula-
tor comprising a loosely mounted carrier,
mechanism for normally locking said carrier
against a carrying operation, concentrically
mounted opposed detents, spring means be-
tween said detents, means on said carrier for
separating said detents, a transversely ar-
ranged restoring and setting rod for placing
one of said detents under spring tension by

movement of the other said detent, and means

for releasing said locking mechanism to cause

9

a carrying operation of said carrier by the
tension exerted by said first detent against
said separating means.

In witness whereof, I have hereunto sub-
scribed my name.

OLIVER D. JOHANTGEN.
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