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Friden Calculating Machine Co., Inc., 2 corpo-

ration of California

Application August 12, 1946, Serial No. 690,004

11 Claims.
1

This invention relates to business machines.

An object of the invention is to provide a
business machine having a keyboard in which
values may be set and a plurality of totalizers
in which a value set in the keyboard can be
selectively registered either additively or sub-
tractively, together with a grand totalizer which,
during registering operations always reflects the
sum of the totals in the individual totalizers, as
claimed in the divisional application S. N.
101,007 filed June 24, 1949, with a mechanism
for printing a value entered into any one of
a plurality of totalizers- and printing a total
standing in any one of these same totalizers.

A primary object of the present invention is
to provide an improved printing mechanism for
a calculating machine.

Another object of the invention is to provide
a printing mechanism for recording a value
entered into each of one or more item totalizers
and a grand totalizer upon depression of a key
which selects the corresponding item totalizer
for entry.

Another object of the invention is to provide
a mechanism for printing any item set on the
keyboard and any total standing in the totalizers
wherein the two lowest orders are always printed
while only the higher orders up to the first
significant figure are printed.

Another object of the invention is to provide
a mechanism for printing a character to indicate
the selected item totalizer and a mechanism for
printing a symbol to denote the sign character
of the keyboard entry.

Another object of the invention is to provide
a business machine having a single selection
control mechanism for conirolling the rigistra-
tion of a keyboard value in the item totalizer
and grand totalizer, for effecting a tens-trans-
fer in these totalizers, and for setting the type
in the printing mechanism to correspond to the
value in the keyboard, which type setting con-
trol is immediately thereafter disabled so that
the tens-transfer is effective in the totalizers
only.

A further object of the invention is to provide
a single registration control mechanism for con-
trolling the registration in a plurality of totalizers.

Other objects of the invention will be evident
after the following disclosure.

In the drawings:

Figure 1 is a front view of a machine in
which the invention has been employed.

Figure 2 is a partial vertical longitudinal sec-

tion through the machine taken as indicated by

the line 2—2 in Figure 1.
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Figure 3 Is a detailed view taken as in-
dicated by the line 3—3 in. Figure 2. -~ :

Figure 4 is a partial vertical longitudinal sec- '
tion taken on the line 4—4 in Figure 1.

Figure 5 is a partial vertical longitudinal see¢~
tion taken on the line 5—5 in Figure-1.

Figure 6 is a plan view ‘of the mechanism
disposed in the rear part of the machine with
the cover removed and parts broken away. The
direction in which the view is taken is indicated
by the line 6—6 in Figure 2.

Figure 7 is a partial rear elevation of -the
machine with the cover removed and parts
broken away. The direction in which the view
is taken is indicated by the line 7—T in Figure 2.

Tigure 8 is a fragmentary vertical transverse
section taken as indicated by the line 8—8 in

. Pigure 2.

20

25

Figure 9 is a fragmentary view of the parts
disposed behind parts shown in Figure 5.

Figure 10 is a left side elevation with the
cover removed and parts broken away. The di-
rection of the view is indicated by the line 10-—10
in Figure 1.

Figure 11 is a fragmentary vertical longitu-

- dinal section taken as indicated by the line I -]
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in Figure 1.

Figure 12 is a vertical longitudinal section
taken on the line 12—I12 in Figure 1.

Figure 13 is a fragmentary section taken as
indicated by the line 13—13 in Figure 16.

Figure 14 is a vertical longitudinal section
taken on the line 14—Ii4 in Figure 1.

Figure 15 is an enlarged portion of Figure 1
showing an individual fotalizer and the grand
totalizer with the control keys therefor.

Figure 16 is a fragmentary section taken as
indicated by the line i6—I16 in Figure 14.

General description )

Tn constructing the machine I have employe
the keyhoard, selecting mechanism and the reg-
istration control mechanism comprising the
digitation mechanism, the transfer mechanism
and the reversing mechanism employed in the
«Priden” calculating machine. For a complete
disclosure of this part of the mechanism ref-
erence is to be had to ‘the patent to Friden
2,229,889 issued January 28, 1941, This portion
of the mechanism will be described first and
thereafter I will describe how this basic regis-
tration control mechanism is utilized to cause
registration in any selected one of a plurality
of totalizers and in a grand totalizer.

Referring to Figure 1, the machine is pro-
vided with a suitable casing 108 and has a
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conventional keyboard 161 comprising a plurality
of rows of numeral keys numbered ¢ to 9. A
plurality of totalizers fil, 112, 113, 114, 115,
116, 101, 18, 119 and a grand totalizer 120 are
arranged in a row at the top of the machine
and have dials bearing numerals which are
visible:through suitable windows provided in the
casing 100. After a number has been set up on
the keyboard 161 the operator determines in
which totalizer the number is to be registered
and for this purpose a series of totalizer keys
121, 122, 123, 124, 125, 126, 127, 128, 129 are
provided, also the item may be registered ad-
ditively or subtractively in the selected totalizer
by setting the lever 130 either in the add or
subtract position. For example, if the lever 130
was set in the add position and a number had
been set on the keyboard {01 when the operator
depressed the totalizer key 123 the value set on
the keyboard would be additively registered in
the totalizer 113, and it would also be.additively
registered in the grand totalizer 120. If the
lever 133 had been set in the subtract. position
the value would be subtractively regisfered in
the selected totalizer and in the grand totalizer
so. that during a series of registering operations,
assuming- all of the totalizers. had been cleared
at the beginning of the operation, the grand
totalizer will indicate the sum of all the totals
in the individual totalizers I{f to 119.

At the: same time the value set in the key-
board. is registered it is. printed on a paper tape
131 which appears in a window 132 in the casing.
As shown in Figure 1 the item 217.23 had been
set on. the keyboard 104 and the: totalizer key
129 had: been depressed with the control lever
130 in the subtract position, the figure “9” at
the, left edge of the tape indicates the number
of the totalizer in which the value 217.23 was
registered and the sign of the registration is in-
dicated by the minus sign thereafter. The print-
ing mechanism which will presently be described
is indirect in operation, that is, all of the print-
Ing mechanism is disposed below the tape (31.

This: method: of printing was first disclosed and |

claimed in my co-pending application Serial No.
502,379, now Patent 2,405,562, issued August
13, 1946.

When the operator desires to take an individual

total he moves the control lever 130 to the ;

‘“total” position and copies the figure appearing
in the individual totalizer to the keyhoard and
presses the associated individual totalizer key.
This causes the value to be subtracted from

the individual totalizer thereby clearing the in- |

dividual totalizer, but the figure is not subtracted
from the grand totalizer, and the total taken
is printed on the tape (8f. In order tc take
a grand total the same procedure is followed
and the grand total key 140 is depressed, This
causes the figure standing in the grand totalizer
to be subtracted, thereby clearing the grand
totalizer,

If desired, my machine can be employed as
a cash register and for this purpose is provided
with a cash drawer 141.

Having now described in general the arrange-
ment and operation of my machine I will explain
its construction in detail.

Registration control mechanism

Referring to Pigure 2, depression of the nu-
meral key 142 in the keyboard (0{ causes dif-
ferential movement of either of two slides (43,
144 which move selector gears (45, 146 in the
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path of seemental gears 147 secured to actuator
shaft 148 so that upon rotation of the shaft 148
a square shaft 158, on which the selector gears
145 and 146 are mounted will be rotated a dif-
ferential amount cofresponding to the key 142
depressed. This is the digitation part of the
registration and occurs in the first part of the
cycle. The transfer occurs in the latter part of
the cycle and is effected by shifting the transfer
gear 151 which is mounted on the square shaft
58, into the path of a transfer tooth i 52 on
the actuator shaft 148. This causes the added
increment of “1” to be imparted to the square
shaft 150. The actuator shafts 148 are driven
by means of bevel gearing from drive shaft {53
which is uni-directional in operation so that
the square shafts 150 are also uni-directional in
operation. In order to obtain positive or neg-
ative registration a réversing gear is employed
which comprises a pair of bevel gears 54, 155
Integrally connected by a sleeve 156. slidable on
the square shaft (80. As shown, the gear (54
is engaged with 2 bevel gear (57 (see -also Fig. 3)
which is secured to a pinion 15§ (Fig. 2) which
is constantly in mesh with a pinion {58 rotatable
on a shaft 168. Secured to the shaft 160 are
g series of arms 161, one for each reversing
gear 154—1556 so that rotation of the shaft 160,
in a clockwise direction in Figure 2, will cause
shifting of the reversing gears 154—155 to en-
gage the bevel gears 155 with the bevel gears [51
to cause positive registration. As shown jin
Figure 2 the reversing gear is in the negative
registration position.

The registration control mechanism described
above is substantially identical to. the aforemen-
tioned patent to Friden 2,229,889,

Sign control

In this machine the sign control is pre-set
prior to registration and comprises the lever 130
(Figs. 1 and 11) which as shown is in the sub-
tract position. This lever is pivoted in the
framework at 162 and is connected by a link
163 with a plate (64 rotatably mounted on the
shaft 160. The shaft 160 has secured thereto
an arm 165 provided with a pin 166 which is
normally held in engagement with a heook 187
on the plate 164 by a spring 168. The plate
164 is provided with a detent 169. As shown
the parts are positioned in the subtract position.
In order to determine additive registration the
control lever 130 is moved rearwardly, that is
clockwise in Figure 11, which causes the plate
164 to be rotated clockwise and the hook 167
engaging the pin 166 rotates the arm 165 and
shaft 166 clockwise. This causes shifting of
the reversing gears 154—155, as previously de-
scribed, to the additive position. If the control
lever 13¢ and the reversing gears (54-—155 are
in their additive positions, and the lever 130 is
then rocked to the subtractive position shown
in Figure 11, the pin 166 on the arm (65 is held
against the hook 167 by the spring (68, thus
causing the arm 165 and shaft (60 {o follow the
plate 164 and rock counter-clockwise. This will
shift the reversing gears (54—155 to the po-
sition shown in Figure 2.

Drive

The machine is provided with a motor 170
(Fig. 4) whose armature shaft 171 has a worm
172 thereon engaging a worm wheel 113. The
worm wheel {13 is connected by means of a
sleeve 174 to a ratchet wheel 1715 (Fig. 5) of
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‘a pawl and ratchet clutch 176. The pawl IT1
of the clutch is normally held disengaged from
the ratchet wheel by a control lever 178 pivotally
~mounted at 119. Clutch control lever 173 is
connected by a link (80 to a lever 181 having
pin and slot connection {82 with a lever 183
having a fiber pin 184 therein which extends
through an opening in the frame (Fig. 9) for
operating the motor switch #85. A spring (86

(Fig. 5) normally urges the parts to the position:

shown where the switch 185 is open and the
clutch 116 is disengaged. Clockwise rotation of
the control lever 178 (Fig. 5) by means here-
inafter described causes closure of the switch (85
and engagement of the clutch 76.

The driven side of the clutch is secured to
the previously described transversely extending
main drive shaft 153.

Totalizers

The machine is provided with a plurality of
“item. totalizers {il to {19 and a grand totalizer
- 120, All of these totalizers are of substantially
identical .construction although they may vary
-in capacity, so that a description of one will
_suffice. . Each totalizer comprises a plurality of

numeral wheels (87 (Fig. 2) each having a
spur gear 188 secured thereto. The numeral
wheels are rotatably mounted on a shaft (89
which is supported in a pair of belleranks 198,
181 (see Fig. 7). The bellcranks (90, {91 are
identical in shape and are rigidly connected to-
gether by tie rods 192, 193, 194, 195, 186, 191,
1198 and a sleeve 199. The sleeve 199 is rotatable
on a fixed shaft 200. It will be understood that
each of the totalizers is similarly mounted, each
in its own supporting framework, the several
supporting frames being individually rotatable
about the shaft 200.

Registration transmission mechanism

It will be recalled that the conventional reg-
istration control mechanism has been described
as comprising a keyboard i0f (Fig. 1) having

. six rows of keys which control the setting of
digitation gears (45, 146 (Fig. 2) on square shafts
{50, of which in this instance there are six, one
for each row of keys, and that each of these
shafts is provided with a transfer gear 151 and
‘a reversing gear so that in each order of the
registration control mechanism means are pro-
vided for selectively controlling the differential
rotation and direction of rotation of a gear 159.
There are six gears 158 on the shaft 160. In
order to selectively transmit the rotation of these
gears to any selected totalizer and the grand
totalizer a registration transmission mechanism
is provided. This comprises a plurality of series
of ordinal actuator gears, there being one series
for each -totalizer, and means for causing like
movement of all gears of like order. For example,
associated with totalizer 113 (Figs. 1 and 2}
which has a capacity of six orders, there are
six actuator gears 201, 202, 203, 204, 205, 206
(Figs. 2 and 6), the gear 201 being in the uniis
order, the gear 202 in the tens order, etc. All of
the units order gears 201 are geared together by
means of pinions 211 on a square shaft 212. For
example the units order actuator gear in totalizer
{13 is. connected to the units order gear 201 and
the totalizer 115 by means just described as
can be seen in Figure 7. Similarly, the gear 202
in the tens order of totalizer {13 is connected to
the-tens order gear 202 in the totalizer 115 and

‘to all other.tens order gears by means of pinions

10

18

20

-on a square shaft 222.

213 on square shaft 214. All of the hundreds

order gears 203 are connected together by means
of pinions 215 on square shaft 216. All of the
thousands order gears 204 are connected to-
gether by pinions 217 on a square shaft 218;
and all of the ten thousands order gears 205 are
connected together by pinions 219 on a square
shaft 220. As previously stated, the totalizers
may vary in capacity. In the form shown, the
item totalizers i1, 112, 114, 115, 116, 1i1, and
118 all have five orders, and item totalizers 113,
119, and grand totalizer 120 all have six orders.
The pinions 241, 213, 245, 2i7, and 2{9, and
the square shafts 212, 214, 216, 2i8, and 220 just
referred to provide for concurrent operation of
the actuator gears 210, 202, 203, 204, and 205
of corresponding orders of the first five orders
of each item totalizer and the grand totalizer.
The sixth order actuator gears 206, in the item
totalizers 118, 119 and the grand totalizer 120
only, are operatively connected by pinions 221
The registration trans-
mission mechanism receives its motion in the
following manner. 'The square shaft 150 in the
units order, that is, the square shaft associated

~ with the units order in the keyboard, transmits
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its registering movement to the pinion 159 in
mesh with the units order gear 201 in the totalizer
{18 and this motion is transmitted via the pinions
211 on the square shaft 212 to all the units order
gears 201 in the other totalizers including the
grand totalizer. The square shaft i50 associated
with the second order of the keyboard trans-
mits its motion to the actuator gear 202 in the
totalizer {71 which in turn transmits the same
motion via the gears 213, the square shaft 214
to all the other tens gears 202, etc. It will be
understood that for every revolution of the main
drive shaft 153 the differential rotation of the
shafts 150 is transmitted to all of the actuator
gears so that, for example, all of the units order
gears 201 rotate in unison, all of the tens order
gears 202 rotate in unison, ete.

Totalizer keys

The totalizer gears 188 (Fig. 2) are all nor-
mally out of engagement with the differential
actuator gears. If it is desired to cause reg-
istration in a seclected totalizer, for example,
the totalizer 113, the item is first set up on the
keyboard 101, the lever 130 is set to the desired
add or subtract position and then the key 123
is depressed. The key 123 (Fig. 2) is pivotally
mounted at 124 and is connected by a spring
125 to the tie rod 187 so that rocking the key

- 128 clockwise through the urgency of the spring

i25 rocks the frame work in which the totalizer
is mounted counter-clockwise about the shaft
200, engaging the gears 188 of the totalizer with
the actuator gears. A detent 223 which nor-
mally centralizes the numeral wheel and restrains
it from rotation is removed from engagement
with the gear 188 when the framework is rocked
counter-clockwise by a fixed transversely €x-
tending rod 224. The engagement of the detent
223 with the rod 224 normally holds the as-
sociated actuator framework 190—{89 in the in-
active position shown in Figs. 2 and 5.
Depression of the key 123 also initiates the
drive as will now be explained. Each of the
item totalizers {11 and 119 has associated there-
with a plate 238 rotatably mounted on a shaft
231 and urged clockwise by a spring 232.: The
construction and operation of these plates is the
same with respect to each .totalizer so a de-
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scription of one will suffice. - Referring to Figure
.2, the plate. 230 has a shoulder 233 which en-
gages the tie rod 192 to latech the plate 230 in
its Figure 2 position and to assist in holding
the totalizer framework in the position shown,
that is, with the totalizer gears out of mesh
with the actuator gears. However, upon de-
pression of the key 123 the rod 192 is removed
from' contact with the shoulder 233 and the
spring 232 rotates the plate 230 clockwise so
that a shoulder 234 engaging a roller 235 on an
arm; 236 secured to a shaft 237 causes counter-
clockwise rotation of the shaft 231. Each plate
230 has an arm 236 associated therewith and
all of the arms 236 are secured to the shafi 237.
The right end (Fig. 5) of the shaft 2371 has
.secured thereto an arm 238 having pivotally con-
nected thereto link 239 which has a pin and
slot connection 240 at its forward end with clutch
control Jever (18. Thus it will be seen that de-
pression of the key 23 (Fig. 2) will unlatch
the spring-urged plate 236 which rocks the shafé
231 counter-clockwise causing the link 23§ (Fig.
5) to be drawn rearwardly to rock the eclutch
control arm 178 clockwise and cause closure of
the switch and engagement of the clutch where-
upon the shaft {53 rotates.

The registration transmission mechanism is
normally locked. Referring to Figure 5 the
actuator gears such as 203 associated with the
grand totalizer {20 are constantly in mesh with
pinions 24f integral with gears 242 which are
locked by a bail 243 pivoted at 244. One arm
245 of the bail appears in Figure 5, the other

arm 246 appears in Figure 4. The bail 243 is :

normally urged counter-clockwise (Fig. 4) by
a lever 247 pivoted at 244 having pin 248 which
engages the arm 246, the lever 247 being urged
counter-clockwise by the spring 249. In the full

cycle position of the clutch a cam 250 secured

to the main drive shaft (53 engages a pin 25
in the lever 2471 which, through a spring 252
urges the bail 243 clockwise (Figure 4) or counter-
clockwise as viewed in Figure 5 to lock the gears
242 and thereby lock the entire registration
transmission mechanism. However, as soon as
the clutch 176 is engaged the cam 250 (Fig. 4)
rotates and the lever 247 is free to move under
the influence of its spring 249 thereby with-
drawing the locking bail 243. Rotation of the
shaft 153 causes operation of the registration
control mechanism and through the registration
transmission mechanism just described causes
enlry of the value set in the keyboard 1081 in the
selected totalizer.

This occurs during the digitation phase of the
first part of the cycle. The transfer occurs in
the latter part of the cycle. It will be recalled
that the transfer movement is transmitted to the
shaft: 150 (Fig. 2) by a transfer gear 151 having
been moved to the path of the transfer tooth 152
onthe actuator shaft 148.

In accordance with my invention a single series
of ordinally arranged registration control mecha-
nisms, that is, the square shafts 150 and the
pinions 145, 146 and 151 thereon serve,; through
the registration transmission mechanism pre-
viously described, to service any selected totalizer.
This is true not only of the digitation part.of the
‘registration, but the transfer part also as will
now be-described.

When any selected totalizer such as totalizer
“143 (Figs. 2, 6 and 8) is moved into engagement
‘with its actuator gears by depression of the key
123, a transfer tooth 260 on the numeral wheels
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in the totalizer, except the highest order, is moved
into cooperative relationship with a transfer lever
261 pivoted on a shaft 262. All of the transfer
levers 261 associated with the units order numeral
wheels in the totalizers are secured together by
transversely extending rods 263 and also rigidly
secured to the rods 263 is a lever 264 (Fig. 8) hav-
ing a pin 265 which engages the flanged portion
266 of the transfer gear 151 on the square shaft
150 in the tens order. From this it will be ap~
parent that whenever any totalizer is in regis-
tering position-and the units order numeral wheel
passes through 0 to 9 position the associated
transfer lever 261 will cause rocking of the rods
263 and the lever 254 to move the transfer gear
i51 in the tens order of the registration control
mechanism to operative position so that in the
transfer phase of the cycle a transfer movement
will be transmitted from the tens order square
shaft 159 through the registration transmission
mechanism to the totalizer in registering position.

Similarly, the numeral wheels in the tens order
of the totalizers have transier teeth adapted to
cooperate with transfer levers 267 which are rigid-
ly connected together by transverse rods 268 hav-
ing secured thereto a lever 269 (Fig. 8) which
serves to set the flanged portion 266 of the trans-
fer gear 151 in the hundreds order of the regis-
tration control mechanism. In this same manner
transfer mechanism is provided for the higher
orders of all the totalizers.

In each registering operation of the machine
the main drive shaft i53 revolves twice. During
the first revolution the value set in the keyboard
101 is registered in the one of the item totalizers
{11 to 119 which has been selected by depression
of one of the keys 121 to 129. In the second
revolution the same value is entered in the grand
totalizer 129.

The main drive shaft 153 is automatically
caused to rotate twice by the following mecha-
nism. The main drive shaft 153 (Fig. 9) has
a pinion 270 engaging a gear 271 having a pin 272
thereon. The gear 2Tl rotates once for two
revolutions of the pinion 270 so that prior to the
conclusion of the first revolution of the shaft
53 the pin 272 engages an arm 273 pivoted to
the frame at 274 and rocks it clockwise. The arm
213 has a pin 215 secured thereto which passes
through a slot in the frame and engages in a
slot 276 of a link 211 (Figure 5) pivoted at 278
to the clutch control lever 178. When the clutch
control lever 178 is rocked clockwise (Figure 5)
to engage the clutch the link 217 is drawn for-
wardly, moving a tail 279 thereon forwardly of a
fixed pin 280 so that when in the course of the
first eycle the pin 275 is moved upwardly, it dis-
poses the tail 273 in front of the pin 280 thereby
locking the cluteh control lever 178 from disen-
gaging the clutch at the end of the first revolu-
tion.  As will be evident in Figure 9, in the course
of the second revolution the pin 272 releasey the
lever 213 so that the tail 279 (Fig. 5) is lowered
below the pin 280 by gravity or by & conventional
restoring spring (not shown) so that at the end
of the second revolution the spring 18§ may move
the clutch control lever {78 counter-clockwise to
disengage the clutch.

At the conclusion of the first revolution the
item totalizer is disengaged from the actuator
gears. This is accomplished by the following
mechanism. The main drive shaft 153 (Fig. 10)
has a pinion 281 secured thereto engaging a gear
282 which meshes with an idler gear 283 engaging
a gear 284 secured to a cam 285. This.gear train
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tduses ohe revolution of the cam 285 for two
revolutions of the shaft 153. Cam 285 is shown in
the full eycle position of the parts, and after 180°
rotation clockwise engages a roller 285 on a beli-
crank 287 connected by a link 288 with an arm
289 secured to shaft 237 causing the shaft 231 to
be rocked counter-clockwise as viewed in Figure
10, or clockwise as viewed in Figure 2.

This clockwise rotation of the shaft 231 causes
the arms 236 to rotate clockwise (Figure 2) and
the plate 230 associated with the totalizer which
had been in the operative position is rotated
counter-clockwise. The plate 230 has a portion
290 which moved under the rod 192 when the
plate 230 was unlatched and this portion served
‘to hold the totalizer gears in engagement with
the actuator gears. When, as just described, the
plate 230 is moved counter-clockwise it releases
the rod 192 and a portion 281 engages the rod
192 and positively rocks the totalizer supporting
framework clockwise to remove the totalizer gears
from engagement with the actuator gears. At
the end of the second revolution of the shaft 153
(Fig, 10), or at the end of the revolution of the
cam 285, the roller 286 is free and the plate 230
(Fig. 2) returns to the position shown under the
influence of a spring 232.

Grand totalizer

At the beginning of the second cycle of the
main drive shaft 153 (Fig. 4) the grand totalizer
is automatically moved to registering position.
The shaft 153 has a pinion thereon (not shown)
engaging a gear 292 having a cam 293 secured
thereto. The cam 293 makes one revolution for
every two revolutions of the shaft 153. Cam
follower 294 is rocked counter-clockwise on its
pivot 295 after the cam 293 is rotated 180° clock-
wise. The cam follower 294 normally engages a
pin 296 on a member 29T resiliently mounted
on a link 298 pivoted to the tie rod 198 of the
grand totalizer supporting framework. By
means presently to be described, the pin 29§ is
normally disposed in cooperative relation with
the cam follower 294 as shown in Figure 4 so that
cam 293, through the action of the cam follower
294, causes the totalizer 120 (Fig. 5) to be moved
into engagement with its actuator gears during
the second revolution- of the drive shaft !53.
During this revolution the value set in the key-
board 101 is registered in the grand totalizer
120 and in the latter part of the second revolu-~
tion any transfers which may occur in the grand
totalizer are effected in the same manner.and by
the same means already described. Thus it will
be seen that the registration control mechanism
serves during the first cycle of the operation to
cause registration in one of the item totalizers
111 to {19 and during the second revolution con-
trols the registration of the same value in the
grand totalizer 120 and also effects any trans-
fer which may occur there.

Taking totals

‘In order to take a total from any totalizer the
control lever 130 (Fig. 1) is moved to the “total”
position. Usually in a business machine of this
character total taking is done at the conclusion
of a related series of operations, as for example,
at the conclusion of a day’s work so that usually
all of the totalizers are cleared one by one. In
this machine totals are: taken. by copying the
number from the totalizer to the keyboard and
then depressing the totalizer key. This causes, in
the case of the item totalizer, substraction of the
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-value from the totalizer leaving the totalizef

clear, but without substracting the value from
the grand totalizer. This, of course, is to preserve
the grand total. As previously described, during
registering operations when the control lever
130 is either in the “add” or “subfract” position
items registered in any selected item totalizer are
also registered in the grand totalizer.

Referring to Figure 11. When adjusting the
control lever (38 to the “total” position it is
moved counter~-clockwise from the position here
shown. This causes counter-clockwise rotation
of the plate 164. If the lever 165 is already in
the subtract position, as shown, it will remain
there, the hook 167 merely leaving the pin 166.
If the plate {64 and the arm 165 are in their
add positions, and the plate 164 is rocked coun-
ter-clockwise to the total taking position, the
spring 168 will cause the lever (85 to follow,
thereby rocking the shaft 160 counter-clockwise
and shifting the reversing gears (54—155 td the
subtract position shown in Figure 2. If, at the
start of this operation, the arm 165 should not
respond to the pull of the spring 168, a shoulder
800 on the plate 164 will engage the pin and
positively start rocking of the arm 165 and shaft
166.

It will be recalled that the shaft 160 controls
the registering mechanism as well as the re-
versing gears. Therefore, with the control lever
30 in the “total” position, values copied from
the item totalizers i1l to 119 (Fig. 1) to the
keyboard 101, will, upon depression of the total-
izer keys 121 to 129, subtract the totals there-
from.

While totals are being taken from the item
totalizers, the grand total is maintained in the
grand totalizer 120 by the following mechanisni.
Referring to Figure 4, it will be recalled that the
automatic movement of the grand totalizer to
registering position depended upon the pin 296
being in cooperative relation with the follower
294. Referring to Figure 11, the pin 296 is nor-
mally urged to this position by a spring 301
which holds the pin against the side of a slot
302 in the frame. The pin 296 is disposed in the
lower forked end 3063 of a lever 304 pivoted at
305 having a shoulder 306 and a pin 307 thereon.
When the lever 130 is moved counter-clockwise
from the position shown in Figure 11 the link
163 moved to the left. This link has 3 lever 308
pivoted thereto at 309 and urged counter-clock-
wise by a spring 310 so that the upper edge of
the lever 308 engages the pin 307. When the
link 163 is moved to the left, a shoulder 31} on
the lever 308 engages the pin 307 and rocks the
lever 304 counter-clockwise to move the pin 296
rearwardly so that it is moved out of cooperative
relation with the follower 294 (Fig. 4).

To take a grand total, however, pin 296 must
be restored to its normal position, and this is ef-
fected by a lever 312 which rotates in unison with
the grand total key 140 so that upon depression
of the grand total key 140 with the level 130 set
in the total taking position, a pin 318 on the lever
312 will engage a tail 314 on a lever 308 and rock
the lever 308 clockwise on its pivot to disengage
the shoulder 311 from the pin 307, thereby releas.
ing the lever 304 and permitting the pin 296 to

-return to its operative position under the in-

fluence of its spring 301. The lever 3i5 has a
nose which is disposed between the shoulder 306
on the lever 304 and a nose 316 on the lever 312 .
so that with the control lever 130 in either the

-add or subtract position the grand total key 149
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cannot be depressed. When, however, the con- .

trol lever 138 is moved to the total taking position
and the lever 304 is rotated counter-clockwise, it
rotates the lever 315 counter-clockwise, removing
the nose thereof from the path of the nose 316
on the lever 312. It will be evident that depression
of the grand total key 140 (Fig. 5) will rock an
integral depending arm counter - clockwise,
thereby rocking the clutch control lever 178
through the pin 278 to engage the clutch and close
the motor contacts.

It will be understood that in taking totals from
the item totalizers fi1 to 119 the subtraction of
the valve from the totalizer occurs in the first
revolution, and the second revolution is an idle
revolution because the grand totalizer is not
moved into registering position. On the other
hand, in taking a grand total, the first revolu-
tion is an idle revolution and in the second rev-
olution the value is subtracted from the grand
totalizer.

Printing

As previously stated, each item entered into
the item totalizers and the grand totalizer is
printed on the tape 131 (Fig. 1) together with
an identifying character to show whether it was
added or subtracted, and in which totalizer it
was registered. The totals are also printed.
Because of the fact that totals are taken by copy-
ing the figures from the totalizers to the key-
board, totals as well as items can be printed in
the same manner, that is, any figure set in the
keyboard is printed when any of the item fotal-
izer keys 121 fo (29 are depressed during regis-
tering operations, and whenever any of these and
the grand total key 140 are depressed when tak-
ing totals.

Referring to Figure 2. Each square shaft 150
has a sleeve 330 slidable thereon and rotatable
therewith. Integral with each sleeve 330 is a
bevel gear 331 which, when the machine is at rest,
is in engagement with a bevel gear 332. Bevel
gears 332 have spur gears 333 integral therewith
which engage gear sectors 334 pivoted on a com-
mon shaft 335. Integral with each gear sector
334 is a gear sector 349.engaging a pinion 341 on
a square shaft 342. It is to be understood that
in each order of the selecting mechanism the
mechanism just described is duplicated so that
at the ouiset of the operation the square shafis
150 are geared to the transversely extending
square shafts 342 and they remain geared there-
to during the digitation phase of the first cycle
in order to transmit to the shaft 342 differential
movements respective of the value set in the key-
board.

Prior to the transfer phase in the first cycle,.

however, all of the bevel gears 331 are disengaged
from the bevel gears 332. For this purpose each
sleeve 330 is engaged by an arm 343 secured to a
common shaft 344. Referring to Figure 10.
The left end of the shaft 344 has secured there~
to a cam follower 345 which cooperates with a
cam 346 secured to the gear 282. The gear 282
rotates clockwise, as shown in Figure 10, at one-
half the speed of the main drive shaft 153 so that
after the digitation phase of the first cycle cam
346 rocks the follower 345 of the shafi 344 coun-
ter~clockwise to move the arm 343 (Fig. 2)
clockwise thereby disengaging the bevel gears.
Square shafts 342 extend transversely to the
right side of the machine where, as shown in
Figure 12, they are connected by pinions 350
to gear segments 351, rotatably mounted on a
shaft 352. Each gear segment 35i has formed
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integrally therewith a gear segment 353 engagirig
a rack (not shown) on a type bar 385 slideable
on g shaft 356. Each gear segment 351 is con-
nected to its type bar 355 by a spring 357 which
maintains the gear segment 353 and the rack
(not shown) in mesh. Mounted on each type bar
355 are individual type 360 bearing numerals 0 to
9 as shown in Figure 16. It is to be understood
that during the digitation phase of the first cycle
the type bars 355 are differentially displaced
amounts corresponding to the value in the key-
board so that after the type bars have been set
the type 360 bearing the required numeral is dis-
posed between a fixed transverse platen 361 and
2 hammer 362, there being a hammer 352 for
each type bar 355.

Before the bevel gears 331, 332 are disengaged
the setting of the type bars is retained therein by
the following mechanism. Each gear segment
351 (Fig. 12) has engaged therewith a pinion 363
(Fig. 14) and an aligner wheel 364. All of the
aligner wheels 364 are engaged by a common
bail 385 after the type bars have been set. The
bail 365 is connected by a link 366 to a gear 351
meshing with the gear 310 on a. shaft 311{. The
shaft 371 (Fig. 11) has a.gear 312 thereon which
engages an intermediate gear 373 which meshes
with the gear 374 on the main drive shaft 153.
Interconnecting the gear 3712 and a disk 375 on
the shaft 371 (Figure 12) is a rod 316 which is
shown in the full cycle position where it engages
lever 380 pivoted at 381 on gear sectors 351 and
locks the sectors and hence the type bars 355 in
inactive positions. The levers 380 are spring-
urged counter-clockwise. When the drive is in-
itiated the drive shaft 371 turns counter-clock-
wise (Fig. 12) and the rod 376 is disabled to re-
lease the levers 380 so that the gear sectors 35
are free to be set. At the conclusion of the op-
eration the rod 316 engages the levers 380 and re-
stores all the gear sectors 351 to their normal
position.

The type hammers 352 are pivotally mounted
on a fixed shaft 382. Each hammer 362 overlies
a pin 383 on a bellcrank 383 rotatably mounted
on the: shaft 382. A spring 385 is attached at
one end to the pin 383 and at the other end to
a pin 386 in the hammer. The bellcrank 384 is
connected by a spring 390 to a fixed. rod 391.
Each hammer 362 has a.hook 392 pivoted. thereto
at 393. When a hook. 392 is: disposed in active
position it is adapted to be ergaged by a bail 394
secured to a shaft 395. Shaft 395 has an arm
396 (Fig. 14) secured thereto which is connected
by a link 397 to an-arm 398 on shaft 371 so that.
upon rotation of the shaft 371 the bail 394 picks
up all hooks 392 in.the active position and hLolds
the hammers 362 connected thereto downwardly,
tensioning their springs 390 until the hooks slip
off - the bail 394 and the springs '390 cause the
hammers 362 to:strike the type 360. The type
strikes the underside of the paper tape 131. The
ribbon 400 passes around the fixed platen 331
and is disposed between the platen and the up-
per surface of the paper. Theimpression is taken
from: the ribbon and appears on the upper face
of the paper: This indirect mode of printing is
disclosed in my co-pending application Serial No.
502,379, now Patent No. 2,405,562, issued August
13; 1946,

The hammers 362 are so arranged that the first
two orders are always printed while the higher
orders are printed only up to the first significant
flgure. For this purpose-the hooks 392 in the first
two orders (see Fig. 16) -are-connected by springs
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401 to pins 402 on the corresponding hammers.
Pins 403 limit their movement. Springs 401 thus
serve to hold the hooks 392 in the first two orders
in their rearward or active position where they
are always picked up by the bail 394. The hook
392 in the third order (see Figs. 13 and 16) has
a spring 404 which normally positions it in the
inactive position. On its higher order side this
hook has an ear 405 which cooperates with a pin
406 on the hook 392 in the next higher order and
all of the hooks in the higher orders are similarly
provided with ears 405 on their higher order side,
and pins 406 on their lower order side. As a
result, in the normal position of the parts the
spring 404 holds not only the hook 392 in the
third order in its inactive position, but also all
other higher order hooks because of the engage-
ment of the ears 405 with the pins 406. Associ-
ated with each of the pins 406 is one arm of a
bellcrank 407. These belleranks are rotatably
mounted on a shaft 408, and the other arm of
each bellcrank is connected by a spring 409 with
a pin 410 on the associated gear sector 351. In
the normal position of the parts, counter-clock-
wise rotation (Figure 12) of these belleranks 407
under the influence of their springs is prevented:
by pins 411 on the gear sectors 351. Setting of
the. first significant figure causes rotation of the
gear sector 351 in that order and removal of the
pin 411, permitting the spring 409 to rotate the
bellcrank 407 which, in engaging the pin 406,
moves the associated hammer 392 and all lower
order hammers into active position. In this man-
ner printing of ciphers to the left of the first
significant figure is avoided.

In order to print a symbol to identify the char-
acter of the operation, a type bar 420 (IFigs. 14
and 16) is provided bearing the plus, minus and
asterisk signs. The lever 130 (Figs. 11 and 14)
which is set to the add, subtract and total posi-
tions has a pin 421 engaging in a V slot 422 in
an arm 423 secured to a shatt 424, Also secured
to the shaft 424 (Fig. 14) is an arm 425 having
three recesses 426, 427, 428 into which a pin 430
on the type bar 420 enters when the type bar is
set. The type bar has integral therewith a rack
431 engaging a gear segment 432 integral with
o gear segment 433 which has a spring 434 at-~
tached thereto. When the gear segment 433 is
released for movement, the spring 434 rotates
it clockwise, moving the type bar 420 rearwardly
until the pin 430 seats in one of the recesses 426,
421, 428 which serves to position the symbol.

In order to identify the totalizer, a type bar
435 (Fig. 16) is provided having type from 1 to 9.
Type bar 435 is urged rearwardly in the same
manner as the type bar 420 and has a pin 43§
thereon which engages one of the series of steps
437 (Fig. 11) in a plate 438 secured to the shaft
305. Shaft 305 (Fig. 10) has an arm 440 thereon
to which is secured a spring 441 which urges the
shaft 305 clockwise in Figure 10, or counterclock-
wise in Figure 2. Disposed beneath each rod 198
in each totalizer framework is a cam arm 442
secured to the shaft 305. The cams arms 442
are so arranged that the shaft 305 will be rotated
different amounts for different totalizers so that
the plate 438 is angularly displaced a different
amount for each totalizer thereby serving to dif-
ferentially stop the pin 438 and position the iden-
tifying numeral of the totalizer in the printing
line.

I claim: .

-1, In a business machine, a plural order key-
bhoard, selecting mechanism settable thereby, a
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unidirectionally rotatable cyclic actuating tiedns;:
plural order drive transmitting means associated:
with said actuating means and being differen-:
tially drivable thereby according to the setting

- of said selecting mechanism by said keyboard, a

member operatively connected to each order of
said drive transmitting means and being rotat-
able cyclically thereby a differential amount cor-
responding to the setting of said selecting mech-
anism, printing mechanism including a set of
“0” to “9” type for each of said members, motion
transmitting means intermediate each member
and its set type, whereby operation of said ac-
tuating means, said drive transmitting means,
said rotatable members, and said motion trans--
mitting means drives the type in the printing
mechanism to set them to the value set in the
keyboard, and means operable by said actuating
means for disconnecting said motion transmit-.
ting means after the type has been set to the~
value to thereby interrupt the drive from said’
members to said printing mechanism. o
2. In a business machine, a plural order key-
board, selecting mechanism settable thereby, a
unidirectionally rotatable cyclic actuating means,
a plural order register, means for transmitting
drive differentially from said actuating means to
said register for entering therein a value corre-
sponding to the setting of said selecting mech-
anism, a member for each order of said keyboard-
operatively connected to said drive transmitting
means to thereby be rotated in each cycle of said
actuating means a differential amount corre-
sponding to the setting of said selecting mech-’
anism, printing mechanism including a set of “0”"
to “9” type for each of said members, motion
transmitting means intermediate each member
and its set of type, whereby upon operation of-
said actuating means said value is entered in the
register and the type in the printing mechanism
are set to the value set in the keyboard, and
means operated by said actuating means for dis-
connecting said motion transmitting means after:
the type have been set to the value. '
3. In a business machine, a totalizer, a pliral
order keyboard, selecting mechanism settable
thereby, a transfer mechanism, a unidirectionally
rotatable cyclic actuating means, a member for
each order of said keyboard rotated in each cycle’
of said actuating means a differential amount
corresponding to the setting of said selecting
mechanism during the digitation phase of the
cycle and additional increments during the trans-
fer phase of the cycle, printing mechanism in-
cluding a set of “0” to “9” type for each of said
members, and motion transmitting means inter-
mediate each member and its set of type, where-

~ by upon operation of -said actuating means the:
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type in the printing mechanism are set to the
value set in the keyboard, and means operated
by said actuating means for disconnecting said
motion transmitting means after the digitation
phase of the cycle and before the transfer phase
of the cycle.

4. In a business machine, a plural order key-
board, selecting mechanism settable thereby, a
unidirectionally rotatable cyclic actuating means,
a plural order register, means -for transmitting
drive differentially from said actuating means’
to said register for entering therein a value cor-:
responding to the setting of said selectirig mecha-
nism, a member for each order of said key-:
board operatively connected to said drive trans-
mitting means<o thereby be rotated in each cycle-
of said actuating means a’ differential amount.
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corresponding to the setting of said selecting
mechanism, printing mechanism including a set
of “0” to “9” type for each of said members,
motion transmitting means intermediate each
member and its set of type, whereby upon op-
eration of said actuating means said value is
entered in the register and the type in the print-
ing mechanism are set to the value set in the
keyboard, means operated by said actuating
means for disconnecting said motion transmit-
ting ‘means after the type has been sei to the
value and bhefore the end of the cycle, and
means operated by said actuating means during
a remaining portion of the cycle for effecting
printing by the set types.

5. In a business machine, a plural order key-
board, selecting mechanism settable thereby, a
unidirectionally rotatable cyclic actuating means,
plural order drive transmitting means associated
with said actuating means and being differen-
tially drivable thereby accerding to the setting
of the selecting mechanism by said keyboard, a
member operatively connected to each order of
said drive transmitting means and being rotat-
able cyclically thereby a differential amount cor-
responding to the selting of said selecting mech-
anism, printing mechanism including a set of
“0” to “9” type for each of said members, lock-
ing means normally holding said sets of type in
inactive positions, means operable by said act-
uating means during an initial port of a cycle
thereof for disabling said locking means, motion
transmitting means intermediate each member
and its set of type, whereby operation of said
actuating means, said drive transmitting means,
said rotatable members, and said motion trans-
mitting means drives the type in the printing
mechanism to set them to the value set in the
keyboard, and means operable by said actuating
means for disconnecting said motion transmit-
ting means after the type has been set to the
value to thereby interrupt the drive from said
members to said printing mechanism.

6. In a business machine, a plural order key-
board, selecting mechanism settable thereby, a
unidirectionally rotatable cyclic actuating means,
plural order drive transmitting means associated
with said actuating means and being differen-
tially drivable thereby according to the setting of
the selecting mechanism by said keyboard, a
member operatively connected to each order of
said drive transmitting means and being rotable
cyclically thereby a differential amount corre-
sponding to the setting of said selecting mecha-
nisms, printing mechanism including a set of “0"
to “9” type for each of said members, motion
transmitting means intermediate each member
and its set of type, whereby operation of said
actuating means, said drive transmitting means,
said rotatable members, and said motion trans-
mitting means drives the types in the printing
mechanism to set them to the value set in the
keyboard, normally inactive means for locking
said types in the positions to which they have
been set, means operable by said actuating
means after the types have been set to the values
for disconnecting said motion transmitting means
and for activating said locking means, and means
for then effecting printing by the set and locked
types.

7. In a business machine, a plural order key-
board, selecting mechanism settable thereby a
unidirectionally rotatable ¢yclic actuating means,
plural order drive transmitting means associated
with said actuating means and being differen-
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tially drivable thereby according fo the setfing of"
the selecting mechanism by said keyboard, a

member operatively connected to each order of

said drive transmitting means and heing rotatable

cyclically thereby a differential amount corre-

sponding to the setting of said selecting mech-

anism, printing mechanism including a set of “0”

to “9” type for each of said members, locking

means normally holding said sets of type in in-

active positions, means operable by said actuating

means during an initial part of a cycle thereof

for disabling said locking means, motion trans-

mitting means intermediate each member and its

set of type, whereby operation of said actuating

means, said drive transmitting means, said rotat-

able members, and said motion fransmitting

means drives the type in the printing meeha-

nism to set them to the value set in the keyboard,

normally inactive means for locking the types in

the positions to which they have been set, means

operable by said actuating means after the types

have been set to the value for disconnecting said

motion transmitting means and for activating

said normally inactive locking means, and means
for then effecting printing by the set and locked:
types. ’

8. In a business machine, a plural order key-
board, selecting mechanism settable thereby, a
unidirectionally rotatable cyclic actuating means,
a plural order register, means for transmitting
drive differentially from said actuating means to
said register for entering therein a value corre- -
sponding to the setting of said selecting mech-
anism, a member for each order of said keyboard
operatively connected to said drive transmitting
means to thereby be rotated in each cycle of said
actuating means a differential amount corre-
sponding to the setting of said selecting mech-
anism, printing mechanism including a set of
“0” to “9” type for each of said members, motion
transmitting means intermediate each member
and its set of type, whereby upon operation of
said actuating means said value is entered in the
register and the type in the printing mechanism
are set to the value set in the keyboard, means
operated by said actuating means for disconnect-
ing said motion transmitting means after the
type have been set to the value and before the
end of the cycle, means associated with the low-
est order set of type and operable by said aet-
uating means during a remaining portion .of the
cycle for effecting printing in said lowest order
irrespective of the type value set therein, and
means associated with higher order sets of type
and being operable by said actuating means dur-
ing said remaining portion of the cycle for affect-
ing printing only in the highest order in which a
significant type figure has been set and in orders
lower than said highest order.

9. In a business machine, a plurality of plural
order totalizers, a plural order keyboard, a uni-
directionally rotatable cyclic actuating means,
means for transmitting drive differentially from
said actuating means to a selected one of said
totalizers for entering therein a value corre-
sponding to the setting of said selecting mech-
anism, means for selecting the totalizer in which
the value is to be entered, a member for each
order of said keyboard operatively .connécted to
said drive transmitting means to thereby be ro-
tated in each cycle of said actuating means a
differential amount corresponding to the setting
of said selecting mechanism, value printing mech-
anism including a set of “0” to “9” types for each
of said members, motion transmitting means in-




2,586,420

17

termediate each member and its set of types;
whereby upon operation of said actuating means
said value is entered in the selected totalizer and
the types in the value printing mechanism are
set to the value set in the keyboard, means oper-~
ated by said actuating means for disconnecting
said motion transmitting means after the type
have been set to the value, an auxiliary printing
means including a set of type related respectively
to said totalizers, means controlled by said select-
ing means for conditioning said auxiliary print-
ing means to print a character indicative of the
totalizer which has been selected, and means
operable by said actuating means for effecting
brinting by the value printing mechanism and
the auxiliary printing means.

10. In a business machine, g totalizer, s plural
order keyboard, selecting mechanism settable
thereby, a transfer mechanism, a unidirection-
ally rotatable cyclic actusnting means, a member
for each order of said keyhoard rotated in each
cycle of said actuating means a differential
amount corresponding to the setting of said se-
lecting mechanism during the digitation phase
of the cyele and additional increments during the
transfer phase of the cycle, printing mechanism
including a set of “0” to “9” type for each of said
members, motion transmitting means including a
pair of normally engaged but disengageable gears
intermediate each member and its set of type,
whereby upon operation of said actuating means
the type in the printing mechanism are set to
the value set in the keyboard, and means oper-
ated by said actuating means for disengaging
said gears after the digitation phase of the cycle
and before the transfer phase of the cycle.

11. In a husiness machine, a totalizer, a plural
order keyboard, selecting mechanism settable
thereby, a transfer mechanism, a unidirection-
ally rotatable cyclic actuating means, s member
for each order of said keyboard rotated in each
cycle of said actuating means a differential
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amount corresponding to the setting of said se-
lecting mechanism during the digitation phase of
the cycle and additional increments during the
transfer phase of the cycle, printing mechanism
including a set of “0” to “9” type for each of said
members, motion transmitting means including a
pair of normally engaged but disengageable gears
intermediate each member and its set of type,
whereby upon operation of said actuating means
the type in the printing mechainism are set to
the value set in the keyboard, a cam follower
adapted when operated to disengage one of said
gears from the other thereof, and s cam driven
by said actuating means for operating said fol-
lower after the digitation phase of the cycle and
before the transfer phase of the cycle.

GRANT C. ELLERBECK.
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