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Application filed January 9, 1904. Serial No. 188,389,

My invention relates to computing ma-
chines. Tt is especially useful and applica-
ble, in its main features, to an adding ma-
chine in which there are a plurality of dif-

-5 ferent series or sets of adding devices and
it is in connection with such a machine that
my invention is herein shown and described.
It has for its object to provide means, in
such a machine, for adding the total stand-

10 ing on one series or set of adding devices
to another set of such devices or to the total
standing on such set; also to provide means,
in such a machine, for subtracting the total
of one set from the total standing on another

15 set; also to perform such subtraction with-

out the use of any borrowing devices; also
to provide means by which such addition or
subtraction of totals or both addition and
subtraction may be performed in a prede-
termined order or sequence; also to provide
means by which such addition or subtraction

‘or both may be performed automatically;

also to provide means for taking the totals
of the different sets of adding devices either

25 alone or in connection with such addition or

subtraction, or both, and for indicating such
totals, or said sum or difference of totals;
also to perform addition on any one or more
of the separate sets of adding devices, to add
totals or subtract totals by a common operat-
ing means adapted to be connected with any
one or simultaneously with any two or more
of the said sets and in such a manner as
either to add on any set or sets or to move
any set or sets to either extreme; or to add
the total of one set to another, or subtract
one total from another or to take totals and
to perform all or any of such steps; also to
provide means for controlling such operat-
ing means in a predetermined order, se-
quence and manner ; also for controlling such
operating means automatically; also to pro-
vide new and improved connecting means
between the sets of adding devices and the
45 operating means; also to provide improved
means for locking the sets or any one of them
in any position to which they may be moved,
simple in construction and efficient in opera-
tion; also to improve generally the mecha-
nism of computing machines, to simplify it,

30

40

.60

make it more durable, and to make it more
positive in action and less dependent upon
springs, and generally to improve the con-
struction and operation of such a machine.

My invention consists in the novel devices 55
and combinations herein shown and de-
seribed.

My invention is an improvement upon the
apparatus shown and described in my Pat-
ent No. 1,603,326 issued Oct. 19, 1926, for 60
an improvement in computing machines. In
the device therein shown there is a plurality
of sets of adding devices upon either of
which addition can be performed and from
which the total can be taken as desired, and
the total from either totalizer may be trans-
ferred to the other. In my present improve-
ment not only may addition be performed
upon any one of the different sets of adding
devices and the total of such set be taken and
indicated in any proper manner and the total
standing upon one set of adding devices may
be added to the total upon another set, but
the total upon one set may be subtracted
from that standing upon another set, or both 73
the addition and subtraction of totals may
be performed. Such addition and subtrac-
tion in my present improvement I prefer-
ably perform in a predetermined order and
sequence and preferably automatically. In
this way by a simple operation at the close
of the day’s business, or at any desired time,
the machine may be made automatically to
give and indicate in any proper manner all
the totals required, to add certain totals to-
gether and to subtract other totals there-
from and to strike a balance. In my im-
proved device, moreover, the subtracting
may be done without the use of any borrow-
ing mechanism, the subtracting being done
in such a manner that the carrying devices
are employed both for addition and for sub-
traction purposes.

While my invention in many of its fea-
tures may be employed in many different
kinds of computing machines, I have shown
in the drawings accompanying this specifica-
tion and forming a part thereof, the inven-
tion in its preferred form as embodied in
an adding machine provided with a plural- 100
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ity of sets of adding devices and in which
totals may be added and subtracted and
totals may be taken and indicated in any
proper manner and in which, preferably, the
taking of such totals, the adding and sub-
tracting of totals, and the indicating there-
of are done antomatically in a predeter-
mined order and sequence. .

T will now proceed to describe said pre-
ferred form of my invention as disclosed in
the drawing herein. )

Referring to said drawings Fig. 1 is a
plan of a machine embodying my invention
in its preferred form, the cover being partly
broken away to show parts of the printing
devices and connections; Fig. 2 is a horizon-
tal section taken on the lines 2—2 of Fig. 4,
the printing devices, the cam shaft and the
connections being omitted; Fig. 3 is a hori-
zontal section on the lines 3—3 of Fig. 4,
the printing devices being omitted ; Fig. 4 is
a vertical section on the lines 4—4 of Fig. 3;
Fig. 5 is a vertical section on the lines 5—5
of Fig. 3; Fig. 6 is a vertical section on the
lines 6—6 of Fig. 3; Fig. 7 is a vertical sec-
tion on the lines 7—7 of Fig. 3; Fig. 8 is a
vertical cross-section on the lines 8—8 of
Fig. 4, and also Figs. 10, 11 and 12, the
printing devices being omitted; Fig. 9 is a
vertical cross-section on the lines 9—9 of

Fig. 4, the printing devices being omitted ;’

Fig. 10 is a vertical longitudinal section on
the lines 10—10 of Figs. 8 and 11; Fig. 11 is
a horizontal section on the lines 11—11 of
Fig. 10; Fig. 12 is a vertical longitudinal
section on the lines 12—12 of Fig. 11; Fig.
13 is a vertical longitudinal section on the
lines 13—13 of Figs. 14 and 15, showing the
printing devices; Fig. 14 is a vertical cross-
section on the lines 14—14 of Fig. 13, the
printing bars being omitted; Fig. 15 is a
horizontal or plan section on the lines 15—15
of Fig. 13, the printing bars and also the
paper and the main paper rolls being omit-
ted; Figs. 16, 17 and 18 are details of the
clutch mechanism, Figs.. 16 and 17 being
views taken from the opposite sides of Fig.

-18; Figs. 19 and 20 are detail views of the

carrying mechanism, Fig. 19 being a side
view and Fig. 20 a plan view; Figs. 21, 22
and 23 show details of the locking devices
of the adding bars; Figs. 24, 25 and 26 show
details of the stopping devices with the crank
to prevent more than a complete revolution
at a time; Fig. 24 is a rear view lookin
toward the left side of Fig. 25; Fig. 25 is
a side view, and Fig. 26 is a front view look-
ing towards the right side of Fig. 25; Figs.
27, 28, 29 and 30 show details of the main
shaft, the controlling shaft and the means
for locking the key bars and for locking the
keys, Fig. 27 being a vertical cross-section;
Fig. 28 is a side view showing also the mis-
take key and its connections and Fig. 29 is
a plan of Fig. 27; Figs. 31 and also 32 show

1,841,126

details of the devices for unlocking the keys,
Fig. 31 being a side view and Fig. 32 a rear
view taken fgrom the right of Fig. 31; Figs.
33 and 34 show details of the detent wheel
of the controller shaft, Fig. 33 being a side
and Fig. 34 an end view; Figs. 85 and 36
show details for locking the printing ham-
mers in their inoperative position, Fig. 35
being a side view and Fig. 36 a plan of the
parts shown in Fig. 35; Figs. 37, 88, 39 and
40, show details of the devices for unlocking
and keeping unlocked the key bars during
the totaﬁng operation, Fig. 3¥ being a side
view, Fig. 38 an end rear view taken from
the right of Fig. 37, and Figs. 39 and 40 side
views showing different positions assumed by
the parts during the operation of the ma-
chine. Figs. 41 to 61, both inclusive, show
details of the cams on the controller shaft.
Figs. 62-73 are diagrams illustrating the
different positions assumed by shaft 5 and

S0

85

its cams in ‘the different operations of the -

machine. Fig. 74 is a diagram illustrating
what cams are operated in the different
operations of the machine and the relative
shape and the relative location of each cam
on the cam shaft. Fig. 75 represents a
recording strip of a day’s operations upon
the machine, the middle part of the strip
being broken away.

" Before proceeding to describe in detail the
mechanism of the different parts of the ma-
chine shown in the drawings I will briefly
describe the salient features of the machine
with a brief description of their operation
and the results accomplished. 1 represents
the casing of the machine. The main part
of this casing, the part below the horizontal
partition 2, Fig. 4, is divided horizontally
into three compartments by means of ver-
tical partitions 3 and 4 (see Figs. 8 and 1),
the one to the right containing the cam or
controlling shaft 5 and its connections, the
central one between partitions 8 and 4 con-
taining the sets of adding devices and the
one to the left of partitions 4, see Fig. 1, con-
taining the printing devices and their con-
nections. The adding mechanism consists
of a plurality of sets of adding devices. As
shown these consist of four sets, although
any desired number may be used. Each set
consists of a series of adding wheels 6, see
Figs. 3 and 18, loosely mounted on a shaft 7,

supported in partitions 8 and 4. Each set
g contains an adding wheel for each denomi-

nation of value required and carrying de-
vices, to be hereinafter described, are pro-
vided for carrying from a lower to a higher
denomination in the usual manner. I pro-
vide any suitable number indicating devices
for controlling the addition upon any of the

sets of adding devices. As shown these con--

sist of banks of keys 8 arranged in the usual
way. Any suitable means may be employed
for enabling the keys to control the addition
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upon the sets of adding devices. T prefer to
employ a common operating means adapted
to be connected with any. set of adding de-
vices. Asshown this consists of a set of oper-
ating bars 9 having a preseribed reciprocat-
ing movement, unless limited by the keys or
other devices hereinafter to be deseribed.  As
shown these bars are held in their forward
position, that shown in Fig. 8 by positive
stops which are withdrawirg during the
operation of the machine, The bars are
then moved backward, preferably, by yield-
ing means such as springs, to the limit of
their backward movement, unless sooner
stopped, and are then positively moved for-
ward. The backward movement of any bar
may be limited according to the key of its
series that has been depressed, the backward
movement of such bar representing the value
of the key depressed. Any set of the adding
devices may be operatively connected with
the operating bars in either their backward
or forward movement. The value of the
kevs depressed may thus be added to what-
ever set is in operative connection with the
operating bars. This connection may be
made either in the backward or forward
movement bul as shown the adding devices
are connected herein for adding purposes
only on the forward movement of the bars.

Any suitable means may be provided for
connecting the bars 9 with any one of the
seta of adding devices. As shown the set
of adding devices 6 on the shaft 7 towards
the top of Fig. 8 is normally connected in
such a position that upon a revolution of
crank handle 15, without any other adjust-
ment, that set of adding devices will be oper-
atively connected with operating bars on
their forward or return movement thus add-
ing to that set the value of the keys de-
pressed. This set in the machine shown is
shown for moneys paid in and I shall for
the sake of brevity call this set the paid in set.
The set immediately below in Fig. 3 is used
to represent the moneys paid in on account,
which set for short I will call the account

set.  In order to connect this set with the

bars 9 T depress key marked A and then
turn crank handle 15. The effect of de-
pressing key A is to throw into operation
a certain cam which will connect the account
set with the operating bars on the forward
or return movement of those bars. thus add-
ing the value of any keys depressed upon the
account set. The next lower set in Fig. 3,
is used to represent the amount of sales
which are charged 'and which for short I
will call the charge account. To add upon

this set I depress key marked G and turn

crank handle 15 one revolution. The lowest
set of adding devices in Fig. 8 represents the
amount of money paid out which for short
I call the paid out account.

The total standing upon any set of adding

devices may be taken and indicated in any
suitable manner. As shown this is accom-
plished by connecting the operating bars
9, with any set of adding devices 6 on the
backward movement of the operating bars.
This movement of the operating bars is
limited by stops for the adding devices which
are adapted to stop such adding devices and
their operating means when moving in the
direction reverse to that of adding, as soon
as the adding devices arrive at their zero
position. These stops will be hereinafter
described in detail. They permit the contin-
ued rotation of the adding wheels in the add-
ing direction but stop those wheels when
moving in the reverse direction, on arriving
at the zero point. Accordingly when the
operating bars are connected with any set of
adding wheels on the backward movement of
the bars, the adding wheels stop when reach-
ing their zero position, thus limiting the
backward movement of the bars in accord-
ance with the value of the total represented
by the condition of the set of adding devices
before the movement began. By means of

cross shafts 10 carrying pinions meshing

with the racks 11 on the upper surface of
operating bars 9, this movement is trans-
mitted to type bars 12 in the printing com-
partment of the machine, the latter being
provided on their upper surfaces with racks
meshing with gear wheels 13 on cross shafts
10. The movement of type bars 12 bring
upon the printing line type 14 (Fig. 13)
corresponding with the backward movement
of operating bars 9, thus setting up on the
printing line the total represented on the
set of adding devices before the operation
began. This total may be indicated in any
suitable way, as for example, by setting up
numerals or type on a reading or printing
line, or by printing such total &s in the
present case. These printing devices will
be described in detail hereinafter.

By depressing any keys 8, and operating
the machine, which is done by turning the
crank handle 15 and by connecting the oper-
ating bars 9 with any set of adding devices,
the numbers represented by the keys de-

pressed may be added to any set of adding !

devices. By operating the machine with-
out the keys and connecting any set of add-
ing devices to the operating bars on their
backward movement the total of any set
of adding devices may be taken and indi-
cated. .

I also provide means for adding the total
standing upon any set of adding devices.
to the total standing upon any other set and
also provide means for subtracting any of
these totals from any other total. This I
accomplish by providing means for con-
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necting any two or more of the sets of add- -

ing devices together and moving them so
as to add the total of one upon the total
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~ from the total of another.
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of the other, or to subtract the total of one
While different
means may be employed for thus connectin

different ‘sets of adding devices together,

preferably employ a common operating
means for this purpose, adapted to be con-
nected with any set or simultaneously with
any two or more of the sets in the movement
of the common operating means one way
or the other; I also provide means for con-

* pecting any one or more of the sets with the
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operating means to move such set or sets
elther to the zero position or to the opposite
of the zero position and provide locking
ameans for holding the adding devices in any
position to which they may be moved. In
the machine shown I use the operating bars
9 as the common operating means for these
purposes and I preferably provide such con-
nections between the operating bars and the
different sets of adding devices and so con-
trol them, that the operating means and the
different sets of adding devices will be con-
nected at such times and in such manner as
to automatically add and subtract totals in
a predetermined order or sequence and to
indicate such additions and subtractions and
the totals standing upon any of the sets of
adding devices in a predetermined order and
sequence. These connecting means and the
order in which they operate will be described
in detail later on. This automatic operation
is obtained by turning button 16 on the out-
side of the casing a full revolution. Upon
the turning of crank 15 the following oper-
ations will be performed upon the machine.
* The adding devices of one set, for exam-

le, those representing the charge account or
for sales made during the day which are
charged, and which in the machine shown
is represented by the adding devices on shaft
7 next to the bottom of Fig. 8, will be con-

. nected with the operating bars 9 on the back-
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ward movement and this will take the total
standing on the charge account, the adding
wheels being left at the zero point and
locked in that position and the operating
bars being returned to their forward posi-
tion. This is accomplished by one revolu-
tion of crank handle 15, button 16 turning
one step back from its original position.
The next operation will connect the upper
set of the adding devices of Fig. 3 with the
operating bars at the commencement of their
backward movement continuing that con-
nection during both the backward and for-
ward movement of the operating bars, thus
printing the total of this set of adding de-
vices which represent, ‘for example, the
moneys paid in during the day or the paid
in account, as I will term it. This operation
returns this set of adding devices to their
original position where they are locked and
represent the total standing upon them be-
fore the operation. This operation has been

1,641,126

Eerformed by another revolution of crank
andle 15 and button 16 has moved back-
ward still another step. The result of the
operation is to print the total of the paid
in account upon the strip of paper below the
total of the charge account.

In the next operation the second set of
adding devices from the top in Fig. 3, repre-
senting, for example, moneys received on ac-
count, are connected with the operating bars
on their backward movement, and are moved
to zero where they are released from the op-
erating bars and are locked in that position.
This results in the printing of the total of
the sums paid on account. The operating
bars in this position are then connected to
the paid in set and in their forward move-
ment move over a distance in their adding
direction equal to the movement of the ac-
count set in moving from their total to the
zero position. The effect of this is to add
upon the paid in account the total standing
upon the series representing the sums paid
on account. The operating bars and the
paid in set are then released from each other
and the paid in account locked in that posi-
tion. The paid in set now represents the
sum of the totals of that set and the account
set. In this operation the total of the ac-
count set has been printed upon the paper
underneath the total of the amount paid in.
In this operation, as in all of the operations,
crank handle 15 is rotated a full revolution
and button 16 moves back one step.

In the next operation the bars 9 go to their
full backward limit they being connected
with neither set of the adding devices. On
their forward movement they are connected
with the charge set and with the account set
moving the adding wheels of both sets to
the position the reverse of ‘their zero posi-
tions. In effect this will leave them in the
position represented by the number 9. In
this operation no printing is done.

In the next or gfth operation the bars 9
are connected during their backward move-
ment with the paid in set and with one of
the sets standing at the 9 position, as shown
with the account set. This backward move-
ment of the bars 9 is limited by the total
position of the paid in set and the effect of
this movement is to take the total standing
upon the paid in set, or in other words, the
sum of the totals standing originally upon
the paid in set and the paid on account set.
This is printed underneath the other totals
already on the paper slip. The movement
also subtractively transfers to the account
set the sum of the totals of the account and
paid in sets. At the end of the backward
movement of the operating bars the paid in
set is released and locked at zero, and the
account set is released and locked in its set
position representing the complement of the
said sum of totals.
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In the next and sixth operation the fourth
or lowest set of adding devices of Fig. 3 rep-
resenting, for example, the amounts of mon-
eys paid out during the day or the paid out
account, are connected with the operating
bars 9 on their backward movement. This
prints the total of the paid out account upon
the paper slip. The paid out account set
and the operating bars are then released
from each other and the paid out account set
left at zero. The operating bars in their
backward position are then connected with
the account set and on their return move-
ment carry that set in the adding direction a
distance equal to their forward movement.
thus adding to the complementary sum of
totals previously standing on the account set
the total originally standing on the paid out
account set. In this position of the account
set the total represented by the condition of
that set represents the reverse of the true
difference between the sum of the totals of
the paid in and the account set as a minuend
and the total of the paid out set as a subtra-
hend. In the next operation this comple-
ment is reversed tc obtain the true difference.

In the next or seventh operation this re-
versal is accomplished by connecting the op-
erating bars with both the account set and
another set in which the adding wheels
stand at the nine position. As the charge
set is now in this position the operating bars
are connected with that set as well as with
the account set and. move both sets until

.stopped by the account set reaching its zero

position. ~The account set is then released
from the operating bars and locked at zero,
and the condition of the charge set repre-
sents the true difference between the sum of
the totals of the paid in and the account sets

‘as a minuend and the total of the paid out

set as a subtrahend. The operating bars are

disconnected from the charge account and

moved to their forward position leaving the
charge set in the position to which they had
been moved. ‘

The eighth and last operation is for the
purpose of taking and printing the total
now standing on the charge set or the true
difference or balance. This is accomplished

by connecting the operating bars 9 with the

charge set on the backward movement of the
bars thus printing the said difference, which
is the balance of the amounts received and
the amounts paid out during the day. The
operating bars are then disconnected from
the charge set leaving it at zero and the op-
erating bars are returned to their forward
position. The parts are now all in their
normal positions ready for the next day’s
operations. All of the totals of the different
accounts are printed upon the slip of paper
and the balance between receipts and dis-
bursements is printed at the bottom. This

_ has all been automatically accomplished and

by means of a single turn of the thumb

screw 16 and a few revolutions of the crank
handle 15.

I will now proceed to describe in detail
the different parts of the specific form of
machine shown in the drawings.

The keys, operating bars and their
connections.

These parts are shown more particularly
in Figs. 2 to 8 inclusive and 28, 29 and 31.

One operating bar 9 is provided for each
series of keys 8. I also provide two extra
operating bars, shown in Fig. 3, for use in
connection with the adding wheels of high-
er denominations, represented by the series
of banks of keys. Of course as many of
these adding wheels and operating bars may
be used as desired. Fach operating bar 9
is adapted, when free to move and not limit-
ed im its movement as hereinafter described,
to have a reciprocating backward and for-
ward movement of a prescribed or predeter-
mined distance. Each bar 9 is provided
with slots 17, encircling shafts 18, which
run across the middle compartment of the

machine, to permit such reciprocating
movement. When released each operating
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bar is preferably pulled backward or to the .

rear of the machine by yielding means, as
shown by springs 19, secured at one end to
bar 20. Preferably two of the springs are
provided for each operating bar, one on each
side as shown in Figs. 2 and 3.

The operating bars are normally held in
their forward position by two sets of lock-
ing devices, one under the control of the
operator through the movement of the crank
handle and the other under the control of
the keys 8. The operating bars are also
moved forward or to their original position

referably by positive means. The means

or locking the bars against rearward move-
ment are controlled by the operator through
crank handle 15. and the means for positive-
ly moving the ‘bars to their forward posi-
tion are operated by a series of cams 21, on
the main shaft 22. This shaft runs through
the machine and is operated by means of
crank handle 15 by means presently to be
described. The locking means operated by
cams 21 consist of a series of swinging arms
23, each composed of two portions connect-
ed on their upper end by a roller 24, and
loosely mounted at their other end by a fixed
shaft 25. 26 are antifriction rollers secured
in arms 23 bearing against the cam surfaces
921. Roller 24 normally bears against the
rear end of operating bar 9 and holds bars

9 normally in their forward position. As .

crank handle 15 makes a revolution, shaft
92 and cams 21 revolve with it permitting,
during the first half of the revolution of
the crank handle, the springs 19 to pull the
operating bars 9 to their backward posi-
tion, unless locked by the locking devices
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referred to above as controlled by the keys.
During the latter half of the revolution of
the crank handle. cams 21, arms 23 and
roller 24 positively move operating bars 9
forward into their original position. The
above operations are especially shown in

‘Figs. 2, 8,4 and 8,

enever a key 8 is depressed it throws
the lower part of its stem into the path of
the operating bar 9 belonging to its series.
The lower part of the stem of the key when
thus pushed downward is adapted to be
struck by a projection 27 projecting from
the side of operating bar 9 after the oper-
ating bar is moved the proper distance.
These projections 27 are arranged so that
the backward travel of any bar 9 will cor-
respond to the value of the key operated.
For convenience in arrangement the stems
of contiguous keys of one series are made
of different lengths thus all alternating keys
being of the same length and the projec-
tions 27 are arranged in couples oné on each
side of its bar 9, the next couple on the re-
verse side and so on, and the projections
27 are arranged so that adjacent projections
are at different heights on the side of bar
9, as clearly shown in Figs. 8, 4, 5, 6 and
7. 28 are springs for normally holding
each key in its uppermost position. These
springs are wound around rods 29 which
run across the middle compartment of the
machine and on one end each spring 28 is
fastened to the stem of a key and on its
other end bears against the under side of
partition 2. -

The keys when depressed preferably re-
move means which normally prevent oper-
ating bars 9 from moving backward, and
such keys are preferably locked down and
are released toward the close of the opera-
tion of the machine. The means shown for
accomplishing these purposes are especially
illustrated in Figs. 2, 4, 28, 29 and 31. The
keys are locked down by means of a lock-
ing bar 30, supported in the frame work
and adapted to slide horizontally backward
and forward. The stem of each key pro-
jects through a notch 31 in the locking bar
30 and has a beveled rearward projecting
portion 82, which normally lies just above
locking bar 30. As the key is depressed this
beveled surface forces bar 30 toward the
rear against the tension of a spring 33, see
Fig. 2, secured to the bar and the frame-
work. As soon as the beveled edge 32 has
passed below locking bar 80 spring 33 pulls
locking bar 30 forward and locks the key
in its gown position. Towards the close of
the operation of the crank handle the keys
that are thus locked down are released by
the following means. A cam 34, see Fig.
31, fast on main shaft 22 toward the close
of the revolution of shaft 22 engages a roller
85 fast on an arm 36 moving the arm longi-
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tudinally against the tension of Sft
a slot 38 in the arm encircling shaf
mitting ' this forward movement. 39 is a
shaft loosely mounted in partitions 3 and 4
and carrying fast upon it at one end a crank
arm 40. From the side of arm 40 a pin 41
projects into a slot 42 in the arm 86. The
forward movement of arm 36 slightly rocks
shaft 89 clockwise (Figs. 4, 28 and 29) mov-
ing the pin 43 fast on shaft 39 upwardly.
This raises a lock 44 consisting of two arms
with hubs’ loosely surrounding shaft 39, as
the pin 43 engages with a cross pin 45 con-
necting the two parts of lock 44. From the
side of lock 44 another pin 46 projects into
an opening cut into the side of locking bar
80. As lock 44 is raised through shaft 39,
as above described, pin‘ 46 moves locking

ing 37,

22 per- -
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bar 30 to the rear releasing all of the keys
that have been depressed. The keys that

have been depressed immediately rise to.

their normal positions. ,

Locks 44 are normally in the position
shown in Fig. 4 with the toe of the lock
in line with the rear of an upwardly pro-
jecting part of operating bar 9. It is held
in this position partly by its own weight

‘and through a spring 38 secured at one end
to bar 30 and on the other end by a pin

48 projecting downward from partitions 2.
‘When the crank handle is turned all of the
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operating bars 9 are pulled backward and .

unless locks 44 have been removed .from
their locking position these locks will pre-
vent operating bars 9 from moving but a
very small distance towards the rear. These
locks are removed from locking position
through the action of the keys, any key of
any series removing its corresponding lock

'44. This is done by the slight movement

to the rear of locking bar 30, engaging with
pin 46 and raising lock 44 high enough so
as to clear the top of the corresponding
operatini bar 9. When bar 80 returns to
lock the key down it is prevented from mov-
ing forward far enough to permit lock 44
to drop into its locking position by reason
of the fact that the stem of the key above
the beveled surfaces 82 is made thicker or
projects further to the rear than the part
of the stem below. This extra width ofp the
stem is made sufficient to hold lock 44 above
the engaging point. As a result all the
locks 44 that correspond with the series of

keys in which the key is depressed are re-.

moved from their locking position and when
the crank handle is turned those operating
bars are permitted to make their full rear-
ward movement.
there is a locking bar 80 and a lock 44 with
connecting parts for each series of keys.
It will thus be seen that each operating bar
is prevented from operating by two locks,
one lock 44 controlled by the IZeys so that
only those operating bars can be operated
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i+ loosely mounted on a shaft 7.
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which correspond with the series in which
the key is depressed, and also by arm 23
and roller 24 controlled by the crank handle.
Thus the keys regulate each operating bar
used to operate and when the crank handle
is turned later on those bars and those only
are operated.

In order to avoid friction between the toe
of lock 44 and the engaging part of bar-9
and to permit lock 44 to be raised out of
locking position on the depression of the
key without difficulty, the part 49 of cam 21
is slightly raised above the other portions of
the cam, as shown in Fig. 4, thus holding
operating bar 9 with its engaging surfaces
shghtly away from the toe of lock 44.

The adding devices and the clutch mecha-
nism to connect them with the operating
bars.

These are especially illustrated in Figs. 3,
4,7.8,9,16, 17 and 18.

I have shown four sets of adding devices
each set consisting of adding wheels 6
It will be
understood, of course, that any number of
sets of such devices may be employed. The
adding wheels are normally out of engage-
ment with the operating bars and I provide

¢ cluteh mechanism by means of which any

set or sets may be thrown into operative con-
nection with said bars, either on their back-
ward or forward movement. In the machine
shown the nummbers represented by any keys
depressed are added to whatever set of add-
ing devices may be thrown into operative
connection with the operating bars. For the
purpose of this addition I have shown the
adding wheels as connected with the operat-
ing bars on their forward or return move-
ment although it is manifest that by suit-
able changes the -addition could be per-
formed on the backward movement of the
operating bars. I will now proceed to de-
seribe the adding wheels and their connec-
tions by means of which this is accomplished.
Each shaft 7 is movable longitudinally of
its axis in partitions 8 and 4. Each adding
wheel 6 is loosely mounted on the shaft.” By
means of a collar 50 fast on shaft 7 lying
between adding wheel 6 and a stop wheel
51, also loose on shaft 7 and secured to the
adding wheel 6 and rotating with it by
means of studs 52 so that 6 and 51 form to-
gether a single rotating body, the adding
wheel 6 and stop wheel 51 move longitudi-
nally with the shaft 7. 53 are drums, one
for each adding wheel. Each drum 53 is
loose on shaft 7 so that it is free to rotate
on its axis and so that shaft 7 is free to
slip longitudinally through drum 53. Pref-
erably 53 is provided with a gear wheel 54
meshing with a rack on the under side of
operating bar 9 and is provided with a collar
55 between which and the body of the drum

i 4

53 the rack of bar 9 moves backward and
forward. On account of this connection
with operating bar 9 drum 53 is not mov-
able longitudinally. Each dvuin 53 is pro-
vided near its periphery with a series of
openings 56 into one of which a pin 57 pro-
jecting from the side of adding wheel ¢ is
adapted to enter whenever shaft 7 is moved
longitudinally to the right. as shown in Fig.
3, or to the left as viewed in Fig. 18. When
shaft 7 is thus moved longitudinally to
bring pin 57 into one of the openings 56
adding wheel 6 is locked to drum 53 and
in that position of the parts any movement
of operating bar 9 backward or forward will
also move the adding wheel.

Each shaft 7 is normally held towards the
left as shown in Fig. 8 by means of a coil
spring 58 encircling shaft 7 and lying be-
tween partition 3 and a collar 59 fast on the
shaft.
the form shown, in the drawings, by means
of cams 60 on controller shaft 5, the details
of which will be explained later on. When
it is desired to connect any set of adding
devices with the operating bars, the cam 60
is caused, in the operation of the machine, to
make engagement at the proper time. (which
for adding purposes would be after the rear-
ward movement of the operating bars and
before their forward movement), with a.
roller 61 arranged on a bell-crank 62 pivoted
at 63 in a bracket 64 secured to the frame-
work. At the lower end of bell-crank 62
a pin 65 projecting from the side of an en-
larged end of shaft 7 through a slot 66 com-
municates the movement to shaft 7 pulling
it to the right, as shown in Fig. 8. This
operatively connects the adding wheels of
the set in question to operating bars 9, and
the latter on their forward movement, for
example, will add upon that set of adding
wheels the value of the keys that have been
depressed, it being understood, of course,
that the forward movement of the opervating
bars is exactly equal to their backward move-
ment and that the backward movement de-
pends for its extent upon the value of the
keys that have been depressed. When cam
60 passes by roller 61 spring 58 returns shaft
7 to its normal position disconnecting add-
ing wheels 6 from the operating bars.

The adding wheels, when not in connec-
tion with the operating bars, are positively
locked in position so that said adding wheels
are always locked in any position to which
they may be moved by the operating bars.
The locking means are so arranged that, if
the adding devices of any set are operatively
connected with the bars 9, they will unlock
the adding wheels of that set to permit their
rotation on shaft 7. These locking means
are also so arranged that they will not un-
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and will lock them again before the operat-
ing bars are disconnected from the adding
wheels. The locking means also hold the
pins 57 in proper alignment to engage with
one of the openings 56 in the drum and oper-
ating bars 9 always hold drums 53 so that
one of the openings 56 will always be in
proper alignment with its corresponding pin
57. Any suitable locking means may be
employed, that shown consisting of the fol-
lowing devices. 67 (Figs. 7 and 8) is a
locking bar, for locking the adding wheels
of a set. A locking bar 67 and its connec-
tions is provided, of course, for each set of
adding wheels. As shown locking bar 67
is carried by two arms 68, see rig. 8, fast
on rock shaft 69. At one end of this rock

shaft is a crank arm 70 (Figs. 3, 4, 8 and-
9) fast on the shaft and pivoted to a link

71, which link on its upper end is pivoted
to one arm 72 of a bell-crank lever pivoted
in the framework, said bell-crank lever hav-
ing two lower arms 73, (Fig. 4) one on each
side of shaft 7 and each having a slot T4
encircling a pin 75 projecting from both
sides of shaft 7. This double arrangement
of arms 78 is in order to stop the parts and
to make the movement easy. Normally,
locking bar 67 is held in locking position
as shown in Fig. 8. Whenever shaft 7 is
moved to the right, as viewed in Fig. 8, the

locking bar is removed from locking posi--

tion but the parts are so portioned that
pins 57 engage with openings 56 before bar

5 67 clears the teeth of adding wheels 6.

When shaft 7 returns to its normal position
locking bar 67 engages with the teeth of
the adding wheel 6 before the pins 57 leave

openings 56. The adding wheels are thus-

always positively moved or positively locked
in position.

Carrying mechanism,

Any suitable mechanism may be employed.
That shown in the drawings is illustrated
especially in Figs. 8, 4, 5, 8, 9, 18, 19 and 20.

76 is a sliding frame, one being provided
for each denominational order except the
highest and common to all four sets of add-
ing wheels. Fach frame 76 is adapted to
have a slight backward and forward recip-
rocating movement on studs 77, which run
across the middle compartment and are sup-
ported by partitions 3 and 4, the studs 77
passing through slots 78 in frames 76. A
spring 79 tends to hold each frame in its
forward position,
posed of two side pieces secured together
by a number of cross studs 80. One of these
cross studs 80 is arranged so as to lie in the
path of a tooth 81 of stop wheel 51. Stop
wheel 51 is provided with a single tooth 81
as shown in Fig. 5. When the correspond-

ing adding wheel 6 is moved in the adding’

direction shown by the arrow in Fig. 5, its

Each frame 76 is com-.
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full complement of ten points, tooth 81
strikes against said stud 80 and forces frame
76 to the rear a slight distance.: To prevent
the immediate return of the frame to its
forward position I provide a lock 82 for
each frame. The lock 82 has a sleeve 83
loosely surrounding shaft 84, the sleeve be-
ing provided with a short slot 85 into which
projects a pin 86 fast to shaft 84. When
a frame 76 is moved to the rear its lock 82
drops behind one of the studs 80 and holds
frame 76 in its rearward position after tooth
81 has fassed by the stud 80 with which it
engaged. 87 is a swinging piece loosely piv-
oted at 88 to operating bar 9 of the next
higher denomination. As-shown piece 87 is
composed of two side pieces secured to-
gether by studs 89, one of each of the sides

eing on each side of operating bar 9. The
lower end of piece 87 (Figs. 3 and 5) rests
against one of the studs 80 of frame 76 of
the next lower denomination. When a
irame 76 has been moved to the rear in the
manner above described, piece 87 is swung
slightly to the rear causing roller 24 to bear
upon the rear side of piece 87. This rear-
ward movement of piece 87 is just equal to
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the space traversed by operating bar 9 for

moving an adding wheel one point. When-

ever a piece 87 is thus moved to the rear its

operating bar 9 on the forward movement
is of course, moved one point farther for-
ward than otherwise it would be moved, and
this turns the adding wheel with which it
1s connected, one point more than is indi-
cated by the corresponding key depressed.
In other words, one unit is carried to said
adding wheel. This occurs whenever the
adding wheel of the next lower denomina-
tion is turned ten unifs. A carrying device
is arranged, of course, for every denomina-
tion except the highest. It will be noted
that the studs 80 with which the teeth 81
engage, move out of the way of the teeth
when adding wheels 51 are moved in the
adding direction. When, however, adding
wheels are moved in the reverse direction,
or the direction reverse to that of adding,
the said studs 80 act as stops for the adding
wheels when teeth 81 reach the position
shown in Fig. 5, or the position in which
the corresponding wheel stands at zero.
The object of these stops 80 will be pres-
ently described. When the frames are in
their normal position (Fig. 5) the upper
studs 80 lie just below the teeth 81 of the
adding wheels. If the wheels are rotated
in the direction of the arrow, which is the
additive direction, until the teeth 81 reach
the under side of the studs 80, any continued
rotation of the wheels in the same direction
will cause the teeth to cam the studs 80, and
consequently the frame 76 to the right (Fig.
5), this movement being permitted by the
slots 78 in the frames 76. If, however, the
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wheels are rotated reversely, as in total
printing and clearing operations, they will
move until the teeth strike on top of the
studs 80 exerting merely a downward pres-
stre, no camming of the studs 80 and frames
76 to the left of their normal positions being
possible heeause the right-hand ends of the
slots 78 (Iig. 5) rest azainst the supporting
studs 77. While a frame 76 is not needed
for the adding wheel of the highest denomi-
nation a stop 80 for the purpose above de-
seribed is required and is shown in Fig. 3.
"The above carrying operations takes place
away at the end of the adding operation and
in no way interferes with that operation.
After the carrying operation has been com-
pleted, those frames 76 that have been moved
are returned to their normal position by
means of a cam 90 on main shaft 22 (see
rig. 19) slightly rocking shaft 84 counter-
clockwise as vicwed in Fig. 5, causing pin
86 to move sleeve 83 and release lock 82 from
engagement with stud 80 whereupon spring
79 returns frame 76 to its original position.
Cam 90 rocks shaft 84 through a link 91
having a roller 92 with which cam 90 en-
gages and a spring 93 secured to the frame-
work at one end and link 91 at the other
acts to hold roller 92 against cam 90 and
also acts to return the link 91, arm 94 and
shaft 84 to normal. ILink 91 is pivoted at
its other end to an arm 94 fast to shaft 84.

Printing devices and connections.

Any suitable method and means may be
employed for indicating the amounts added
on the different sets of adding devices or the

“totals, or sums of totals, or balance of totals

taken at any time. I prefer, however, to
indicate such means by printing them upon
a paper strip. The devices shown for this
purpose are cspecially illustrated in Igs.
1, 13, 14, and 15 and will be now described.
Connected upon the main shaft 22 are two
cams 94 which in the rotation of the shaft
lift framec 95. The latter consists of two
arms, one raised by cach cam, pivoted on

stud 96 which runs across the printing com--

partment. 97 and 98 are two tie rods con-
necting the two arms of frame 95. Spring
99 connected to tie rods 98 and the floor of
the compartment holds frame 95 down
against the cans. 100 are hammers loosely
pivoted on stud 96 and having on their for-
ward ends raised portions 101 adapted to
strile whatever type 14 happen to be on the
printing line at the time of the blow. Tie
rod 97 lies normally against the hammers
100 as shown in Fig. 13. When this tie rod
is moved backward through the action of
cams 94 on frames 95, the hammers, since
they rest against this rod, fall also by virture
of their own weight, and when cams 94 pass
off the arms 95 of the frame, the latter falls
snddenly and the spring 99 through tie rod

O

97 throws the forward end of hammers 100
upward suddenly to give the printing blow.
Raised portion 101 under the momentum of
the movement rising and delivering a blow
on type 14 forces the type upward against
the pn‘lper strip 102, and the paper strip is by
the blow forced against the support. or

platen portion 103, secured to the frame

work thus causing the printing to be done
upon the paper strip. -

The above described movement is given
only to those hammers 100 which at the time
of the operation are unlocked. I prefer to
always leave the cents and dimes hammer
unlocked and also the letter hammer. All
other hammers are normally locked and are
so arranged as to be unlocked whenever the
corresponding type bars are operated. As
the zero type stands normally on the print-
ing line the above arrangement always
throws zero for the dimes and cents, unless
the type bars of those denominations are
moved to some other figure in which case
the latter figure is printed, but nothing is
printed down in other denominations or
numbers except when the type bar corre-
sponding to that denomination is operated.
For cach of said hammers a lock 104 is
provided. This lock consists of a lever
loosely pivoted on rod 105 which runs across
the printing compartment, and has at its
lower end a slot 106 which engages with a
pin 107 projecting sideways from the end
of the corresponding hammer 100. The up-
per end of lock 104 rests against a projec- .
tion on the rear end of the corresponding
type bar 12 and a spring 108 normally holds
slot 106 in engagement with pin 107. In
this position of the parts the corresponding
hammer 100 will not fall when frame 95 1s
rocked and accordingly no printing blow
will be given by said hammer. The lock is
removed from operative position whenever
a type bar is moved to the rear, its move-
ment rocking lock 104 so that slot 106 no
longer engages with pin 107 leaving the
hammer free to deliver its blow. When the
type bar returns to its forward position
lock 104 returns to its locking position.

Preferably I arrange locks 104 so that the
unlocking of any one unlocks all those of
lower denominations. This is accomplished
by the overlapping strips 109 in the usual
manner., ’

I preferably provide another locking de-
vice to be used in the totaling operation as
will be presently described.

Paper feed mechanism.

Any suitable recording strip may be used
and any suitable device may be employed for
feeding it.
in Figs. 13, 14 and 15. The recording strip
102 which T prefer to use is the well known
composition strip having on one side paper
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and on the other side a carbon surface.
This paper is caused to pass the platen or
printing” point twice, each time with the
carbon surface facing in the same direction,
preferably  downward, or with the upper
surface of the lower layer at the Frintin
point against the upper carbon surface an
the printing will be effected upon the lower
paper surface.  This enables me to dispense
with an additional carbon strip. This fea-
ture is not claimed in this application but
forms the basis of Patent No. 833,029, dated
Oct. 9, 1906.

As shown the recording strip 102 passes
from the supply roll mounted on support
110 aroundidle roller 111 underneath platen
103 with the carbon side downward and then
around idle rolls 112, 113, 114 and 115 and
again under platen 103 with the paper sur-
face upward and the carbon surface down-
ward. Thence the recording strip passes
around friction roller 116 and is wound up
on roller 117, -

The feeding devices are as follows: Cam
118 on shaft 22 through roller 119 fast on
rod 120, gives that rod a rec:procating move-
ment with each revolution of shaft 22. On
its upper end rod .20 is pivoted at 121 to
arm 122 mounted loosely on stud 123. Arm
122 carries a pawl 124 which engages the
teeth of gear wheel 125 loose on stud 123,
the latter engaging gear wheel 126 mounted
on the same shaft as friction roll 116, both
being fast on the shaft. 127 is another fric-
tion roll loosely mounted on the lower
end of arm 128 loosely mounted on stud
123. ~ A suitable spring (not shown) holds
friction roll 127 against friction roll 116.
130 1s a pulley loose on stud 123 secured to
and rotating with gear .125. Motion is
transmitted from this pulley to roller 117
by means of a belt 181 which passes over
pulley 130 and a corresponding pulley on
roller 117,

By means of the above arrangement a
loose slip of paper can be at any time shoved
in between the type and the lower carbon
surface of the lower layer of the recording
strip under platen 103 and the printing be
taken off on said slip as well as upon the
recording strip. :

Means for controlling the connections be-
tween the different sets of adding devices
and the operating bars.

When it is desired to add upon any of the
sets of adding devices, it is necessary to
connect such set with the operating bars
at the proper time and in the proper man-
ner. Likewise when it is desired to take the
total of any of the sets of adding devices,
it is necessary that such set shall be con.
nected with the operating bars at the proper
time and in the proper manner. Where it
is desired to add the tota] of one set to
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the total of another set, or to subtract the
total of one set from the total of another
set, it is also necessary to make connection
between the operating bars and the sets,
either singly or two or more at the same
time, and to make such connections in the
proper order or sequence and manner. Any

suitable means may be employed for con- -

trolling such connections. In the drawings
I have shown the devices preferred by me
for this purpose which I will now proceed
to describe,

When a sum is to be added upon any set
of adding devices the keys 8 representing the
said sum are.first depressed. If the said
stum is to be added upon the paid in account
all that is required on the part of the op-
erator is to give the crank handle 15 a com-
plete revolution. This rotates controller
shaft 5 (Figs. 2 and 8 to 12) through a
worm wheel 132 on shaft 22 meshing with
a worm 133 on shaft 5. During the revolu-
tion of this shaft one of the cams 60 on the
shaft, which is normally in alignment with
shaft 7, upon which the paid in set of add-
ing wheels is mounted, throws that shaft to
the right, as viewed in Fig. 8, and as already
described, operatively connects the adding
wheels 6 of that set with the operating bars
9. The cam is so arranged-upon shaft 5 that
it will not thus operatively connect the add-
ing wheels with the operating bars until the
latter have completed their backward move-
ment. This connection is made before these
bars begin their forward movement. The
bars will, of course, in moving forward move
only the same distance they were permitted
to move in their backward movement by
the stops thrown into their path by the
depressed keys. Accordingly the ‘adding
wheels of the paid in set will move in the
adding direction the distance equal to that
represented by the value of the keys de-
pressed and the amount of that value will
be added upon such set of adding devices.
As a different cam is used for adding wpon
each of the different sets of adding devices
and for each of the different operations here-
inafter described in the taking of totals or
the adding or subtracting of totals, T will
distinguish the different cams 60 from each
other by giving them also a different letter.
The cam, which has been described, is used
to add upon the paid in account I have des-
ignated p, see Figs. 3, 8, and 10. Cam P
stands in alignment with the roller 61 of
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bell-crank 62 connected with the end of

shaft 7 of the paid in adding wheels. This
cam is also shown in Figs. 41 and 49. Fig.
41 represents that part of shaft 5 which car.
ries cams effecting the paid in set of adding
devices. Fig. 62 represents diagrammatical-
ly the relative position of the cams on shaft
5 as they stand in the normal position on
that shaft. The parts marked P, A, C, and
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0, in Figs. 62 to 73 represent, respectively,
the rollers 61 connected with the shafts rep-
resenting the paid in, the account, the charge
and the paid out adding devices, and show
the relative positions of the different cams
on shaft 5 to the said several rollers 61 of
these different shafts and the different op-
erations to be described. Of these opera-
tions Kig. 62 represents the normal position
of the varions parts which normal position
is the one in which the amounts represent-
ed by keys depressed is added to the paid
in account set of adding wheels.

FFig. 42 represents the form of the cam p
and its locations on shaft 5. The arrow
(Figs. 8 and 9) represents the direction of
rotation of shaft b as crank handle 1s Te-

volved. This cam is shaped and located on

said chaft so as to operatively connect the
adding wheels with the operating bars after
the latter have completed . their backward
movement and before they begin their for-
ward movement.

If it is desired to add the value of any
keys that are depressed, upon the account
set of adding wheels, the operator before
turning crank 15 depresses the key marked
A in Fig. 1, if upon the charge account: of
adding wheels he depresses_key marked C,
ov if upon the paid out adding wheels le
depresses key marked O in Fig. 1. The ef-
fect of deprossing any one of these keys is to
move shaft b to the right (Fig. 10) one, two
or three steps depending upon which of the
keys A, C or O is depressed for the purpose
of bringing a cam into alignment with the
roller 61 of the shaft upon whose adding
wheels it is desired to add. The effect of
depressing key A is to cause shaft 5 at the
proper time to move one step to the right
from the position shown in Fig. 10, thus
bringing the cam a into alignment with the
roller 61 connecting with the account shaft.
The effect of depressing key C is to cause
shaft 5 to move two points to the right, as
viewed in Figs. 10 and 62, bringing cam ¢
into operative position with reference to the
charge set of adding wheels, and the effect
of depressing key O is to cause shaft 5 to
move three steps to the right to bring cam o
into operative connection with the paid out
set. -

The devices employed by me for this
shifting of shaft 5 will now be described.
The shaft of each key A, C, and O is pro-
vided at its lower end with a slot 134, see
Figs. 4 and 7, taking over a pin 135 pro-
jecting from the side of a lever 136 fast
upon shaft 137. Also fast on shaft 137, see
Figs. 10 and 12, is arm 138, to the upper
end of which is pivoted a link 139. This
link has at its lower end a horizontal plate

140 extending sidewise from arm 139 and

normally covering three teeth in a rod 141,
as shown in Figs. 10 and 12, 142 is a pawl

i1

adapted to reciprocate when crank handle
15 1s revolved in a manner presently to be
described, and so arranged with reference
to the three teeth of rod 141 and plate 140
as to slide on plate 140 when it is in its
normal position, as shown in Figs. 10 and
12, without catching with the said teeth
and therefore without affecting rod 141.

But when plate 140 Is withdrawn co as to,

expose any of the said teeth, pawl 142 en-
gages with said teeth during its movement
and imparts motion to rod 141 for a pur-
pose presently to be described. The move-
ment thus imparted to rod 141 is dependent
for its extent upon the number of teeth ex-
posed by plate 140. When key A is de-
pressed plate 140 is moved to the right as
shown in Fig. 10, and to the left, as shown
in Fig. 12, to expose one tooth only. Key
C exposes two teeth and key O three teeth.
This difference in movement being the result
of the relative arrangement of the upper
part of slots 134 in reference to pins 135, as
shown in Fig. 4. The result is that when
key A is depressed and the tooth to the
left, see Fig. 10, is exposed, pawl 142 moves
rod 141 one point to the left, whereas when
C is depressed it is moved two points and
when O is depressed three points. The ef-
fect of this movement of rod 141 is to move
shaft 5 to the right, as viewed in Fig. 10,
one two or three steps. This is accomplished
through a gear 143 on shaft 144 and mesh-

‘ing. with a rack on the upper edge of rod

141 as viewed in Fig. 10, and gear 145 (Fig.
9) on the shaft 144 meshing with ‘a rack
146 on the under edge and right-hand end,
as viewed in Fig. 10, of a reciprocating
frame 147. 148 is a ring encircling shaft 5
and secured to frame 147. It is placed be-
tween two collars 149 fast on shaft 5. Shaft
5 is mounted in bearings 150 in the frame-
work and is free to move lengthwise of its
axis. This motion is imparted to it by
frame 147 through the devices above de-
scribed. When key A is depressed and
crank 15 is rotated from 147 with its shaft
5 is moved one step to the right, as shown
in Fig. 10, moving cam p out of alignment
with its roller 61 and moving cam @ into
alignment with its roller. When key C is
depressed two teeth are uncovered and pawl
142 moves rod 141 two steps to the left,
as shown in Fig. 10, moving frame 147 two
steps to the right and bringing cam ¢ under
roller 61 connecting with the charge set
of adding devices. Similarly key O when
depressed causes cam o to be brought in
alignment with the roller 61 of the paid out
set.

In Fig. 74 I have represented at the left
of the figure the above operations of adding.
The horizontal lines representing the differ-
ent sets of adding devices and the vertical
lines the operative connection of the cams.
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Thus the first vertical line to the left repre-
sents the operative connection of the cam p
with the shaft of the paid in adding de-
vices; the second vertical with the account
adding devices; the third with the charge
and the fourth with the paid out. These

‘eams are all of the same shape as they all

connect their respective adding devices to
cnable adding to be done upon the return
movement of the operating bars.

Pawl 142 is mounted on arm 151 loosely
mounted on stud 152 secured to the frame
work. Pivoted to arm 151 is rod 153 pro-
vided with an elongated slot encircling main
shaft 22 and provided with a roller 154
bearing upon the cam 155 fast on shaft 22.
When crank handle 15 is turned shaft 22
rotates in_the direction of the arrow as
shown in Fig. 10, and cam 155 rocks pawl
142 a certain prescribed distance to the left.
156 is a slot in link 139 encircling stud 157
secured to the frame work to insure that
plate 140 shall have a true horizontal recip-
rocating movement. Rod 153 is returned
to its original position, as soon as cam 155
permits it by means of ‘a spring 158 secured
to it and to a pin 159 in the frame work.

Rod 141 is carried back to its original po-
sition after it has been moved to the left
by pawl 142 by means of a pin 160 on the
side of arm 161 loosely mounted on stud
162 striking a downward projection 163
from rod 141. Arm 161 is moved by means
of a link 164 pivoted to it and having at its
other end slot 165 encircling shaft 22, The
roller 166 is carried by link 164 and is held
against a cam 167 on shaft 22 by means
of a spring 168 secured to pin 159 and pin
169 on link 164. Toward the close of the
rotation of shaft 22 cam 167 causes pin
160 to strike projection 168 and move rod
141 back to its original position. In return-
ing to that position it moves frame 147
back to its original position.

Upon shaft 144 is mounted a star-wheel
170 provided with a set of teeth and also
one large tooth 171 to act as a stop. 172
(Figs. 10 and 83) is a depending rod pivoted
on 173 and having a roller 174 adapted to
engage between the teeth of star-wheel 170
and to act as a stop to prevent too rapid
rotation of that wheel. A spring 175 holds
roller 174 in engagement with wheel 170.
Upon shaft 144 is mounted a knob 16 (Figs.
1 and 11), by means of which shaft 144 can
be turned in either direction and shaft 5 be
moved to any desired position manually.
The normal position of the star-wheel in con-
nection with roller 174 is shown in Fig. 10.
On depressing key A, and turning crank
handle 15 star-wheel 170 is moved in the
direction of the arrow shown in Fig. 10, one
point; on depressing key C it is moved in
the same direction two points, and on de-
pressing key O it is moved three points,
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bringing stop 171 against the upper side
of roller 174. When rod 141 is returned to
its original position it also returns star-

wheel 170 to its original position, that shown

in Fig. 10.

The means for taking totals, for adding to-
tals of one set of adding wheels to that of
another set, and for subtracting the total
of one set from that of another.

I provide means for taking the total
standing at any time upon any of the sets of
adding wheels and of indicating such totals
in a suitable manner. The total of any set
of adding wheels is taken and indicated by
operatively connecting the common operat-
ing means, through the operating bars 9,
with such set of adding wheels during the
backward movement of the operating bars.

As already described the backward move-

ment of the bars that are released will be
limited by.the condition of the various add-
ing wheels of the set, this movement ceasing
when teeth 81 (Fig. 5) of stop wheels 51
strike against studs 80, this arrangement of
parts acting as a stop for such movement.
The total thus taken will, through shafts 10
and connections, be indicated by the type on
the printing line and by the nrintine on the
paper strip as already described.

The total of any set of adding wheels is
added to the total standing upon any other
set of adding wheels by moving the adding
wheels of the first set in the direction reverse
to adding until they have been brought to the
zero position, and then transmitting that
movement, but in the adding direction, to the
other set of adding wheels. The effect of
this is to add the total of the first set upon
the second set. Any suitable means may be
employed for transmitting this movement of
one set to another. In the device shown
herein the means is employed for the pur-
pose of connecting the operating bars 9 with

‘the first set of adding devices on the back-

ward movement of the operating bars. This
backward movement of the operating bars is
limited by the stops already described, when
the adding wheels reach their zero position.
The operating bars are then connected with
the other set of adding devices on the for-
ward or return movement of the operating
bars and the same movement is transmitted
in the adding direction to the second set thus
adding upon them the total originally stand-
ing upon the first set.

In subtracting one total from another the
set from which the subtraction is to be made,
or the minuend set, and the set whose total
is to be subtracted, or the subtrahend set,
are so connected through the intervention of
one or more sets and so moved that the total
of the subtrahend set is subtracted from the
total of the minuend set and the difference
is correctly represented by the condition of
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the other set or one of the other sets. The
devices which I prefer to use for this pur-
pose are so arranged and connected that no
borrowing devices are required, the carry-
ing devices of the adding wheels performing

“the function at the proper times of borrow-

ing devices. This simplifies the construction
and reduces the number of parts required in
the machine. In the machine shown and
described herein this subtraction of totals is
accomplished by transferring to another set
the total of the minuend set to obtain the
complement thereof, then adding to such
complementary total upon such set the total
of the subtrahend set, giving the complement
of the true difference between the totals of the
minuend and subtrahend sets, and then trans-
ferring to another set the complement of the
sum of such totals, this being the true differ-
ence between the said sets.

While the taking of any total or totals,
the adding of totals or the subtracting of
totals may be performed manually and at
will, and 'in any order, or any one of said

5 steps may be performed singly or in combi-

nation in any order or sequence desired, I
prefer to perform all of the operations in a
predetermined order and sequence and also
automatically. In this way at the close of
the day’s business, or at any desired time,
the totals of the different accounts that have
been kept upon the different sets of adding

devices may be taken in a certain prede-

scribed or predetermined order, certain of
the accounts can be added together, another
or other accounts can be subtracted and the
balance of the day’s work be struck, and all
these items will be indicated, as by printing
upon 8 paper strip, in a predetermined order.
Thus at the close of the day’s business by a
very simple operation my iinproved machine
may be caused to print on a strip of paper,
for example, the total of all the amounts
paid in on different accounts, of credits, of
amounts paid out, and the difference between
amounts - received and amounts disbursed.
Thus a balance of the day’s business can be
struck off and printed immediately upon the
close of the day’s work.

1 will now proceed to describe the devices
by means of which such steps can be taken
automatically in a predetermined order.

In my improvecfJ machine I have shown
four different sets of adding wheels. It
will be understood, of course, that any
greater or less number may be employed,
and that the order in which the totals are
taken, the amounts that are to be added, and
the order in which they are to be added
and the accounts that are to be subtracted
and the order in which they are to be sub-
tracted may be varied as described.

In the machine shown the order in which
these various steps are taken is as follows:
The total is first taken of the charge account

18

and is printed on the paper slip; then the
total of the paid in account is taken and
printed; the total of the received on ac-
count is added to the total of the paid in
and the sum of the totals printed; the total
of the paid out is then taken and printed
and that total is then subtracted from the
sum_of the totals of the paid in and the
received accounts and the balance is printed.
To effect this eight separate and distinct
operations are required and these operations
will be taken up and described in their order.

When it is desired, as at the close of the
day’s business, to take the totals and strike
a balance, the knob 16 is turned so as to
move star-wheel 170 in the reverse direction
to that of the arrow shown in Fig. 10, and
until stop 171 comes underneath roller 174.
The effect of this is to move frame 147 eight
steps to the left, as viewed in Fig. 10, to
move controller shaft 5 with its cams an
equal distance in the same direction and

also to move rod 141 eight steps to the right,

as viewed in Fig. 10. This brings the right
end of rod 141 in contact with the front wall
of the casing and prevents further move-
ment of the parts. The crank handle 15 is
now turned for eight complete revolutions.
The effect of each revolution of the crank
handle is to move rod 141 one step to the
left and consequently to move frame 147 and
shaft 5 one step to the right. At the end
of the eighth revolution of the crank handle
the parts have reached their original posi-
tions, The effect of the above movements of
shaft 5 is to bring successively into opera-
tive play a different cam or cams at each
revolution of the crank handle and opera-
tively connect different sets of adding de-
vices, one or more at a time and to connect
such set or sets with the operating bars 9
at different times so as to perform the vari-
ous steps of taking totals and of adding or
subtracting. After knob 16 has been moved
the eight steps to the position indicated
above, the action of the machine is auto-
matic except in the single particular that
power must be given to it by the turning
of the crank handle. The various sets of
adding devices are automatically connected
with the operating bars at the proper times
and i a predetermined order or sequence.

The means shown for moving rod 141, step
by step, to the left, and frame 147 and shait
5, step by step, to the right, as crank handle
15 makes its eight revolutions are as fol-
lows: This is accomplished by means of a
set of eight teeth 176 on the upper side
of rod 141 slightly to the right of the three
teeth already mentioned, and by means of
a pawl 177 mounted upon an arm 178, which
is fast to the sleeve 179 on stud 162, to which
arm 161 is secured. Whenever arm 161 is
rocked upon the turning of the crank handle,
pawl 177 is moved to the left, as shown in
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TFig. 10, so as to engage with teeth 176,
should they be in its path. During the ad-
dition, already described, upon any of the
sets of adding wheels, rod 141 is cither in
the position shown in Fig. 10 or has been
moved to the left so that none of the teeth
176 are within the range of movement of
pawl 177. But when knob 16 has been moved
the eight steps with the automatic opera-
tion, as above described, bar 141 is moved
eight steps to the right bringing the teeth
176 at the left into the path of pawl 177
as it moves down and to the left. The result
is that at each revolution of the crank han-
dle pawl 177 feeds bar 141 one step to the
lett and shaft 5-one step to the right. This
movement takes place toward the end of the
revolution of the crank handle. Star-wheel
170 and knob 16 are, of course, moved back
one step with rod 141.

The first of the eight operations is to take
the total of the charge adding whecls and
print that total. It also leaves the charge
wheels at their zero position,

First operation—Taking the total of the
charge set and printing that total.

This is especially illustrated in Figs. 3, 10,
53-58, 66, 74 and 75. :

When shaft 5 is moved eight steps to the
left, as viewed in Fig. 10, through the turn-
ing of knob 16 eight points counter-clock-
wise, as viewed in Fig. 10, cam ¢* is brought
into alignment with the roller 61 of the shaft
of the charge set of adding wheels, see Figs.
53-58, 66 and 74. In Fig. 66, as also in any
of the series of diagrams 66-73, the camn and
the roller 61 that are in operative alignment
with each other are cross-hatched and in
these diagrams, I have marked the rollers 61
with the letters P, A, C and O, respectively,
to indicate with what adding devices the
shaft of the roller was connected, P standing
for the paid in, A for the account or received
on account, C for the charge and O for the
paid out. In diagram 74 I have followed the
same plan, the number representing the cam
at a horizontal line indicating that the cam
is in operative alignment with the set of add-
ing devices represented by the letter at the
lett of the horizontal line. The eight verti-
cal lines in the right-hand part of the figure
represent the eight automatic operations
which I am now describing. The cam ¢! on
the first of these vertical lines indicates that
cam ¢' is in this operation in operative align-
ment with the roller of the shaft of the
charge adding wheels. The location and
shape of the cam indicates the time of the
operations of the operative connections be-
tween the cam and the roller of said shaft.
The raised portion of the cam is shown at
the left of the vertical line and this indicates
that as shaft 5 rotates in the direction of the
arrow, (Figs. 8'and 9) the cam comes into
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operative connections shortly after the com-
mencement of the rotation of crank handle
15 and that the charge adding wheels are
operatively connected with the bars 9 on
their backward movement.
total of the charge adding wheels and this
total is indicated by being printed upon the
paper strip. Fig. 75 is a view of the paper
strip indicating the results of the different
operations printed upon it. The first line
at the right, “47.25” represents the total
printed during this first operation of the
adding wheels of the charge account.

The form of cam ¢, sce Figs. 58, 74, indi-
cates that at the close of the backward move-
ment of bars 9 the bars and the charge add-
ing wheels are disconnected from one
another. As already described, before this
disconnection takes place the locking bar 67
(Figs. 5 and 6) is thrown into locking
position and the charge adding wheels are
locked in their zero positions. The operat-
ing bars are then moved forward to their
original position by the further rotation of
main shaft 22, leaving the charge adding
wheels at their zero position.

In the first operation it will be noted that
the operating bars 9 are moved backward
and forward without the depression of any
key 8 It therefore, becomes necessary to
throw out of operation locks 44 which nor-
mally hold the operating bars fiom back-
ward movement until a key of the corre-
sponding series is depressed. The means
shown for throwing out these locks 44 (Figs.
5 and 28) during this first operation and the
succeeding operations of totaling, adding
and subtracting are as follows and are es-
pecially illustrated in Figs. 27, 80, 37 to 40
inclusive. 180, see Fig. 87, is a link provided
at its lower end with a slot 181, encircling
controller shaft 144, and a second slot 182
encircling stud 183 secured to the frame-
work. Spring 184 normally holds link 180
in its downward position, as shown in F ig.
37. 185 is a rocking segment, fast on shaft
89, and having a pin 187 and a pin 188 pro-
jecting sidewise from it. 189 is a cam fast
on shaft 144 and 190 a roller secured on link
180 and engaging the cam. 191 is a catch

pivoted at one end at 192 in the framework.

and having a projecting pin 198.

Shaft 144 revolves in the direction of the
arrow shown in I'ig. 37, when the button 16
is manually turned to prepare the machine
for the eight automatic operations. At the
commencement of this movement catch 191
is released and drops into the position shown
in the Fig. 9. Normally by means of pro-
jection 194 of link 180, engaging pin 193 of
the catch, the catch is held in the position
shown in Fig. 87. The further upward
movement of link 180 is caused by the higher
part of cam 189 tilting segment 185 through
link 180 striking pin 187, whereupon catch
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191 engages with pin 188 and locks the seg-
ment in its position. This position of the
parts is illustrated in Fig. 40. The rotation
of the segment and its shaft 39 causes pins
43, on shaft 39 to strike cross-pins 45 of
locks 44 and lift the locks out of locking
position. The operating bars 9 are now free
to move to the rear on the rotation of the
crank handle 15. Locks 44 are held in their

inoperative position until the cam 189

reaches its normal position shown in Fig.
37 whereupon link 180 is pulled to its down-

ward position and projection 194 strikes pin

193 and releases segment 185 from engage-
ment with catch 191. Whereupon shaft 39
returns to its original position and allows
locks 44 to again come into locking posi-
tion. This, however, does not occur until
the end of the 8th operation to be described,
as shaft 144 turns in the direction reverse to
that indicated by the arrow shown in Fig.
37, one step at each turn of the crank handle
as already explained. :

It will {;e understood from the above that
during the totaling, adding and subtracting
operations the operating bars 9 are locked
until released by the crank handle and con-
nections and on each turn of the crank han-
dle revolution the operating bars 9 move
backward and forward the entire distance of
their travel.

Second operation—Taking and printing the
total of paid in adding wheels and restor-
ing said wheels to their set position.

This is illustrated in Figs. 3, 10, 41, 45, 67,
74 and 75. '

By the commencement of this operation
shaft 5 has moved one step to the right from
the position it occupied in the first opera-
tion. This position is illustrated in Fig. 67.
The cam p* is now in operative engagement
with the Toller of the shaft of the paid in
adding wheels. Cam p' becomes operative
shortly ‘after the commencement of the revo-
lution of the crank handle and shaft 5, as
clearly indicated by the form of the cam of
the second of the automatic operations, as
shown in Fig. 42. Accordingly the paid In
adding wheels and the operating bars 9 are
operatively connected on the backward
movement of the bars. Thus taking and
printing the total of the paid in adding
wheels. This is represented by the amount
“¢162.34” on the second line at the right in
Fig. 75.

As it is desired to keep this paid total on
the paid in adding wheels in order to add
to it the amount of the received on account
adding wheels, the paid in adding wheels
are not disconnected from the operating bars
at the end of their backward movement but

. remain connected with those bars during

their forward movement, as indicated by
the form of cam p', see Figs. 45 and 74.

io

When operating bars 9 have reached their
forward position the paid in adding wheels
have reached their set position that they oc-
cupied before the second operation was be-
gun. : '

Third operation—Taking and printing the
account total and adding said total to the
total on the paid in adding wheels and

leaving the account adding wheels at zero.

-These are especially illustrated in Figs. 3,
10, 41, 44, 46, 52, 68, 74 and 75.

In this position of the parts two cams are
thrown into operative alignment with the
rollers of two of the shafts, namely, cam p°
in alignment with the paid in shaft and cam
' in alignment with the account shaft. The
form of cams p* and @' and their location,
see Figs. 44, 52, 68 and 74, causes the account

‘adding wheels to be connected with the op-

erating bars on their backward movement,
thus taking and printing the total of the
account adﬁing wheels. This total is repre-
sented on the printing slip as $100.00, see
Fig. 5. The account wheels are  then dis-
connected and left at their zero position.
Cam p? causes the paid in adding wheels to
be connected with the operating bars 9 on
their return or forward movement. This
causes the total previously upon the account
adding wheels to be added to the total on
the paid in adding wheels. At the close of
this operation the account wheels stand at
zero and the condition of the paid in wheels
represents the sum of the totals originally
upon the paid in wheels and the account
wheels.

The machine next automatically takes and
prints the total now standing on the paid in
wheels, representing the sum of the totals
originally standing upon the paid in wheels
and the account Wzi}eels, and subtracts from
such sum the total standing on the paid out
wheels, in the operation printing the total
of the paid out wheels and the resulting dit-
ference or balance. In performing this work
five separate and distinct operations are per-
formed, from the fourth to the eighth, both
inclusive, one of each operation being per-
formed at each revolution of the crank han-
dle. We will now consider these operations
in their order.

Fourth operation—In this operation the ac-
count wheels and the charge wheels, all of
which now stand at zero, are moved to the
position reverse to their zero position, or
what is practically the “9” position. This
step is merely one preparatory to the pur-
pose of the subtraction to be hereinafter
described. No printing takes place in this
step.

The operation is illustrated in Figs. 3, 10,
46, 51, 53, 57, 69, 74-and 75.
In this operation two cams are in align-
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cam ¢* with the account shaft and cam ¢
with the charge shaft. Both of these cams

are so located and proportioned, as shown

in Fig. 74, as to operatively connect their
adding wheels on the forward movement of
the operating bars. As these wheels pre-
viously stood at their zero positions they will

be moved by the operating bars to the re-

verse of that position, or to the position rep-
resented by 9. They are then disconnected
from the operating bars and locked by their
is a
mere preparatory one for what is to follow.

No printing whatever is done in this op-
eration. The printing operation, which
would otherwise ordinarily take place is pre-
vented by means of the following described
mechanisms which are illustrated especially

“in Figs. 13, 14, 15,°85 and 36. On shaft 144

is a cam 195 provided with two cutaway por-
tions 196, 197 is a link provided with a slot

198 encircling shaft 144 and having a roller

199 bearing upon cam 195. Spring 200 se-
cured to the Iink and the framework holds
link 197 normally in its position to the left
as shown in Fig. 13, except when forced to
the right by the raised portions of cam 195.
On its left end, as shown in that figure, link
197 is pivoted to an arm 201 fast on shaft
202, the latter being loosely mounted in the
framework and free to rock. - Upon shaft 202
are mounted two arms 203 fast to the shaft.
204 is a tie-rod connecting the upper end of
these two arms 203. Normally cam 195 holds
link 197 to the right, as shown in Fig. 13,
holding tie-rod 204 to the right of a series
of projections 205, projecting downward
from hammers 100, one from each hammer.
When, however, shaft 144 rotates so as to
bring a cutaway portion 196 opposite roller
199, tie:rod 204 is moved underneath projec-
tions 205. In this position of the parts,
which occurs, for example, during the
fourth operation above described, the ham-
mers 100 when released cannot fall, hence
no printing blow is given and no printing

is done.

The end of the fourth operation leaves the
account and the charge adding wheels stand-
ing at “9” or the reverse of their zero posi-
tion, with a single tooth 81 of stop wheels
51 standing underneath and against the
studs 80. The normal or zero position is
that shown in Fig. 5 with teeth 81 standing
above and against studs 80.

Fifth operation—Talking the total of and
printing the sum of the totals of the paid.
in and the account sets, and subtractively

transferring that sum to the account set
to obtain the complement of said sum. -

This is especially illustrated in Figs. 3, 10,
41, 43, 46, 50, 70, 74 and 75.
- Cams p* and @° are now in-operative align-
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ment with the respective shafts of the paid
in and the account sets. The cams opera-
tively connect these sets with the operating
bars on their backward movement. This
clears the total then standing on the paid
in wheels which represents the sum of the
totals standing on the paid in wheels and
the account wheels, and prints that total.
This is represented in Fig. 75 by the figures
“$2062.34.” Both cets of wheels are now dis-
connected from the operating bars, leaving
the paid in set at zero and the account set
at a position which represents the comple-
ment of the sum of the totals previously
standing on the paid in wheels. That is to
say, that sum, “$262.34,” subtracted from
“$999.99.” In this particular instance, the
condition of the account wheels would repre-
sent “$737.65.” The account wheels are, of
course, locked at that position. The op-
crating bars are then returned to their for-
ward or normal position which oceurs, of
course, on each revolution of the crank
handle.

Any cet of adding wheels could have been
used 1n place of the account wheels provided
they were first moved to their “9” position,
Thus the charge set could have been used

for this purpose equally as well as the ac-
count set.

Sixth operation—Taking and printing the
total of the paid out set, leaving that set
at zero and adding the paid out total to
the complementary total now standing on
the account adding wheels.

This is especially illustrated in Figs. 8, 10,
46, 49, 59, 61, 71, 74 and 75.

In this operation cams a* and o' are
brought into operative alignment with the
account shaft and the paid out shaft, re-
spectively. The paid out wheels are opera-
tively connected with the operating bars
during their backward movement, thus
printing the paid out total on the printing
line represented by the numbers “$193.95"
in Fig. 75. The paid out wheels are then
disconnected and left at zero. The account
wheels are then connected and are moved
during the forward movement by the op-
erating bars, thus adding to the comple-
mentary total theretofore standing on them
the total originally standing on the paid out
wheels. The condition of the account wheels

-now represents the complement of the true

difference or balance between the total orig-
inally standing on the paid out set and the
sum of the totals originally standing on the
paid in set and the account set. In effect
the subtraction of the paid out from the
sum of the other two has been effected
although the account wheels represent the
complement of the true difference or bal-
ance. - This subtraction has been effected
without any borrowing devices. This is be-
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cause the operation has been reversed ‘and
the operation actually performed on the ac-
count wheels has been in the adding direc-
tion, thus the carrying devices used ordi-
narily. in addition are utilized also for the
purpose of subtraction without any different
or further mechanism. It now becomes
necessary to reverse this complementary dif-
forence or balance and the true difference
or balance will be obtained. This is accom-
plished by the seventh operation.

Seventh operation—Transferring the com-
plement or complementary total on the
account wheels, representing the comple-
mentary balance, to another set to obtain
the true difference or balance and leaving
the account wheel at zero.

This is especially illustrated in Figs. 46,

48, 53, 56, 72, and T4.

The only purpose of this operation is to
transfer the complement of the total mow
standing on the account wheels to another
set of wheels, such a complement constitut-
ing the true difference or balance between
the sum of the paid in and the account on
one side and the total of the paid out on
the other. Any set of adding wheels or
even a set of numeral wheels, without carry-
ing mechanism, may be used for this purpose,
but such wheels must, of course, be first
moved to the “9” position, the reverse of the
zero position. As the charge wheels stand
in that position in virtue of the fourth
operation those wheels are used in the sev-
enth operation. The cams employed in this

operation are @® and ¢ These cams are
arranged so as to connect both the account

adding wheels and the charge adding wheels
with the operating bars on their backward
movement. The charge wheels now stand at
the complement of the total represented by
the account wheels at the commencement of
the operation, the same being the true bal-
ance above referred to.
are now disconnected from the operating
bars, leaving the account wheels at zero and
the charge wheels in the set condition which
represents the said true balance.

No printing is done in this operation. The
second cutaway portion 196 of cam 195
standing in this operation opposite roller 199.

Eighth operation—Printing the true bal-
ance now standing on the charge wheels.

This is especially illustrated in Figs. 53,
55, 78, 74 and 75. ~

Cam c* is the cam used in this operation.
Tt connects the charge wheels with the oper-
ating bars during their backward movement,
thus printing the total standing upon those
wheels. This total is the true balance be-
tween the sum of the totals paid in and the
account sets of the total of the paid out set
and will be printed on the paper slip illus-
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Both sets of wheels
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trated in Fig. 75 as “$69.09”. The charge
wheels are disconnected from the operating
bars before their return movement and are
then left at their zero position. It will be
noted that all of the sets of adding wheels
are now at their zero position ready for the
next day’s operation. ,

Fig. 75 reveals at a glance the results of
the day’s work.

The different forms of cams illustrated in
the drawing, are thus variously made for
the purpose of connecting the adding wheels
with the operating bars at different times
either on the backward movement of the lat-
ter or their forward movement or both. In
the form of machine shown the cams mak-

ing this connection during the forward:

movement of the operating bars are prei-
erably made longer than those for making
the connection during the backward move-
ment because of the difference in means for
moving the bars backward and forward. In
the backward movement the bars are moveu
by springs, the cams merely permitting their
movement. While in the forward move-
ment, the bars are positively moved by the
cams on the main driving shaft. Accord-
ingly it is better for mechanical reasons to
allow a longer time for this forward posi-
tive movement than for the spring backward
movement.

In the fifth operation it will be noted thut
cam @ is slightly shorter than cam p®. The
effect of this is to cause cam @ to release the
account wheels from connection with the
operating bars slightly before p* releases the
paid in wheels from said connection. The
reason for releasing the account wheels from
the connection with the operating bars
slightly before the release of the paid in
carrying wheels is to prevent any possibility
of the operating bars moving the account
wheels, after the stops of the paid in carry-
ing wheels have been thrown out of opera-
tive position and before the account wheels
are released and locked. The moment the
carrying wheels are disconnected from the
operating bars, these bars will shoot back-
ward under the influence of their springs.
It at the same moment the account wheels

have not been disconnected, the operating

bars will move them a greater or less dis-
tance. 'To avoid such a possibility I prefer
to slightly shorten cam ¢ to disconnect the
account wheels a moment before the paid in
ones are disconnected.

The same is true in the seventh operation
as between cams ¢® and ¢°. Cam ¢*_is
slightly shorter than cam ¢® in order to dis-
connect the charge wheels slightly in advance
of the account wheels for the reason alrcady
given. . :

Mistake key.
This is illustrated in Figs. 1, 4, 27-30.
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The mistake key is marked M as shown
in Fig. 1. The shank of the mistake key
M is provided with a rack 206 (Figs. 27, 28
and 30) which meshes with a gear wheel
207 on shaft 208. This shaft is provided
with another gear wheel 209 which meshes
with the toothed segment 210, loosely piv-
oted on shaft 89. A pin 211 fast in shaft
39 moves in a slot 212 in the hub or sleeve
of segment 210. The pin and slot are so
arranged as to permit the normal opera-
tion of shaft 39 without affecting the mis-
take key. When, however, a wrong key has
been depressed and it is desired to return

¢ the keys to their normal position without

operating the machine, the mistake key M is
depressed and through the key above de-
scribed, shaft 39 is rocked so as to lift locks
44, and through pin 46 move locking bars
30 to release the keys that have been de-
pressed.

Devices for preventing more than a com-
plete revolution of the crank handle at a
time and to prevent backward rotation of
that handle. '

These are especially illustrated in F igs.
24, 25 and 26. On main shaft 22 is mount-
ed a ratchet-wheel 213. 214 is a pawl held
by spring 215 in engagement with the ratch-
et-wheel to. prevent backward rotation of
shaft 22 and its crank handle 15.

216 is a link loosely pivoted on stud 217.
The link is composed of two arms and a
cross-piece 218 at the top. A disk 219 is
fast on shaft 22 and provided with a pro-
jection 220. The shaft rotates in the direc-
tion of the arrow shown in Figs. 25. Stud
217 connects the two spring arms to frame
221 which is secured at 222 to a stud pro-
jecting from the framework. Toward the
close of the revolution of shaft 92 projec-
tion 220 presses down spring arm 221. This
pulls link 216 downward. A slot in. the
link 216 encircling a pin 924 secured to the
framework, permits this downward move-
ment. 225 is a spring secured to link 216
and the framework. When frame 216 is
pulled downward the point where spring
225 is connected to the spring is now below
pin 224 and the upper end of link will be
pulled to the left or toward disk 219. Ac-
cordingly when projection 220 arrives at
this point it will enter the space between
the two arms of link 216 and will be caught
on cross-piece 218. This will prevent more
than a complete revolution of the shaft and
crank handle. '

The engagement of projection 220 with
cross-piece 218 will pull link 216 to its up-
ward position and on the slight rebound
of projection 220 from 218, spring 225
which is now connected to link 216 above
pin 224 will pull link 216 to the right or
out of the path of projection 220 leaving
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the crank handle and its shaft free to be ro-
tated again, .

Letter and date type bars.

I preferably provide additional type bars 7

carryimg type to represent the date, and
also a letter type bar carrying letters to
represent the different sets of adding de-
vices, respectively.
The date type bars,
Figs. 1, 13, 14, and 15, and as there shown
are provided with projecting handles 296.
The type bars are preferably operated by
hand and bear conspicuously on the face of
their projecting
its. In the machine shown two of the bars
represent the months and two the days of
the month. Each projecting handle is pro-
vided with a series of notches 227, adapted
to fit over an upward projection 228 in the
front wall of the casing of the machine as
shown in Fig. 13. The operator can move
the handles 926 to any position correspond-
ing with the number of the month and the
number of the day of the month. Thus on
Fig. 75 the date is printed as 12—23, mean-
ing December 23. rdinarily the date need
be printed but once upon the slip, namely,
at the beginning of the day’s record. The
numbers on the face of the handles are to
enable the operator to know +hen the

-proper type is on the printing line,

or each of the hammers of these date
bars I also provide a lock 104 and connec.
tions, as already described, and these ham-
mers are also locked in their inoperative
position at the proper times by bar 204,
as already described. In order, however,
to permit the printing of the zero should
10, 20, or 80 be the number of the month
or day of the month to be printed, I pro-
vide over-lapping strips 109, to' cause the
tens digit when operated to not only un-
lock its own hammer but the hammer of the
unit’s place. These are clearly shown in
Fig, 14.

I also preferably provide a letter bar pro-
vided with letters corresponding to the dif-
ferent sets of adding wheels. Thus, for ex-
ample, P for the paid in wheels, O for the
paid out wheels, efc. This letter bar I pref-
erably operate ‘automatically and so connect
it with the other mechanism that it will
properly record the set of adding devices
which are being used either for adding, or

for taking totals or for striking 2 balance. -

The device and its operative means are es.
pecially
and 15.

The letter bar is the
the right of the four date bars, as seen in
Figs. 1 and 15, being the fifth type bar
from the left in these two figures.” It is
moved backward and forward with frame
147 and controller shaft 5 so as to indicate
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upon -the recording strip at any time the
particular set of adding wheels which is in
operative connection with the operating
bars. This is accomplished through a rack
299 in the upper part of frame 147, see Fig.
10, meshing with a gear 230 on a shaft 231,
which shaft runs all across the machine, as
shown in Fig. 8, and has a gear 232, like
gears 13, meshing with a rack on the letter
type bar. Accordingly whenever a number
is added upon any set of adding wheels the
recording strip will have printed thereon
opposite the number thus added the letter
designating the particular set of adding
wheels upon which the addition was per-
formed. Thus the upper part of the paper
strip shown in Fig. 75, “P 1.37” means that
$1.37 had been added upon the paid in add-
ing wheels. The next line “O .54” means
that $.54 had been added upon the paid
out. wheels, and so on. The slip will thus
show all of the additions made during the
day on the various accounts. Also part of
the slip shows the total additions and sub-
tractions automatically performed on the
machine at the close of the day’s work.
Thus “C 47.25” means that the total taken
at the close of the day by the sums added
on the charge set of adding wheels is $47.25.
The next line “P 162.34”, indicates that the
total paid in during the day is $162.34.
The next line indicates that the total of the
paid on account is $100. The next line
“R 262.34”, indicates the sum of the total
paid in and the total paid on account dur-
ing the day, or in other words, the total
of the money received. The next line indi-
cates the total paid out during the day and
the last line “B 69.09”, represents the bal-
ance between the sums received and the
sums paid out. T

It will of course be understood that
as many of these extra type bars may be
employed as are desired and that any let-
ters, words or numbers may be represented
in the type they carry that may be desired.

What I claim as new and desire to secure
by Letters Patent is:

1. The combination of a set of number
wheels and three sets of adding devices,
means for automatically adding 9 to each
of the number wheels and to each wheel
of one of the sets of adding devices, means
for subtractively transferring to said one
set the total standing upon another of the
sets to obtain the complement of said total,
means for adding the said -complementary
total and the total standing upon a third
set of adding devices, and means for obtain-
ing the complement of the sum of such
totals on said set of number wheels, whereby
the difference may be taken between the
totals standing upon two of such sets of
adding devices.

2. The combination of three sets of add-
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ing devices, stops for said devices %Q stop
them, when moving in the direction reverse
to that of adding, on arriving at the zero
position, means for automatically setting the
wheels of one of said sets of adding devices
to 9’s, means for subtractively transferring
to said set the total standing upon another
of the sets to obtain the complement of =aid
total, means for adding to said complemen-
tary total upon the first mentioned set the
total standing upon the third set of adding
devices, a set of number wheels, means for
causing said wheels to be automatically set
at 9s, and means for obtaining on said num-
ber wheels the complement of the swun .of
totals of the first set, whereby the differ-
ence may be taken between the totals stand-
ing upon two of such sets of adding devices.

3. The combination of three sets of add-
ing devices, stops for sald devices to stop
them, when moving in the direction reverse
to that of adding, on arriving at the zero
position, means for automatically setting
the wheels of one set to 9’s, means for sub-
tractively transferring to said set the total
standing upon another of the sets to obtain
the complement of said total, means for
adding to such complementary total upon
the first mentioned set the total standin:s
upon the third set of adding devices adapt-
ed to be set at 9’s by the above automatic
setting means, a set of numeral devices and
means for subtractively transterring to said
set the complement of the sum of the totals
standing on said first mentioned set of add-
ing devices, whereby the condition of said
set of numeral devices will represent the
difference between the totals upon the sec-
ond and third sets of adding devices.

4. The combination of a minuend set of
adding devices, a subtrahend set of adding

“devices, and a third set of adding devices,

means for automatically adding 9 to all

wheels of the third set, a fourth set of

devices, means for so controlling the fourth
set that all of its wheels are automatically
set at 9 by said automatic means, means for
subtractively transferring to the third set
the total of the minuend set to obtain the
complement therecof, means for adding upon
one of the sets the said complementary to-
tal upon the third set and the total of the
subtrahend set, and means for transferring
from such set to the fourth set the com-
plement of the sum of such totals to obtain
the difference between the minuend total
and the subtrahend total.

5. The combination of four sets of adding
devices, and means for automatically setting
the wheels of two sets to 9's for subtractively
transferring to one of the two sets the total

of another of the sets to obtain the comple-

ment thereof, for adding to such comple-
mentary total the total of the third set, and
for subtractively transferring the comple-
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ment of the sum of such totals to the other

of the first two sets, to obtain the difference
between the totals of the second and third of
said sets,

6. The combination of a minuend set of
adding devices, a subtrahend set of adding
devices, and two additional sets of adding
devices, means for automatically and simul-

- taneously setting both additional sets so that
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all the wheels of each set read 9, means for
transferring to one of the additional sets the
total of the minuend set to obtain the com-
plement thereof, means for adding to such
complementary total the total of the subtra-
hend set, and means for transferring from
said additional set to the other additional
set the complement of the sum of such totals
to obtain the difference between the minuend.
total and the subtrahend total.

" 1. The combination of a minuend set of
adding devices, a subtrahend set of adding
devices, and two reversing sets of adding
devices, stops for each set of adding devices,
adapted to stop them, when moving in the
direction reverse to that of adding, when
such devices arrive at the zero point, operat-
Ing means, means for connecting the oper-
ating means with both reversing sets to
automatically move them in the adding di-
rection to the point opposite to or the re-
verse of their zero position, means for then
connecting the operating means also to the
minuend set to move one of the reversing
sets and the minuend set in the direction
reverse to that of adding until the latter are
stopped at their zero position, whereby the
posttion of the adding devices of the revers-
ng set will represent the complement of the
minuend total, means for then connecting
the operating means with the subtrahend set
to move the latter in the direction reverse to

~ that of adding until the latter are stopped
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at their zero position, means for then con-
necting the operating means with the same
reversing set to move the reversing set in the
adding direction to add the subtrahend total
to the complementary total standing upon
the reversing set, and means for connecting
the operating means with said reversing set
and also with the other reversing set while
the latter is standing at the position oppo-
site to or the reverse of the zero position, to
move both of said sets in the reverse direc-
tion to that of adding until the first revers-
ing set is stopped at its zero position, where-
by the position of the second reversing set
thus connected with the first reversing set
will represent the difference between the
totals originally standing upon the minuend
and subtrahend sets. =

8. The combination of a set of adding de-
vices, stops for such devices to stop them,
when moving in the direction reverse to that
of adding, on arriving at the zero point, a
set of numeral devices, means operated by

1,841,126

the machine for automatically setting said
numeral devices to a position opposite to or
the reverse of zero, and common operating
means adapted to connect the set of numeral
devices, when in the position opposite to or
the reverse of their zero position, with a set
of adding devices, to move both sets in the
direction reverse to that of adding until
stopped by said stops, whereby the comple-
ment of the total of the set of adding devices
will be represented upon the set of numeral
devices.

9. The combination of a plurality of sets
of adding devices exceeding two in number
and means for mechanically connecting the
sets for automatically transferring the totals
from set to set in a predetermined order.

10. The combination of three sets of add-
ing devices, a set of numeral wheels and ac-
tuators, automatically operated, and in a
predetermined order for setting one set of
adding devices and the set of numeral de-
vices to a position in which all wheels there-
of stand at 9, for subtracting from the said
set of adding devices the total of another of
the sets to obtain the complement of said
total, for transferring to said complementary
total the total of the third set, and for sub-
tractively transferring from the first set to
the set of numeral wheels the complement
of the sum of such totals to obtain the differ-
ence between the totals of the second and
third of said sets.

11. The combination of four sets of add-
ing devices, operating means, and connec-
tions, adapted to be automatically operated,
to connect the said operating means with
one or more of the said sets automatically in
such manner and predetermined order as to
automatically move all wheels of one set to
the 9 position to subtractively transfer to
the 9’s of said set the total standing upon
another of said sets to obtain the comple-
ment thereof, to add to such complementary
total upon the first mentioned set the fotal
standing upon the third set of adding de-
vices and then to obtain the complement of
the sum of said totals upon another set,
whereby the difference may be automatically
taken between the totals standing upon two
of said sets of adding devices.

12. The combination of a plurality of sets
of adding devices exceeding two in number,
stops for such devices to stop them when mov-
ing in the direction reverse to that of adding,
on arriving at the zero point, operating
means, connections, adapted to be automati-
cally operated, to connect the said operating
means with one or more of the said sets
automatically in such manner and predeter-
mined order as automatically to move one
set_to the position the reverse of their zero
position and to move simultaneously said set
and another set in the direction reverse to
that of adding, until stopped by the stops
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of the latter
of the total of the second set will be set
up in the first set; to move still another set
in the direction reverse to. that of adding
until stopped by its-stops and to move the

first set an equal distance in the adding di-
rection, whereby the total of -the third set

" will be added to the complementary total
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-erating means,

on the first set; and to move another set to
the position the reverse of their zero posi-

-tion, and to- move simultaneously the.said

last mentioned set and the first set in the
divection reverse’ to that of “adding until
stopped Dby the stops of the said first set,
whereby, the complement of the sum of the
totals on the first set will-be transferred to
the other set and will constitute. the dif-
ference -between the totals standing upon
the second mentioned set and the third men-.
tioned set. - . :

13. The combina.ﬁion. of a plurali‘éy of sets

devices exceeding two in number,
stops for such devices to stop them, when
moving 'in the direction reverse to that of
adding, and arriving at the zero point, op-
connections adapted to e
automatically operated, to connect the said

of adding

~ operating means with one or_ more of the
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-another set to

said sets automatically in such’ manner and
predetermined order as - automatically -to
move one set to the position the reverse of
their zero position and to move simulta-
neously said set-and another set in the di-
vection reverse to. that ~of ‘adding until
stopped by the stops of the latter set, where-
by the complement of the total of the second
ot will be set.up in the first- set; to move
still another set In the dirvection reverse to
that of. adding until stopped by its stops
and to move the first set an equal distance
in- the adding direction, whereby the total

of the third set will be added to the comple--

mentary total on the first ‘set; and -tc move.
the. position the reverse of
their zero position and to move simulta-

- peously the said last mentioned set and the

_adding until stopped by
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~ ding devices, means

first set in the direction reverse to that of
the said first set,
whereby the complement of the sum of theto-
tals on the first set will be transferred to the
‘other 'set and will constitute the difference
between the totals standing upon the second

‘mentioned set and the third mentioned set.

14. The combination of a plurality of ad-
ans for taking the totals
thereon, and controlling means. for control-
ling the totaling means to take the totals
ina predetermined order. '
15, The combination
ing devices, means for. taking the totals
thereon, means
ferent sets of the adding devices together
and controlling means for controlling the

total taking and total. adding means, to

set, whereby the ;'edm'pleme,nt.

‘and “the adding’ devices,
_whereby the total

of a plurality of add--
for adding the totals of dif--

cause the taking of the totals and the adding
of the totals to be done in a predetermined
order. - ,

© 16.. The combination of a plurality of sets
of adding devices exceeding two in number,
means for taking the totals thereon, means
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for subtracting the total of one set from the

total of another, set, and controlling -means-

for controlling the total taking and the sulb-
tracting means, to-cause the taking of totals,
the subtracting and the taking of the total
of the difference to be done in a prescribed
order. - ' .

17. The combination of a plurality of sets
of adding-devices exceeding two in number,
means for taking the totals thereon, means

for adding the totals of .different sets, to-
- gether, means for subtracting the total of one

set. from the total of another set, controlling
means for controlling the total taking means,
the 4dding of:totals, the subtracting of totals
and the taking of the.totals of the’ résultant
sum and difference, to cause such operations
to be taken in a predetermined order.

18. The combination of a plurality of sets
of adding devices exceeding two in number,
‘means for taking the totals thereon, means

for adding the totals of different sets to-

wether, means for’ subtracting the total of
one set from tho total of another set, con-
trolling means for automatically "control-
ling the total taking means, the adding of
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totals, the subtracting of totals and the tak- :

ing of the totals of the resultant sum and

difference,. to cause such -operations to be

adutomat-ically taken in a predetermined or-
er; ' : '
19. The combination of a set of numeral

devices adapted to be held at the position.

the reverse of their zero position, means
operated by the machine for automatically
moving the numeral devices to said posf—
tion, a set of adding devices, stops for said
adding devices, to stop them. when moving
in the direction the reverse of that of add-
ing, on reaching their zero position, common
operating means adapted to be connected
simultaneously with the numeral
to move both sets
until stopped by the stops of the adding de-
vices and to be then disconnected from the
numeral devices, and locking means for lock-
ing the numeral devices when thus released,
standing on the set of add-
ing devices may be transferred to the nu-
meral devices to obtain the complement
thereof.

90. The combination of a plurality of sets
of adding devices, common operating means,
connections between said common operating
means and each set of the adding devices
adapted, when made operative, to connect
the operating means with any one or more of
the said sets to move them either way for
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purposes of computation or indication, and
a series of cams for controlling said con-
nections.

21. The combination of a plurality of sets
of adding devices, common operating means,
connections between said common operating
means and each set of the adding devices
adapted, when made operative, to connect
the operating means with any one or more of
the said sets to move them' either way for
purposes of computation or indication, and
a series of cams adapted to be automatically
actuated, for making such connections oper-
ative in a predetermined order.

22. The combination of a set of numeral
devices adapted to be set at the position op-
posite their zero position, a set of adding
devices, stops to stop said adding devices,
when moving in the direction reverse to that
of adding, on reaching their zero position,
operating means adapted to be connected
with both the numeral devices and the add-
ing devices to move the latter against their
stops, means automatically operated for
causing said operating means to set the nu-
meral devices to the position opposite their
zero positions, and means for controlling the
connection between the operating means and
the numeral and adding devices so that the
numeral devices will be disconnected from
the operating means in advance of the dis-
connection of the adding devices from such
operating means. ‘

23. The combination of a set of numeral
devices, a set of adding devices, stops to
stop said adding devices, when moving in
the direction reverse to that of adding, on
reaching their zero position, operating means
adapted to be connected with the numeral
devices to automatically move them to a po-
sition opposite their zero position, means
for conmecting said operating means with
both the numeral devices and the adding de-
vices to move the latter against their stops,
and means automatically actuated for au-
tomatically controlling the connection be-
tween the operating means and the numeral
and adding devices so that the numeral de-
vices will be automatically disconnected
from the operating means in advance of the
disconnection of the adding devices with
such operating means. ‘

24. The combination of a set of numeral

devices, a set of adding devices, stops to
stop said adding devices, when moving in
the direction reverse to that of adding, on
reaching their zero position, operating means
adapted to be connected with both the nu-
meral devices and the adding devices to
move the latter against their stops, and
means for controlling the connection between
the operating means and the numeral and
adding devices so that the numeral devices
will be disconnected from the opcrating

-totals of all said accumulating
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means at a predetermined time in advance
of the disconnection of the’ adding devices
from such operating means.

25. In a machine of the class described,
the combination with two accumulating de-
vices, of means for setting one of said de-
vices to a series of 9s, devices automatically
operated for controlling said setting means,
and means for subtractively transferring
any total standing on the other of said de.
vices to said first accumulating device.

26. In a machine of the class described,
the combination of two accumulating de-
vices, common operating devices therefor
constructed to set one of said accumulating
devices to a series of 9’s, means for auto-
matically controlling the common operating
devices, devices for connecting said accu-
mulating devices to said operating devices
simultaneously, and connections whereby the
extent of movement of said operating de-
vices may be determined by the total stand-
ing on the other of said accumulating de-
vices, thereby subtractively transferring said
total to said one of the accumulating de-
vices. )

27. In a machine of
the combination with
lating devices,

the class described,
a plurality of accumu-
and a main operating device
therefor, of printing devices, and means for
printing by said printing device the totals
of all said accumulating devices separately
solely by continued operations of said nuin
operating device.

28. In_.a machine of the class described,
the combination with a plurality of accu-
ulating devices, and printing devices there-
for, of a main operating device, a total con-
trolling element manually settable, and
means, controlled by said total controlling
element but operated solely by continued op-
erations of said main operating device, for
causing the printing devices to print the
devices sep-
arately and in an automatic succession.

29. In combination, a plurality of regis-
ters having entries, a record, and means for
automatically clearing said registers one-af-
ter the other and for transferring their in-
dications to said record. '

30.. In combination, a plurality of regis-
ters having entries, and mechan’sm for auto-
matically bringing the registers into clear-
ing relation and successively clearing the
same. : '

31. In combination, a plurality of regis-
ters having entries, mechanism” for auto-
matically bringing the registers into clearing
relation and successively clearing the same,
and means for automatically recording the
indications of said registers during decumu-
lation. -

32. In combination, a plurality of regis-
ters having entries and means for automati-
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cally clearing the registers in a common
record. :

33. In combination, a plurality of regis-
ters and means for automatically clearing
the registers in a common record.

34, In combination, a plurality of entry
receiving devices, arranged to have numbers
set up thereon and devices for automatically
clearing the entry recciving devices in a
common record.

35. The combination of a plurality of sets
of adding ‘devices exceeding three sets in
number, stops for such devices to stop them
and their operating means, when moving in
the direction reverse to that of adding, on
reaching their zero position, common operat-
ing means adapted to be connected w:th one
or with two of said sets to move said set or
sets either in the adding direction or in the
reverse d'rection, and a differentially ad-
justable device for controlling said operat-
ing means whereby the difference may be
automatically talken between the sum of the
adding devices of one set and that repre-
sented by adding devices of another set.

36. The combination of a plurality of sets
of adding devices, stops for such devices to
stop them and their operating means when
moving in the direction reverse to that of
adding, on reaching the'r zero position, com-
mon operating means adapted to be connect-

ed with one or with two of said sets to

move said set or sets either in the adding
direction or in the reverse direction, yield-
ing means for moving said common oper-
ating means a prescribed distarke in one
direction  unless sooner stopped, means for
positively returning said common operating
means to their original position, and a dif-
ferentially rotatably adjustable member for
controlling said operating means whereby
the difference may be taken between the sum
represented by the adding devices of one set
and that represented by the adding devices
of another set. :

37. The combination of a plurality of sets
of adding devices, stops for such devices to
stop them and their operating means, when
moving in the direction reverse to that of
adding, on reaching their zero position,
common operating means adapted to be con-
nected with one or with two of said sets to
move said set or sets either in the adding di-
rection or in the reverse direction, yielding
means for moving said common operating
means a prescribed distance in one direction

unless sooner stopped, number-indicating de-

vices adapted, when operated, to limit the
movement of the corresponding yielding
means in said direction, in accordance with
the value of the number-‘ndicating devices
operated, means for positively returning
said common operating means to their orig-
inal position, whereby any sum may be add-
ed upon any set or sets of the adding de-

actuating means.

vices, and a differentially adjustable mem-
ber for controlling said operating -means
whereby the difference may be taken between
the sum represented by the adding devices
of one set and that represented by the add-
ing devices of another set.

38, The combination of a plurality of sets
of adding devices, stops for such devices to
stop them and their operating means, when
moving in the direction reverse to that of
adding, on reaching their zero position, com-
mon operat ng means adapted to be connect-
ed with one or with two of said sets to move
said set or sets either in the adding d rection
or in the reverse direct’on, number-indicat-
ing devices to control the movement of the
adding devices in the adding direction,
whereby any sum may be added upon any
set or sets of the adding devices, and a man-
ually and differentially adjustable member
having a plurality of positions of adjust-
ment for controlling said operating means
whereby the difference may he taken between
the sum represented by the adding devices of
one set and that represented by the adding
devices of another set. ‘

39. In a calculating machine, the combi-
nation of a plurality of accumulators, means
for controlling the amounts to be accumu-
lated on said accumulators, means for con-
trolling the taking of a total from said ac-
cumulators, means for locking the second
said means in controlling position, and
means operable for rendering the first said
means Ineffective when the second said
meahs is locked in controlling position.

40. In combination, a plurality of sets of
accumulating devices, means for operating
the same, means for connecting any one of
said sets of devices with said operating
means, and mechanism for automatically
controlling the sequence of connection of
said sets of accumulating devices with the

41. In combination, a plurality of regis-
ters, means for causing actuation of any
register, and mechanism for automatically
causing the actuation of said registers, in
a predetermined sequence upon actuation of
the first register in the sequence.

49. In a machine of the class described,
a plurality of accounting devices, means for
accumulating amounts thereon, a printing

_mechanism and means for automatically

clearing said accounting devices and for
transferring their indications to said print-
ing mechanism in a definite order.

43. In a machine of the class described, a
plurality of accounting devices, a printing
mechanism, actuators for the accounting de-
vices and printing mechanism, and means
for automatically clearing said accounting
devices and causing said actuators to trans-
fer their indications to said printing mech-
anism in a predetermined manner.
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44. In combination, a plurality of regis-
ters having entries, an operating mecha-
nism, means actuated by said operating
mechanism and a device operated as a pre-
liminary to an operation of the machine and
controlling said means whereby the means
automatically brings the registers into clear-
ing relation and successively clears the sanie.

45. In combination, a plurality of regis-
ters having entries, means operated as a pre-
liminary to an operation of the machine,
mechanism controlled by said means for au-
tomatically bringing the registers into clear-
ing relation and successively clearing the

7 same, and ‘a printing mechanism for auto-

matically recording indications of said reg-

_isters during decumulation.

46. In a calculating machine, the combi-
nation of a plurality of number-keys, a

) printing device cooperative therewith for

printing numbers, a plurality of shifting-
keys, printing mechanism cooperative with
said shifting-keys for printing identifying
signs in conjunction with the numbers
printed and a special key operatively con-
nected with said shifting-keys and the print-
ing mechanism thereof for printing a - spe-
cial sign in conjunction with the numbers
printed by the said printing device for
printing the said special sign in lieu of said
identifying signs.

47. In a calculating machine, the combi-
nation of a plurality "of number-keys, a
printing device cooperative therewith for
printing numbers, a plurality of shifting-
keys, printing mechanism cooperative with
said shifting-keys for printing identifying
signs in conjunction with the numbers
printed, and a special key operatively con-
nected with sald shifting-keys and the
printing mechanism thereof for printing a
special sign in conjunction with the num-
bers printed by the said printing device,
for printing said special sign in lieu of the
said identifying signs, and for rendering in-
operative any of said shifting-keys which
has been rendered operative.

48. In a calculating machine, the combi-
nation of a set of main accumulators, a set
of auxiliary accumulators, means for actuat-
ing both of said sets and normally disen-
gaged therefrom, camming means normally
n a position whereby said main accumula-
tors are moved into operative relation with
the actuating means, means for shifting said
camming means to a position wherein said
auxiliary accumulators will be moved into
operative relation with the actuating means,
and means cooperating with the shifting
means for printing an identifying sign when
sald shifting means has been operated.

49. In a calculating machine, the combi-
nation of a set of main accumulators, a set
of auxiliary accumulators, means for actuat-
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ing both of said sets and normally disen-
gaged therefrom, manipulative means for
controlling the movement of said actuating
means whereby to control the entry of items
in either of said sets of accumulators, print-
ing means for printing on record material
the items entered in said accumulators, cam-
ming means normally in a position to move
said set of main accumulators into operative

relation with the actuating means, means

for shifting said camming means whereby
to move the latter to a position into which
said auxiliary accumulators will be moved
into operative relation with the actuating
means, and printing means cooperating with
the shifting means for printing an identify-
ing sign when said shifting means has been
operated as an accompaniment to the print-
ing of the items entered.

50. In a calculating machine, the combi-
nation of a main accumulator, an auxiliary
accumulator, actuators therefor, means op-
erating normally to place said actuators in
operative relation to said main accumulator,
means whereby said actuators may be opera-
tively disassociated from said main accumu-
lator and placed in operative relation to
said auxiliary accumulator, means for auto-
matically printing a record of the total on
the auxiliary accumulator, and means op-
erated as an incident to the production of
the record for printing an identifying sign
in connection with the record of said auxil-
iary accumulator.

51. In a calculating machine, the combi-
nation of a main accumulator, an auxiliary
accumulator, an actuating device, means op-
erating normally to place said actuating
device in operative relation to said main
accumulator, means whereby said actuating
device may be operatively disassociated from
said main accumulator and placed in opera-
tive relation to said auxiliary accumulator,
means for automatically printing a record
of the total on the auxiliary accumulator,
means operated as an incident to the pro-
ductions of the record for printing an iden-

‘tifying sign in connection with the record

of said auxiliary accumulator, and means
for automatically returning said accumula.
tors to normal relationship with said ac-
tuating device.

52. In combination, a plurality of regis-
ters, mechanism for automatically bringing
the registers into clearing relation in unin.
terrupted sequence and successively clear-
ing the same, and means for automatically
and in continuous succession recording the
indications of said registers during clearing,

- 83. In combination, a plurality of entry
receiving devices, manipulative means for
controlling entries entered therein, means
for selecting the registers for operation in
any desired order, and devices operated in
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a positive and uninterrupted sequence for clearing the accounting devices, and means.
automatically clearing the entry receiving for operating the printing mechanism con- 10
devices in a common record. tinuously and in a predetermined manner
54. In a machine of the class described, to print the amounts as they are cleared
5 the combination of a plurality of account- from the accounting devices.

ing devices, a printing mechanism, actua- ~In testimony whereof, I have signed my
tors for the accounting devices and print- name to this specification.
ing mechanism, means for automatically - ISAAC S. DEMENT.

CERTIFICATE OF CORRECTION.

Patent No. 1.641,126. Granted August 30, 1927, ‘to
ISAAC S. DEMENT.

It is hereby certified that error appears in the printed specif ic.ation of the
above numbered patent requiring correction as follows: Page 1i, line .112." for
the word "from" read "frame"; page 13, line 62, for the word “described” read
ndesired"; page 19, lines 95, 96 and 97, strike out the words "adapted to be set
at 9’s by the above automatic setting means" and insert the same to follow after
the word "devices" in line 97; ind that the said Letters Patent should be read
with these corrections therein that the same may conform to the record of the
case in the Patent Office. :

Signed and sealed this. 18th day ef October, A. D. 1927.

, M. J. Moore,
Seal. B ' Acting Commissioner of Patents.




