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To all whom it may concern:

Be it known that I, GLeNN J. BARRETL, &
citizen of the United States, residing at
Grand Rapids, Michigan, have invented cer-
tain new and useful Improvements in Com-
puting and Recording achines, of which
the following is a specification.

My invention relates to improvements in
computing and recording machines and
among its objects are to provide a machine
of small weight which is portable and which
is convenient to operate and which has an
extrentely light and easy action; and it is
also provided with means to effect visible
printing and also with visible accumulating
wheels, also referred to hereinafter as ac-
cumulators. A further object is to provide
o machine in which the movements of the
movable parts are governed without the use
of an oil dash pot. It is also an object to
provide an automatic multiplying and di-
viding means whereby the necessity of set-
ting a member up more than once in the
kev-board is eliminated. '

Tt is also an object of my invention to
provide a machine constructed without the
use of breakable castings thereby securing
great strength and durability with a mini-
mum of weight and bulk.

Many other objects and advantages of my
invention will be hereinafter specifically re-
ferred to or will be apparent from the de-
tailed description thereof which follows.

My machine belongs to the key set class.
It is provided with a key-board having =
key for each digit in each denominate col-
umn.

In the drawings herewith I have shown a
key-board having keys arranged for nine
denominations; an accumulator section hav-
ing twelve accumulating wheels capable of
accuraulating a total or product of twelve
digits; and a recording or listing mechanism
including twelve type bars capable of re-
cording numbers including as many as

‘twelve digits.

General operation.—In operating the ma-
chine selected keys of the key-board are de-
pressed and thereafter the operating handle
1s pulled toward the front of the machine
and upon the completion of its forward
stroke is returned to its normal position by
the action of power springs embodied in the
construction. As a result of the operation
of the handle the members indicated upon

the keys depressed are accumulated in the
accumulators. A non-print key controls
the action of the printing mechanism.
Should such key be depresseg the printing
mechanism is prevented from operating to
print the number or numbers accumulated
in the accumulators. However, if the non-
print key is not depressed the numbers ac-
cumnulated in the accumulators will be simul-
tancously printed upon a strip of paper
which is caused to travel through the print-
ing mechanism of the machine. This ma-
chine, as are other machines cf this charac-
ter, is provided with inechanism whereby
the total or product of the numbers pre-
viously accumulated in the accumulators
may be printed or recorded by the printing
mechanism. This is effected by the depres-
sion of a total key which so conditions cer-
tain mechanisms that upon the pulling for-
ward of the operating handle the mecha-
nism, including the printing mechanism, is
actuated to print the total or product of the
items accumulated in the accumulators.
When a total is taken as thus described the
accumulators are returned to zero position;
that is, the machine is cleared, unless after
having depressed the total key and after
having started the operating handle upon its
forward movenient a “key-release” key is
depressed. If such last mentioned key be
depressed then the total or product of the
accumulated items is returned into the ac-
cumulators. 'The total as thus taken and
printed upon the strip passing through the
printing mechanism is known as the sub-
total.

The machine is provided with means for
holding the keys of the key-board in de-
pressec% position after they have once been
depressed but any and all keys may be re-
leased by the depression of the key-release
key; also a depressed key in any one denom-
inate column is released in case any other
key in such column is depressed.

The machine is provided with a non-add
kev at the front right hand side of the key-
board which when depressed during the re-
turn movement of the operating handle pre-
vents the number which has been previously
set up in the key-board from accumulating
in the accumulators but the depression of
such non-add key does not prevent the print-
ing of such number as may have been set up

upbon the key-board, The machine is also
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provided with a repeat key which when de-
pressed and held in depressed position
causes the numbers set up in the key-board
to be repeated each time that the operating
huandle 1s pulled forward. The non-add key,
the key-release key, the repeat key and the
total key are all situated upon the right
hand side of the key-board while the non-
print key is situated upon the left hand side
thereof.

There are certain times when the mecha-
nism of the machine is in such condition
that if a total or g sub-total were taken
the result would be incorrect; hence means
is provided whereby the total key cannot
be depressed for the purpose of taking a
total except when the operating parts of the
machine which are involved are in the
proper position to produce or effect a correct
result.

In the accompanying drawings to which
reference should be made in order that my
invention may be more readily understood
I have illustrated certain forms of mecha-
nism by means of which the various re-
sults accomplished by me are effected but
it will be understood that changes in the de-
tails of construction may be made within
the scope of the claims without departing
from my invention.

In the drawings:—

Figure 1 is a top plan view of the rear
portion of a machine embodying my inven-
tion, the inclosing casing being omitted;

Fig. 2 is a top plan view of the rear por-
tion of the machine with a top plate and the
ribbon mechanism removed so as to expose
to view certain portions of the operating
mechanism ;

Fig. 3 is a view in elevation of the right
hand side of the machine, the operating
handle being omitted ;

Fig. 4 is a view in elevation of the left
hand side of the machine;

Fig. 5 is a longitudinal sectional view
taken on the line 5—5 of Fig. 2, certain
parts being omitted ;

Fig. 6 1s a longitudinal sectional view
taken on a line 6—6 of Fig. 1 between the
fourth and fifth denominate rows of keys
and the parts associated with and operated
thereby, certain of the parts exposed being
shown in side elevation;

Fig. 7 is a bottom plan view of a portion
of the mechanism located at the rear of the
machine;

Fig. 8 is a view similar to Fig, 6 with a
number of parts omitted in order that those
remaining may be more clearly shown and
the parts being in different positions from
those in which they are shown in said Fig. 6;

Fig. 9 is a view showing a key stem lock-
ing bar and the means for supporting and
operating the same;

Fig. 10 is a view in rear elevation of trip-

1,326,564

ping levers for releasing type bar propelling
members;

Fig. 11 is a top plan view of mechanism
for operating gear sectors for controlling
the accumulating wheels;

Fig. 12 is a longitudinal sectional view
taken on the line 12—12 of Fig. 11 showing
an accumulating wheel and a type bar and
showing the means in side elevation for
operating and controlling the same;

Irig. 18 is a perspective view of link con-
nection which extends between a dial oper-
ating sector and a pivoted lever near the
front of the machine;

Fig. 13* is a section taken on the line
13°—138* of Fig. 11;

Fig. 14 is top plan view of certain of
the mechanism including a part of the accu-
mulator supporting frame and the means
for oscillating the same;

Fig. 15 is a view in side elevation of the
mechanism shown in Fig, 14;

Fig. 16 is a top plan view of certain
mechanism including the oscillatable and
laterally shiftable accumulator frame;

Fig. 17 is a vertical sectional view taken
on the line 17—17 of Fig. 2, the top plate,
referred to in connection with the descrip-
tion of Fig. 2 as being removed, being
shown;

Fig. 18 is a horizontal sectional view
taken on the line 18—18 of Fig. 17;

Fig. 19 is a view similar to Fig. 18 with
the parts in different relative position;

Fig. 20 1s a longitudinal sectional view
taken through the accumulator section in a
plane adjacent to and upon the left side of
the accumulator of a denominate column
and looking toward the left and showing the
parts in normal position;

Fig. 21 is a view similar to that shown in
Fig. 20 but showing a holding trigger lever
about to be tripped ;

Fig. 22 is a view similar to that shown in
Fig. 21 with certain of the parts omitted
and those shown being enlarged.

Fig. 23 is a view similar to that shown in
Fig. 21 but showing the trigger lever in the
act of being depressed;

Fig. 24 is a view similar to that shown in
the four preceding figures showing the parts
in the position occupied just after a carry-
ing movement has been effected;

Fig. 25 is a view similar to that shown in
the five preceding figures but showing the
parts in a still different position;

Fig. 26 is a transverse sectional view taken
on the line 26—26 of Fig. 21;

Fig. 27 is a longitudinal sectional view
showing the relation of the key-release key
and the non-add key to other parts of the
mechanism including a portion of the
mechanism of the fifth denominate column;

Fig. 28 is an elevational view of the right
hand side of the machine certain parts there-
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of being omitted so as to expose more clearly
the parts which are shown;

Fig. 29 is a plan view 1n detail of the
means for adjusting the universal bar which
cobperates with the sector units for operat-
ing the accumulators.

Fig. 30 is a view partly in horizontal sec-
tion and partly in top plan view showing
parts of the ribbon and the printing mecha-
nism ;

Fig. 31 is a vertical sectional view taken
on the line 31—31 of Fig. 30; and

Fig. 82 is a top plan view of the key-
board of the machine and also showing the
operating handle.

In the drawings, 1 designates a stamped
metal base having feet 2 upon which the
same is supported. The base is provided
with lugs 3 projecting upwardly thereirom
adjacent to the opposite sides therecf which
lugs are situated upon the inside of and in
contact with the inner sides of the two side
plates 4 and 5 of the machine. These plates
are rigidly secured together by means of a

. number of transverse rods or bars including

those nuribered 6, 7, 8, 9, 10, 11, 12, 13, 14
and 15.

T he key-board and other mechanism.—The
key-board of the machine comprises nine

s rows of keys which rows extend longitudi-

nally of the machine and each row includes
nine keys. Each row together with the accu-
mulating wheel and the interposed mecha-
nism for actuating and controlling the latter

5. may be referred to as denominate columns

60

66

and each group of mechanism associated
with each column may be further deiined as
a unit. Extending longitudinally of the
machine is a series of narrow plates which
are supported upon transverse rods or bars
8 and 11 intermediate the opposite side
plates 4 and 5 of the machine. These nar
row plates are arranged in couples, the
plates in the respective couples being desig-
nated by the reference numbers 16 and 17.
The plates 16 and 17 of each couple are
situated relatively close to each other while
the couples are separated from each other a
relatively great distance. Interposed be-
tween the plates 16 and 17 of the respective
couples are rollers 18 which engage in slots
19 in the lower ends of the keys 20. There
are as many couples of these plates 16 and 17
as there are longitudinal rows of keys and

; the lower end of each key in each row ex-

tends between the plates of a couple and
are guided thereby and by the rollers 18
which occupy the slots 19. The keys 20 are
held normally in their uppermost positions
as shown in Fig. 8 of the drawings by
means of springs 21 one end of each of
which is secured to a roller 18 and the other
end of each of which is situated in the upper
end of the slot 19. Each of the keys in each
of the rows is provided with notches 25, 26

8

and 27 in the rear edge thereof, as shown
in Fig. 8. The upper edge of the notch 25
is inclined upwardly and rearwardly as in-
dicated and when a key is depressed 1s

adapted to contact with one of the rollers 28 7

seeured intermediate longitudinally extend-
ing bars 29. These bars are arranged in
couples, there being a couple associated with
each column or row of keys. The said bars
are supported at their rear ends upon the
upper ends of links 30 as shown at 31 and
at their forward ends upon the upper ends
of bell crank levers 32 which are pivoted
upon the transverse rod 7. The lower arms
of each of the said levers extend somewhat

downwardly and rearwardly and each of

them is provided with a laterally extending
pin 33 which normally is n engagement
with a forwardly extending projection 34
upon a lever 85. It will be understood that
there are as many levers 32 and 35 as there
are denominate units or columns. The levers
35 are pivotally supported upon a rod 8
which extends between the sides 4 and 5 of

the machine frame. The portion of each of yg

the said levers 85 to the right of the said
rod 8 extends upwardly and rearwardly
and terminates in a laterally extending pro-
jection 36 which serves as a stop for a stop-

ping pawl 37 which is pivotally supported :

upon an arm 38 pivoted upon the cross rod
or bar 9.

39 designates a pin which normally is held
against a tail portion 40 of the arm 38 by
the spring 41." Tt will be seen, therefore,
that the pawl 87 is movable about its pivot
toward the right so that when it is returning
from the position in which it is shown, for
ingtance, in Fig. 8 of the drawings, if it
should meet or contact with an obstruction
of any kind or character its movement
toward the front ol the machine would not
be prevented but would be permitted to con-
tinue so that it might finally resume the
normal position shown in Fig. 6 of the
drawings.

Tt will be understood that there is a stop-
ping pawl 37 and an arm 38 for each of the
columns of keys and for each of the levers

35. Normally the bars 29 are held in for- :

ward position by means of springs 42 which
are connected respectively with the forward
ends of the plates 16 and 17 and with the
said bars at 43. The tendency of the said

bars 29 to move forward holds the bell erank :

levers 32 in position with the laterally ex-
tending pins or projections 33 pressing up-
wardly against the forwardly extending tail
portions 34 of the stop levers 35 so that the
laterally extending projections 36 of said le-
vers are normally held in position in the path
of travel of the upper ends of the stopping
pawls 37 so that rearward movement of the
said pawls is prevented except under certain
conditions to be hereinafter referred to and
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described. As will be seen, however, even
when the said lever 35 is in the position in
which it is shown, for instance, in Figs. 6
and 8, the said stopping pawl 37 is permit-
ted to have limited movement the purpose
of which will be hereinafter described.
Upon the depression of any key in a column
the rearwardly and upwardly inclined up-
per edge of the notch 25 thereof contacts
with a roller 28 situated between the bars
29 and cams the said bars rearwardly so as
to cause a rearward movement of the upper
end portion of the bell crank lever 32 con-
nected to said bars and simultaneous down-

3 ward and forward movement of the rear-

wardly extending arm of said lever so as to
remove the lateral projection 38 thereof
from contact with the forwardly extending
tail 34 of the associated lever 85. Upon
this occurrence the associated spring 45 con-
tracts to cause pivotal movement of the said
lever 35 so as to carry the lateral projection
36 thereof upwardly and somewhat for-
wardly out of the path of movement of the
upper end of the coacting stopping pawl 37.
When a key stem has been depressed a roller
28 occupies the notch 26 and the lower edge
of said notch is ‘pressed upwardly against
the said roller by the action of the spring
21. Contact of the lower edge of the said
notch 26 with the said roller prevents the
return of the key to its normal position. It
will be observed that the notch 26 is quite
shallow as compared with the notch 25 so
that when any key of a column has been de-
pressed to bring a roller 28 into notch 26
the longitudinal bars 29 are held by the key
in rearward position with the roller bearing
against the bottom of said notch 26, being
held in such position by the spring 42. If
it should happen that a wrong key is de-
pressed in any column it may be released
merely by the depressing of any other key
in the column. This is due to the fact that
in depressing such keys the bars 29 are
caused to move toward the rear a distance
sufficient to carry a roller which may have
been in engagement with the notch 26 to the
rear of the rearwardly projecting portion
44 intermediate the notches 25 and 26.
Upon this occurrence a spring 21 causes
such previously depressed key to move up-
ward immediately to its normal position.

In addition to the guiding means for the
key stems, already referred to, it will be ob-
served that they are also guided by the sides
of holes or openings 462 in the top plate 46
of the machine.

The bell crank levers 82 are prevented
from lateral movement by reason of the fact
that the circular hub portions 32¢ thereof
project into and operate within circular
grooves 32° formed in the transverse rod or
bar 6; also the stop levers 85 are held
against lateral movement by reason of the

1,826,864

fact that the circular hub portions thereof
project into grooves 35 formed in a trans-
versely extending rod 8® which extends be-
tween the sides 4 and 5 of the machine.

M ochanism intermediate the keys and key
actuated  devices and the  accumulating
wheels and _operation of the same—A key
or keys having been depressed in any one or
more of the columns the number or numbers
indicated on such key or keys may be ac-
cumulated in the accumulators by  pulling
the operating handle 50 forward and releas-
ing the same in known manner. Said han-
dle 50 is of a construction substantially the
same as that shown in Patent No. 1,180,463,
issued March 2, 1915, except that the release
lever 15 and parts connected thereto shown
in said patent are omitted from the handle
construction shown herein.

51 designates a member of the handle
which is pivoted at 52 to a member 53 hav-
ing a hub 54. The members 51 and 53 are
held yieldingly in proper relation to each
other by means of springs 55. These springs
are adapted to yield under certain condi-
tions when the handle is pulled forward so
as to eliminate as far as possible any un-
necessary strain upon the mechanism due to
force applied through the handle, particu-
larly when the forward movement of the
portion 53 and the hub 54 thereof are
stopped as will be hereinafter described.
The hub 54 is provided with an opening
whereby it is adapted to be placed in posi-
tion upon the right hand end of the main
driving shaft 56 of the machine. The said
hub is retained in position upon the end of
the driving shaft 56 by means of a spring-
pressed locking pin 57 the inner end of
which engages a circular groove adjacent to
the end of said shaft.

The inner end of the said hub is provided
with projections (not shown) which extend
into correspondingly shaped openings 58
which are formed in opposite relation to each
other in the operating member 59, the rear
end of which is adapted to contact with n
stop 60 when the handle returns to its nor-
mal rearmost position. When the handle
1s pulled forward the operating member 59
15 pulled forward with it and by reason of
the engagement of said member with a pin
61 which projects laterally from the arm 62
which is rigidly connected with the main
driving shaft 56 the latter is rotated.

It may be noted that the operating mem-
ber 59, the arm 62 and other levers, connect-
ing links, etc. shown in Fig. 8 of the draw-
ing are situated upon the outside of a plate
63 which is supported upon and spaced
from the right hand plate 4 of the machine.
Secured upon the said shaft 56 and situated
between the plates 63 and 4 is an operating
cam member 64. When forward rotation of
the shaft 56 together with the parts con-
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nected therewith is once begun it must be
continued until a complete forward stroke
has been tuken. This is rendeved necessary
by the pawl 65 which is pivoted to the right
hand plate 4 of the machine and is held
in the position shown in Fig. 5 of the draw-
ings by means of a yielding spring 66.
When the shaft 56 together with the cam
64 is rotated toward the left, that is toward
the front of the machine, the outer curved
edge 67 of tho cam member 64 contacts with
the swinging pawl 65 and swings it toward
the left. Said pawl engages notches in the
curved edge 67 of the cam 64 and prevents
a return movement of the same until it has
made a complete stroke or movement toward
the left so that the lower end of the said
pawl drops into position at the right hand
edge of the said cam member. The said
cam member, together with the shaft 56 and
other parts connected thereto, may then
retwrn becavse the right hand edge of the
said cam contacts with the left band lower
edge of the said swinging lever 66 to swing
it toward the right, that 1s, toward the rear
of the machine so that as the curved edge
67 rotates toward the right the lower end
of the said swinging pawl 65 slides there-
over. The outer curved edge of the cam
member 64 is provided with a noteh 71 in
which the swinging end of the pawl 65 is
adapted to engage almost immediately upon
contact of the u%per left hand corner of said
cam member therewith whereby immedi-
ately after engagement of the cam member
with the swinging pawl 65 said cam member
is prevented from returning toward the
right. The said pawl is also adapted to en-
gage with the notches 72 in the curved edge
of said cam member to prevent return move-
ment. Also I have provided notches 73 In
the extreme right hand end of the curved
edge 67 so as to compel a complete disen-
gagement of the swinging pawl 65 from the
curved edge 67 before the cam membey 6:4
can start on a return movement. Movement
of the shaft 56 and the cam member 64
carried thereby toward the left is limited
by the contact of the edge of the member 64
at T4 with the stop 75 secured to the side 4
of the machine. '

Coiled springs 76 are secured at their rear
ends to the underneath side of the shaft 56
and at their forward ends to the arms 38 ad-
jacent to their forward or underneath edges,
as is shown in Fig. 6 of the drawings.
When the parts are in normal position, as
shown in Fig. 6, these springs extend par-
tially around the shaft 9 so as to create a
friction, which is harmless, between the said
spring and the said shaft to prevent rebound
of the parts. It will also be observed that
as the shaft 56 is rotated toward the front
the rear ends of the springs extend arvound
the #2id shaft, as is shown in Fig, 8, with

£

the same result as described in connection
with the shaft 9. Furthermore, by con-
necting the springs of the shaft 56 in the
manner shown the leverage of the said
springs upon the said shaft tending to ro-
tate the same is the same in all positions
of the shaft. There is a spring 76 for each
of the arms 88 connecting the latter to the
shaft 56. Tt is clear that upon rotating
the shaft 56 toward the front of the machine

by means of the handle 51 the sald springs

tond to cause a movement of rotation of the
arms 88 upon the shaft 9. Should no key in
any one of the columns be depressed move-
mont of the arms 38 under the influence of
the springs
the upper end of the stopping pawls 37 with
the stops 36 upon the levers 35. Each time
that the handle is pulled forward to rotate
the shaft 56 all of the arms 38 are moved
through this limited distance. Such move-
ment is sufficient to permit a carrying move-
ment from a dial of lower to the dial of next
higher denomination or order as will herein-
after be described.
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The keys bearing the digit numbers 1 to .

8 in each of the columns are provided with
depending rods 78 the lower ends of which
are provided, respectively, with lateral pro-
jections 79 which extend through radial
slots 80 formed in portions of the lower
edges of the
through the said slots the lateral projections
79 extend across the space between the plates
16 and 17 constituting each couple of the
ceries. The ends of the said lateral pro-
jections are bent at right angles as shown
at 81 to provide means for holding the said
lateral projections within the said radial
slots 80. These right angular projections
81 rest against the left hand side of the
plate 17 of each couple as is shown. These
lateral projections or extensions 79 consti-
tute stops which, when the keys are de-
pressed, are moved into the path of move-
ment of the stop pawl 37. Tt will be noted
that both the stop pawls 37 and the upper
rear ends of the levers 85 operate in the
spaces between the respective couples of
plates 16 and 17. In view of the fact that
the 9 keys are situated a relatively great
distance in rear of the slots for the 9 stops
T have provided the 9 keys with pivoted dp -
pending rods 82 the lower ends of which
are provided respectively with lateral pro-
jections similar to the lateral projections
upon the depending rods 78 which projec-
tions engage the bifurcated rear ends of
pivoted levers 83, there being a pivoted
lever for each of the rows or columns of
keys. The forward ends of these levers
beyond their pivots depend so as to bring
the laterally projecting stop portions 84
thereof into proper yi{ositlon to engage a stop
paw] 37 when a 9 key fn sny colump has
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been depressed. Normally the stops 84 are
sufficiently far to the rear that they will
not be engaged by the upper ends of the
stop pawls 37 when the latter move to the
rear as in the taking of a total or sub-tota)
as will be hereinafter described. The po-
sition to which the stop 84 upon a lever 83
may be moved by the pivotal moveinent of
said lever may be varied by bending or
jacking said lever in rear of its pivotal
support.

ssuming that a key, as for instance the
8 key as shown in Fig. 8 of the drawings,
has been depressed, it will be observed that
a stop 79 is thereby moved into position to
limit or halt the rearward movement of the
colperating stop pawl 37 when the latter
i the propelling
influence of the springs 76 and 85, the ar-
rangement and operation of the latter being
heremafter described:

It is desirable that after a key or keys
in a column or columns has or have beern
depressed and the handle has started on
its movement toward the front of the mn-
chine it should he impossible to depress
any other key or keys in any one of the de-
nominate columns. In order to prevent the
depression of a key wunder such circum-
stances I have provided locking bars 87, one
for each of the rows or columns of keys.
Each of these bars is provided with lateral
projections 88 which projections are adapted:
at the first part of the forward movement
of the handle 50 to move forward under-
neath the upper edge of the notches 26 in
all of these keys which have not been de-

ressed and which are in normal position.

uch a projection 88 is shown within a
notch 28 in Fig. 8 of the drawings under-
neath the upper edge thereof so that .it is
apparent that the said key cannot be de-
pressed. The stop projection 88 associated
with the depressed 8 digit key occupies the
notch 27 (see Fig. 8) and occupies a po-
sition immediately underneath the upper
edge thereof so that it also is prevented
from being further depressed after the han-
dle has started on its forward movement.
The forward portions of the said bars 87 are
provided with heok-shaped projections 89
which are hooked over the rod 14 as shown
in Figs. 6 and 8, the said bars thereby
having slidable engagement with the said
rod. The rear ends of the said locking
bars are supported upon a shaft 90 extend.
ing ‘transversely between arms 91 and 92
which are rigidly connected with the shaft
15. The arm 92 is in fact a part of a bell
crank lever the forward arm 93 of which
is provided with a pivotally connected de-
ending link 94 the lower end of which is
s%bthed as indicated at 95 and is in engage-
ment with a lug 96 which projects from the
side plade 4 and which acts as a guide ta
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retain the said link in
sition. The said link

proper vertical po-
94 Es provided ad-
Jacent to its lower end with a projection
97 which is situated underneath the rear
lower edge of the cam 64. Spring 98 con-
nected to the arm 91 and to the side plate
5 of the machine is always under tension
tending to move the said arms together with
the locking bars 87 having connection there-
with forwardly into the position shown in
Fig. 8. Normally the arms 91 are held in
retracted or rear position by reason of the
engagement of the lower edge of the cam 64
with the projection 97. Immediately the
handle starts npon its forward movement
the projection 97 is released so that the

spring 98 causes pivotal movement of the

arms 91 and a consequent forward move-
ment of the locking bars 87 into locking
position.

The arms 38 are connected by nieans of
suitable connections with sector devices for
operating the accummnlating wheels. These
sector devices may be regarded as units and
each unit is provided with a depending tail
or projection 100 with which the connec-
tions from the arms 38 are connected. It
will be observed npon reference to Figs. 6
and 8 that the rear edges of the lower end
portions of thege depending projections or
tails rest against a transversely extending
bar, known as a universal bar, 101. Tt is
apparent, therefore, that some means must
be provided for causing movement of the
said bar 101 out of contact with the said
projections before the said arms 38, together
with the parts connected therewith, can
travel toward the rear. For the urpose of
effecting rearward movement of the uni.
versal bar 101 out of engagement with the
depending projections or tails 100 T have
provided the eam mewmber 64 with a cam slot
102 with which a roller 108 upon the for-
ward end of the pivoted lever 104 is en-
gaged. The rear swinging end of the said
lever 104 is connected with a link 105 the
fear end of which has connection with the
upper end of an arm 106 which has rigid
connection with a relatively short shaft 107
the inner end of which is provided with an
arm 108, The rear end of this arm is bi-
furcated as is shown at 109, the bifurcated
ends being provided with adjusting screws
110 as shown. Between the adjacent Oppos-
ing ends of these adjusting screws is situated
the end of a projecting stud 111 which is
supported upon the rearwardly extending
arm of a bell erank lever 112 which is rig-
idly connected with the end of a shaft 113
supported in axial alinement with the shaft
107. The forwardly and downwardly ex-
tending arm of the bell crank lever 112 jg
connected with and supports the right hand
end of the universal bar 101 heretofore re-
ferred to, The Jeft hand end of the said
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bar 101 is connected with and supported
upon an arm 114 secured to the left hand
end of the shaft 113. In the construction
shown the said universal bar is integral with
caid arms. It is apparent, therefore, that
upon a movement of rotation of the cam
member or plate 64 the arn 106 is actuated
$0 as to cause pivotal movement of the bell
crank lever 112 and the arm 114 and of the
chaft 113 to which they are secured. As the
caxn member 64 is moved toward the left the
arm 106 is also moved toward the left, that
is, toward the front of the machine, causing
a constant rearward movement of the uni-
versal bar 101.

The sector units for causing rotation of
the accumulating wheels are pivotally sup-
ported upon the shaft 113. These sector
units respectively comprise the members 115
having the tails or projections 100 and the
gear segments 116. The lever-like members
115 are each situated on the left hand side
of a gear segment and are each provided
with headed studs or projections 117 which
project to the right through arcuate slots
118 in said segments. Springs 119 connect
the gear segments 116 with the forwardly
and downwardly extending projections 100
of the members 115. These springs being
under tension are at all times tending to
cause relative movement between the said
members 115 and gear segments 116 so as
to position the gear segments with relation
to the member 115 with the headed studs

. 117 in engagement with the upper ends of

the slots in the rear portions of the segments
116 and with the forward ends of the slots
in the upper front portions of the said seg-
ments.

The connection between the arm 38 which
is associated with the fifth row or column
of keys and which is the connection gshown
in Figs. 6 and 8 of the drawings comprises
the links 120 and 121 and the bowed or
looped member 122 interposed between and
connecting adjacent ends of the links 120
and 121. By adjustment of the looped mem-
ber 122 the links 120 and 121 may be ad-
justed toward or from each other so as to
shorten or lengthen the connection between
the arm 38 and the depending projection
or tail 100. The link 121 consists of two
parallel elastic or resilient members which
are permanently secured to the rear end
of the loop 122 while their rear ends are
detachably connected with the said projec-
tion 100 shown in Figs. 6 and 11. A rivet
123 is permanently secured to one of the said
members of the link 121 and is adapted to
extend through the projection 100 and
through an opening in the opposing mem-
ber of said link in which it is loosely fitted.
Tt will be apparent, therefore, that by bend-
ing the paralle]l members of the link 121 so
as to separate them the rear ends of the con-

7

nection may be readily removed from the
projection 100.

" In order to avoid the strains and stresses
incident to the construction involving what
is known as the “reach over” connection be-
tween the arms 38 and the projections 100
upon opposite sides of the center of the ma-
chine, that is to say, upon opposite sides of
the connection shown in Figs. 6 and 27 of the
drawings, I have provided means whereby
direct connection may be made between the
projections 100 and the said levers 38. The
necessity for some such construction arises
from the fact that the projections 100 which
constitute a part of the respective sector
units are situated much closer together than
are the arms 38. The means employed by
me for the purpose stated comprises two
series or groups of rock shafts each group
including four shafts 129. The inner ends
of these shafts terminate in opposing rela-
tion to each other upon opposite sides of the
longitudinal central plane of the machine
and are supported upon a central longitudi-
nally extending plate. The outer ends are
secured upon plates 129* supported at the
opposite sides of the machine upon the side
plates 4 and 5. The group of these rock
shafts together with the connections asso-
ciated therewith which is situated upon the
left hand side of the machine is shown in
Fig. 11 of the drawings. The rock shafts
together with the connections upon the op-
posite or right hand side of the machine are
identical in construction and arrangement.
Fach of the connections between any arm
38, other than the central arm which is shown
in Figs. 6 and 27, comprises a link 130 the
rear inner end portion of which consists of
the two parallel members 131 and 132. These
members 131 and 132 are elastic or resilient
and to the member 131 is secured a rivet 133
which projects through a hole in the lower
end of an arm 134 and the end of which be-
yond the said arm extends into an opening
in the member 132. The said arm 134 pro-
jects downwardly from one of the rock
shafts. Said rock shaft is also provided
with another downwardly depending arm
135 properly situated upon the said rock
shaft so as to bring the same into alinement
with the sector unit with which the connec-
tion in question is intended to be connected.
To the arm 135 parallel links 136 are con-
nected, the connection being made in sub-
stantially the same manner as described with
respect to the connection between the paral-
lel parts 131 and 132 and the arm 134. The
rear ends of the links 136 are permanently
connected with the forward end of a bowed
or looped member 137 and the rear end of
the latter is rigidly or permanently connect-
ed with the forward ends of two parallel
links 138 which are are adapted to be con-
nected with a projection or tail part 100 of
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one of the sectors to the right or to the left
of the sector to which the connection shown
in Fig. 6 of the drawings is connected. The
connection between the links 138 and the
projection 100 is made in substantially the
same manner as is the connecetion between
the links 121 and the projectio: 100 shown in
said Figs. 6 and 11 and 27.

It will be seen, therefore, that by the con-

» struction shown 1 have provided means

whereby connection between the arms 38
and the sector units is cffected in a manner
to eliminate all binding stresses and strains.

Upon the depression of the keys in any

: row or column of keys the bars 29 associated

with such row or column are moved rear-
ward and are held in rearward position as
heretofore described. These bars being con-
nected with the upper end of the bell crank
lever 82 causes pivotal movement thereof so
as to depress and hold depressed the lower
rearwardly extended arm thereof which per-
inits the spring 45 to cause pivotal movement
of the lever 35 so as to carry the stop 36
upon the rear upper end thereof out of the
path of movement of the stop pawl37. With
the parts just referred to in this position if
the operating lever be pulled toward the
front of thie machine and assuming that the
sector unit associated with the column, one
of the keys of which is depressed, is free to
rotate the springs 76 and 85 associated with
the mechanism which taken collectively may
be defined and described as'a denomination
unit, causes rearward movement of the arm
38, the connections between the same and
the sector unit, as well as a pivotal move-
ment of the said sector unit. Such move-
ment continues until the stop pawl 87 con-

J tacts with the stop 79 or 84 having connec-

tion with the depressed key.

K ey-release mechanism.—In case a key or
keys has or have been incorrectly depressed
it 1s desirable and necessary that there shall
be means for conveniently and expeditiously
releasing the same. For that purpose I
have provided the key-release key 140 situ-
ated at the right hand side and near the
front of the machine. The finger-piece or
cap of said key bears the letters “K R”.
The said key is normally held in its upper-
most position by means of a spring 141 hav-
ing connection at its lower end with the key
stem and at its upper end with a stud pro-
jecting from the plate 4. The lower end of
the said key is provided with a slot 142
which is in engagement with a stud 148 upon
the forward end of a release lever 144 which
is pivoted intermediate its ends at 145 upon
a stud projecting laterally from the plate 4.
The forward end of the said release lever is
provided with an open slot 146. The lower
edge portion of the said lever at its forward
end is extended to form an extension 147 to
whigh the lower end of a spring 148 is con-
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nected the upper end of said spring having
connection with a stud or other projection
upon the plate 4. The forward end of the
release lever 144 is held normally in its up-
permost position by the tendency of the said
spring 148 to contract. 149 designates a bail
arm having an outwardly extending stud
150 which projects through an opening 151
in the side plate 4 of the machine and be-

yond the latter into the open slot 146 in the 74

release lever 144. The bail arm 149 is piv-
oted upon the shaft 7. A similar but shorter
arm 152 is pivotally secured to the opposite
or left hand end of the shaft 7. A bail rod
153 1s seeared to and supported upon these
arms.  This bail rod normally is situated

directly above the rearwardly extending

arms of the bell crank levers 32. It follows,
therefore, that npon the depression of the
key-release key 140 the bail arms 149 and
152 and the Lail rod 153 are depressed caus-
ing r correspoading depression of the rear-
wardly extending arms of each and all of
the bell erank levers 32, Such movement of

these levers canses a rearwaid movement of

the several couples of parallel bars or links
29 so as to carry the rollers 28 to the rear to
thereby permit any key which may have
been depressed to move upwardly under the
influence of its spring 21.

Accumuluting wheels and controlling
mechanism t/ze?’e{o'r.——The accunulating
wheels or accumulators 159 are secured re.
spectively upon sleeves 160 which are rota-
tably supported upon a shaft 161, Associ-
ated with cach wheel is a gear wheel 162
aiso secured upon the said sleeve 160. Bach
geur is situated upon the right hand side of
the wheel with which it is associated. The
wheels are of disk shape and are provided
with recesses 163 within which are seated
ilanges 164 formed upon the sleeves 160.
The opposite ends of the sleeves are upset
agalnst the respective gear wheels 162 so
that the said gear wheels and the accumu-
lator wheels are secured permanently to-
gether so that there can be no relative move-
ment between a gear and its associated wheel
or accumulator. The flange 164 of each
sleeve js provided with a projection 165
which projects outwardly through an open-
ing formed in the flange-like portion of the
wheel which surrounds the recess 163. Each
of said projections constitutes a trigger the
purpose of which will be hereinafter de-
scribed. Normally the wheels are in their
lowerinost position with the gears 162 in en-
gagement with the gear segments 116. Tt is
apparent, therefore, that before the sector
units which include the gear segments 116
are caused to rotate by pulling the operat-
ing handle forward after the gepression of
one or more keys in the key-board the gears
162 should be disengaged from the said gear
segments, To accomplish this I have pro-
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vided mechanism including a cam lever 170
which is pivoted at 171 to a stud upon the
plate 63. The rear end portion of the said
cam lever is provided with a cam slot 172
with which a stud 173 projecting laterally
from the lower end of a swinging arm 174
engages. To take care of any lost motion
between the arm 174 and the cam lever 170
I have provided a clip adjustably secured
to the said Iever 170 in operative relation to
the cam slot 172. Normally the said cam le-
ver 170 occupies the position shown in Fig.
3 with the stud 173 in the upper end of the
cam slot 172. Upon the upward swinging
movement of the rear end portion of said
lever 170 the lower end of the arm 174 is
caused to move rearwardly by the rearward
movement of the stud 173 in the rearwardly
inclined portion of the cam slot 172. At its
Jower end the cam slot is extended slightly
forwardly and downwardly such lower end
portion being concentric with the axis of
movement of the cam lever 170 so that dur-
ing the latter portion of the upward move-
ment of the rear portion of the cam lever
the arm 174 remains stationary. Imitial up-
ward movement of the rear portion of the
cam lever 170 is caused by the contact of
the edge 175 of the cam device 176 carried
upon the arm 62. Said inclined edge 175
contacts with a roller 178 upon a stud 178"
upon the lower end of the swinging arm
179 which arm is pivoted at 180 upon the
cam lever 170. The said arm is provided
with a shoulder 181 which normally is in
contact with a lug 182 upon the said cam
lever 170 being held in.such position by
means of a coiled spring 183 one end of
which is connected to the swinging arm be-
low its point of pivotal connection 180 and
being connected at its opposite end with a
similar swinging arm 184 pivotally connect-
ed at 185 to the forward end of the cam le-
ver 170. The swinging arm 184 is provided
with a roller 186 secured upon a stud 187
at its its lower end with which both the edge
175 and the edge 188 of the angular cam
member 176 are adapted to contact. The
cam edge 175 contacts with the roller 178
on the stud 178* immediately upon the start-
ing forward of the operating handle 51. As
betore described, when the handle is pulled
forward the arm 62 is also carried forward.
By reason of the fact that the arm 179 is
prevented from turning upon its pivot
toward the left the cam arm 170 is com-
pelled to move in order to permit the pas-
sage of the angular cam member 176 under-
neath the said roller. Hence it will be seen
that the rear end portion of the said carm
member is lifted by a forward movement of
the cam member 176, The inclined cam edge
175 also contacts with the roller 186 upon
the stud 187 but in view of the fact that the
arm 184 upon which said roller is carried is

=

free to rotate toward the left, that is, toward
the front of the machine, the said cam edge
175 slides past the said roller 186.
Immediately upon the start toward the
vear of the arm 62 and the cam member 176
carried thereby the cam edge 188 contacts
with the roller 186 and owing to the fact
that the arm 184 is normally held against
movement toward the right by reason of the
engagement of a shoulder 190 thereon with
a stud 191 upon the forward end portion of
the cam lever 170 it is necessary that the
said arm 184 and the forward portion of the
cam lever 170 shall move upwardly in order

to permit the return movement of the said.

arm 62 and angular cam member 176. Such
movement of the cam arm actuates the arm
174 heretofore referred to.

An arm 1912 pivoted at 191° to the plate
63 adjacent to the rear end of the cam lever
170 is provided at its upper end with a roller
191¢ which is held by means of a spring 191°
against either of the beveled edges 191° or
191¢, depending upon whether the rear end
of the cam lever 170 is in depressed or ele-
vated position. When in depressed position
the roller contacts with the beveled edge
191° and tends to hold the rear end of said
lever in depressed position and resists up-
ward movement of said rear end until after
the roller 191° passes below the angle be-
tween the edges 191° and 191f. Thereafter
the pressure of the roller against the beveled
edge 191! assists in causing a rapid or quick
upward movement of the rear end of said
lever. As the lever is returned to the de-
pressed position shown in Fig. 3 of the draw-
ings the reverse action takes place. The
roller contacting with the beveled edge 191f
resists downward movement of the rear end
of the lever until the angle between the bev-
eled edges passes beyond the said roller 191°.
Thereafter the said roller acting upon the
odge 191° assists in causing an accelerated
downward movement of the rear end of said
lever.

The arm 174 is supported upon a hollow
stud 192 projecting laterally from the plate
63. The upper end of the arm 174 is pro-
vided with an upwardly extending projec-
tion 198 which normally is held in contact
with an eccentric stud 194 which extends
laterally from an arm 195 which is loosely
and pivotally supported upon a shaft 196.
A spring 197 having connection with a rear-
wardly extending projection 198 at the up-
per end of the said arm 174 and with the
said eccentric stud 194 holds the said pro-
jection 198 and the stud 194 in yielding con-
tact with each other. This is a very im-
portant feature of construction as herein-
after appears. The upper end of the arm
195 is provided with an oblong or rectangu-
lar chaped opening 200 through which a
similarly shaped projection 201 projecting
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laterally from an arm 202 extends. The
arm 202 is rigidly secured to a sleeve 203
which in turn 1s fixedly secured to the rota-
table and slidable shaft 196. To the oppo-
site end of the said sleeve an arm 204 is also
rigidly or fixedly secured said arm being
provided with a projection 205 having a slot
206 therein as shown in Fig. 16 for a pur-
pose to be hereinafter described. An arm
207 is also fixedly or rigidly secured to the
shaft 196 near the left hand side of the ac-
cumulator wheel section of the machine.
The shaft 161 upon which the accumulating
wheels, etc. are supported is supported upon
the outer rear ends of the arms 204 and 207.

208 designates a bar or plate which is situ-
ated above the wheels and which is provided
with depending portions 209 having open-
ings through w%lich the opposite ends of the
wheel shaft 161 extend. These depending
portions 209 are secured in position upon
the opposite ends of said shaft by suit-
able washers or otherwise. The depending
portions 209 are provided with forward ex-
tensions’'210 which are situated in contact
with the outer sides of the arms 204 and 207
and are secured thereto by means of nuts
and bolts 211. Upon the said bar are pro-
vided means at intervals as shown at 219 for
indicating the decimal and other divisional
points between the wheels; that is to say,
the first one of the said indicating points
upon the right hand of said bar is situated
between the second and third wheels. It
will be apparent that as the arm 174 is
shifted or oscillated back and forth from
front to rear the arm 195 is also correspond-
ingly oscillated and by reason of the con-
nection between the sald arm 195 and the
arms 202, 204 and 207 the latter three are
also shifted or oscillated to cause oscillat-
ing movement of the accumulator wheel
shaft 161 which is carried upon the outer
ends of the arms 204 and 207.

When the gears 162 are not in engagement
with the gear segments 116 it is desirable
that means be provided for preventing acci-
dental rotation of the said dials.

Accumulator - locking mechanism. — The
means provided for locking the. accumula-
tors comprises arms 215 and 216 which are
pivoted upon the shaft 196 and which are
situated directly inside of and in contact
with the hubs of the arms 204 and 207.
These arms 215 and 216 are connected to-
gether by means of the rods or bars 217, 218
and 219. The said arms also have slidable
engagement with a rod 220 which extends
transversely of the machine and is sup-
ported at its left hand end in a slot 221
opening toward the rear in the upper end
of a supporting plate 222 adjustably secured
upon a plate 223 which is supported upon
studs 224 projecting inwardly from the side
plate 5 of the machine. The left hand end
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of the rod 220 is provided with a circular
groove 225 which engages the plate 222
whereby axial movement of the said rod 220
is prevented.

The right hand end of the rod 2920 is situ-
ated in a seat 230 provided in the forward
edge of the upper end portion of an arm
231. The right hand end of said rod is held
normally in said seat by means of a spring
232 one end of which is connected to the said
rod and the other end of which is connected
to a point upon the upper end of said arm
231 a distance from and to the rear of said
rod. The said arm 231 is slotted as indi-
cated at 234 to provide an adjustable part
235 having a roﬁ)
cam slot 237 in the rear oblong shaped end
of a rearwardly projecting member 240
which is secured by means of nuts and screw

bolts 241 to the cam lever 170. The said ¢

member 240 being rigidly secured to the rear
end porticn of the oscillating cam lever 170
15 necessarily caused to oscillate in a verti-
cal plane therewith. Such vertical oscilla-
tion by reason of the engagement of the
roller 236 with the cam slot 237 occasions
oscillatory movement of the upright arm
231, the said upright arm being held nor-
mally in a forward position by the action of
a spring 245 having connection at its lower
end with a hook 246 upon the rear edge of
the said arm in rear of its pivotal connec-
tion at 247 to the plate 63. The other end
of said spring 245 is connected to a for-
wardly projecting arm of a bell crank lever
248 rigidly secured to a rock shaft 249,

250 designates a series of twelve locking
plates which are supported upon the rods
218 and 219 of the accumulator locking
frame. The rear ends of these locking plates
are shaped. to form rearwardly and down-
wardly extending more or less pointed por-
tions 251 which are adapted to extend into
the spaces between the gear teeth upon the
accumulator gears 162. Tt is apparent when
these projecting ends 251 are in engagement
with the gears 162 the latter are held against
rotation, Normally the locking frame and
the locking plates carried thereby are in the
position shown in Fig. 6 of the drawings in
which the locking projections or extensions
of the plates are not in engagement with the
gears 162. Immediately, however, that the
operating handle is started toward the front
of the machine the rear end of the cam plate
170 starts on its upward movement as has
been described carrying with it the arm 240,
The cam 237 is so shaped that the arm 231 is
immediately moved to the rear and by rea-
son of the connection of the spring 232 to
the rod 220 the latter is moved toward
the rear. Said rod extends through the side
arms 215 and 216 of the accumulator locking
frame above the pivot rod 196 on which they
are supported and causes a rearward and
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Jdownward movement of said frame whereby
the projections or extensions 251 upon the
locking plates are moved into engagement
with the accumulator gears 162. This is the
first relative movement between the accumu-
lators and the accumulator locking frame
which is effected. The cam slot 172 in the
cam actuating lever 170 for the accumulators
is so shaped that immediately aiter the lock-
ing plates have moved into engagement with
the gears 162 the said accumulators, through
the mechanism heretofore described, are
moved upwardly. The bottom portion of
the slot 102 is so shaped and related to the
axis of rotation of the cam plate 64 that
during the first or initial part of the for-
ward movement of the latter no movement
of the universal bar 101 is effected thereby
allowing time for the last two preceding
movements referred to before there is any
movement of the gear segments to rotate
the accumulators. Immediately that the
handle bar starts upon its return movement
under the influence ot the power springs 252
the said cam slot 172 causes an immediate
and quick return of the accumulator fraine
with the accumulators carried thereby into
normal position with the gears 162 m en-
gagement with the gear segments 116. The
cam slot 287 is so shaped that the arm 231
simultaneously moves toward the rear so as
to permit the accumulator lozking frame
with the locking plates thereof in engage-
ment with the teeth of the gears 162 to return
with the said accumulator. Immediately,
however, that the said accumulator gears 162
have engaged with the gear segments 116 the
said accumulator locking frame together
with the locking plates thercof are moved
out of engagement with the gear taeth of the
said  accumulator gear. As previously
stated, these last described movements are
effected at the beginning of the return niove-
ment of the operating handle and parts asso-
ciated with and controlled thereby.

In order to limit the downward movement
of the accumulator carrying frame I have
provided a bar 258 which is secured at its
upper end to the inner end of the part 201
adjacent to and upon the inside of the arm
902. Said bar 253 is provided with a bear-
ing seat 254 which is seated upon the sleeve
connecting the arms 202 and 204 The
lower end of the said bar 253 is extended
forwardly as shown at 255 and is adapted to
contact with the transverse bar 12. When
the accumulator carrying frame is in its
lowermost or depressed position a projection
956 extending rearwardly from the arm 202
engages in the notches of a plate 257 so that
lateral movement or displacement of the
accumulator frame and the accumulators
carried thereby is prevented at such time.
T+ the projection 256 should happen to con-
tact with the portions of said plate 257 be-

i1

tween the notches no harm will result be-
cause the springs 197 will yield to permit
separation of the projection 193 from the
stud 194

As heretofore described, if it happens that
a key in any row of the keys shall have been
depressed the sector unit corresponding to
such row is permitted to rotate to carry the
gear segnent 116 forwardly, such rotation
being effected during the time that the accu-
nulator frame is in elevated position with
the accumulator gears 162 out of engage-
ment with the said gear segment.

The extent of forward rotation of the sec-
tor units inclufling the gear segments 116
depends upon the key which may have been
depressed in a column. For instance, if a
key bearing a digit 8 shall have been de-
pressed, as 1s shown in Fig. 8 of the draw-
ings, 0 as to move a stop 79 connected with
said key into the path of travel of the stop
pawl 37, the sector unit corresponding and
codperating with such key will rotate
through a greater arc or distance than if a
liey bearing a digit 3 had been depressed.
These gear segments when the operating
handle is released do not begin their return
movement until after the gears of the ac-
cumulators have engaged with the gear seg-
ments 116. This is due to the fact that the
outer end portion 254 of the cam slot 102
in the cam plate 64 through a distance of
about 12 degrees is concentric with the piv-
otal axis of said cam plate whereby during
the first part of the return movement of the
said cam plate the actuating lever 104 re-
ymains stationary so that the universal bar
101 remains stationary and permits the sec-
tor units, including the gear segment 116, to
remain stationary. During this period the
cam slots in the cam lever 170 through in-
termediate mechanism heretofore described
effect a downward movement of the accumu-
Jator frame to cause the accumulator gears
162 to engage the gear segments 116 and to
cause the disengagement of the locking
plates of the accumulator locking frame
from the said gears 162. Continued rear-
ward movement of the cam plate 64 causes
movement of the lever 104 to effect forward
movement of the downwardly and for-
wardly depending arm of the bell crank
lever 112 to return the universal bar 101 to
its normal position shown in Fig. 6. By
reason of the contact of the said universal
bar with the projections or tails 100 of the
plates 115 (constituting a part of the sector
unit) such of the said sector units as have
been permitted to rotate toward the rear of
the machine as heretofore described are re-
turned to their normal position shown in
Fig. 6.

Tt may be here noted that during the lat-
ter part of the return of the operating handle
and the parts actuated thereby to mormal
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position after the forward stroke of the
said handle has been completed and the
handle released the keys of the respective
rows or columns which may have been de-
pressed are automatically released and per-
mitted to return to normal position. Such
releasing of the keys is effected by means of
a roller 260 mounted on an eccentric stud
261 upon the main cam plate 64. The roller
260 being supported upon the eccentric stud
261 may be adjusted as desired. Said roller
upon the forward movement of the cam plate
64 contacts with the upper side of the lower
end portion 262 of a swinging lever 263 piv-
otally mounted at 264 upon the rear end of
the key release lever 144, The lower end
portion of the said lever 263 is free to swing
toward the front of the machine so that the
said roller 260 slides over the same without
affecting the key release lever 144. Nor-
mally the lever 263 is in the position shown
in Fig. 5 of the drawings with a shoulder 265
thereof in engagement with a shoulder 266
forined upon the rear end of the lever 144,
being held in such position by means of a
coiled spring 267. Upon the return move-
ment of the cam plate 64 the roller 260 con-
tacts with the under forward side of the
lower end portion 262 of the lever 263 and
lifts the same. Such lifting action, by rea-
son of the contact of the shoulders 265 and
266, canses an upward movement of the rear
end portion and a downward movement of
the front end portion of the lever 144. Such

5 movement of the lever 144 actuates the bail

frame including the rod 153 to depress the
rearwardly extending arms of the bell crank
levers 32 to cause a rearward movement of
the vertical arms thereof and a consequent
rearward movement of the bars 29 to release
any and all keys which may be depressed.
Such movement takes place prior to the time
that rearward movement of the locking bars
87 is effected so that such keys as may have
been depressed and which are released move
upwardly only a portion of the distance
through which they have been depressed.
Such depressed keys having been released
first move upwardly until the lower rear-
wardly inclined edges of the notches 27 con-
tact with the stop projections 88,

The roller 260 first contacts with the under
side of the lower end portion 262 of the
swinging lever 263 when the cam plate 64
has returned through about one-third of the
distance of its return movement but such
keys as may have been depressed are not
actually released until the said cam plate has
moved through substantially two-thirds of
the distance of its return movement.

It should be noted here that in the opera-
tion of the machine whenever the operating
handle is pulled forward the stop pawls 3
associated with the key rows or columns in
which no key has been depressed move for-
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ward until they contact with the stops 36
upon the levers 35, Such limited movement
causes relative movement between the plates
or arms 115 and the gear segments 116 so as
to engage the studs 117 with the ends of the
arcuate slots 118 in said segments opposite
to the ends in which they are shown as be-
ing situated or engaged in Fig. 6 of the draw-
ings. When a bail rod 158 1s depressed by
the action of the roller 260 upon the swing-
ing lever 263, as heretofore described, so as
to carry the pins 33 upon the outer ends of
the rearwardly extending arms of the bell
crank levers 32 out of engagement with the
forwardly extending projections 34 upon the
levers 35, the springs 45 tend to cause pivotal
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movement of the pivoted levers 35 to disen-

gage the stops 36 from the stop pawls 37.
Such movement is prevented, however, by
the friction between the said stop pawls and
the said stops 86 so that movement of the
sector units at such times is prevented.

Just before the completion of its returning
forward movement the universal bar con-
tacts with the projections or tails 100 of all
of the plates 115 which have been moved
through the limited movement just described
and return the same to normal position.

It may be stated here that normally, that
Is to say, during the operation of the ma-
chine for accumulating items or numbers in
the accumulators, the forward movements
of the sector units are accomplished when
the accumulator gears 162 are not in engage-
ment with the said segments 116 as de-
scribed. When a key in a denominate col-
umn has been depressed the stop 79 asso-
ciated therewith which is moved into posi-
tion permits forward rotation of the sector
unit to an extent such that upon its return
movement after an accumulator gear has re-
turned into engagement therewith, as has
been described, rotation of the accumulator
corresponding with the column in which the
key has been depressed is effected through a
distance equal to the number of units in the
digit of the key depressed. If a 9 key be de-
pressed the accumulator will be rotated
through a distance of nine spaces or if a
key bearing an 8 digit be depressed the cor-
responding accumulator will be rotated
through eight spaces or units of distance.
It will be seen, therefore, that the number in-
dicated upon a depressed key is accumulated
or added into the corresponding accumula-
tor.

There being no keys in the key-board cor-
responding to the three accumulators and
the sector units associated therewith at the
left hand side of the machine and conse-
quently no means such as the stops 36 and
stop pawls 37 for holding the sector unmits
thereof against rotation when the operating
handle is pulled forward, it is necessary to
provide special means for that purpese.
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The means provided consists of a plate 268
which is pivotally supported upon a pivoted
rod 268 supported by the side plate 4 and
the two intermediate parallel upright plates
268> and 268°. The rear edge of said plate
268 is provided with a projection 268¢ which
normally contacts with the upper side of a
plate 268 which is riveted to the pivoted
rod 2682, In order to hold the projection
9684 normally in contact with the upper side
of the plate 268¢ I have provided a spring
268! the forward end of which contacts with
the under side of the forward edge of the
said pivoted plate 268. The forward edge
of the plate 268 constitutes a stop to limit
the rearward movement of the tails or pro-
jections 100 of the sectors associated with
the three dials at the left side of the ma-
chine. The said projections of these sector
units move forward at each operation of the
machine and engage with the forward edge
of the said stop plate 268. Such stop plate
serves the same function as the stopping
means 36 and 87 hereinbefore referred to.
The purpose of pivotally supporting the
stop plate 268 is to permit the return of one
or more of the projections 100 associated
with the three left hand sector units to nor-
mal position after the printing of a sub-
total as will hereinafter be described. The
underside of the rear edge portion of the
said plate 268¢ is adapted to contact with
a rod 269 which extends between and is sup-
ported upon the two intermediate plates 268"
and 268,

Repeating mechanism.—At times it is de-
sirable and necessary to repeat a number,
that is, to successively accumulate the same
in the accumulators and successively record
or list the same. In such case a repeat key
270 may be depressed which key may be heldd
in depressed position by reason of the engage-
ment of the notch 271 therein with the under
side of the top plate 46 of the machine. The
said key normally is held in its uppermost
or elevated position by means of a coiled
spring 272 having connection therewith.
The lower end of the said key is pivotally
connected at 273 to the upper and forwardly
extending arm of a bell crank lever 274 the
lower and downwardly extending arm of
which is provided with a pin 275 which
contacts with the under side of an upwardly
and forwardly projecting arm 276 of the
swinging lever 263. The lug 275 is pre-
vented from becoming disengaged from the
arm 276 by means of a hook-like projection
277 upon the forward end thereof. Upon
the depression of the key 270 the bell erank
lever 274 causes rearward movement of the
arm 276 and simultaneous forward move-
ment of the lever 263 so as to carry the
same into such position that it cannot be
engaged by the roller 260 upon the cam
plate 64, It is apparent that when the

18

lever 263 is in the position last described
there is no means actuated by any of the
moving parts to release the keys in the
denominate columns and as the depression
of the said repeat key 270 does not in any
manner affect the actuation and operation
of the cam plate 64 and the accumulator
actuating cam lever 170 the accumulators,
accumulator locking frame and the sector
units are actuated and operated just as they
usually are when the keys in the denomi-
nate columns are depressed.

Non-adding mechanism.—In order to pre-
vent the accumulation into the accumulators
of numbers or items corresponding to the
keys which may have been depresse?l I have

rovided a non-adding mechanism compris-

ing a non-add key 280 having a slot 281 in
its lower end with which is engaged a stud
282 adjacent to the forward end of a
swinging lever 283 pivoted at 284 to the for-
ward end of the plate 63. Normally the stud
282 is held in the upper end of the slot 281,
as shown, by means of a spring 285 one end
of which is connected with the forward end
of the said lever 283 and the other end of
which is connected to the upper forward
edge portion of the plate 63. The key 280
normally is held in its uppermost or elevated
position with a stop 286 in contact with the
under side of the plate 46 by means of a
coiled spring 287 shown in Fig. 3. Upon
the depression of the said key the rear end
portion of the lever 283 is elevated so as to
cause a pin 288 carried upon the outer end
thereof to contact with a projection 289 upon
the swinging lever 184 to cause a swinging
movement of the latter so as to carry the
roller 185 thereof forwardly into such po-
sition that it is out of the line of movement
of the angular cam member 176. As al-
ready described the first action of the said
cam member or plate 176 upon the cam lever
170 is to cause an upward movement thereof.
As has been described the downward move-

ment of the said cam lever is effected by en-

gagement of the said angular cam member
176 with the roller 186 upon the return
movement of the former. It will be appar-
ent, therefore, that if the swinging lever 184
is moved into position so that the roller 186
carried thereby is out of the line or path of
movement of the said angular cam member
176 the said cam lever cannot be caused
thereby to move in a downward direction.
Consequently the said cam lever remains in
the elevated position to which it is first
moved with the accumulator frame in its
raised position with the gears 162 thereof out
of engagement with the gear segments 116 so
that rotation of the latter would not cause a
corresponding rotation of the accumu'ator
wheel; hence no number would be accumu-
lated in the accumulator wheels.

Transfer mechanism.—In machines of the

75

80

85

90

95

100

105

110

115

120

125

130



10

25

30

-2
e

40

45

a0

65

14

character to which my invention relates
means whereby a carrying operation from
an accumulator of lower to an accumulator
of higher denomination or order may be ef-
fected or accomplished is necessary. For in-
stance, if the 9 digit key in the unit column
be depressed a couple of times and the ma-
chine operated after each depression it is
apparent that in accumulating and indicat-
ing the sum 18 thereof in the accumulators
a carrying operation from the accumnlator
of the units column to the accumnulator of the
tens column will be necessary.

Ashasbeen already described, normally the
gear segnient 116 is in engagement with the
accumulator gears 162. Also the springs 119
connecting the gear segments 116 with the
arms 115 tend to cause relative movement of
the same, the tendency being to move the
gear segments toward the rear. It is a rela-
tive movement between these parts when per-
mitted at the proper time and under proper
conditions which effects a carrying move-
ment of the accumulator in the denomination
next above that of the lower denomination
from which the carrying operation takes
effect.

The gear segments 116 are provided re-
spectively with laterally extending projec-
tions 290 which are adapted to engage the
forward ends of stop levers 291 which are
pivoted upon a rod 291¢ which extends be-
tween the parallel upright plates 268 and
268°. The stop arms 291 are adapted to be
depressed so as to disengage the forward
ends thereof from the stops 290 by means of
the tripping projections 165 which contact
with the upper edges of the projecting por-
tions 292 upon the forward upper edges of
the said stop arms 291. One of the said pro-
jections 165 is shown in Fig. 28 of the draw-
ings as being in engagement with a projec-
tion 292, the arm 291 having been already de-
pressed thereby so as to release the stop 290
and permit rearward swinging movement of
the gear segment 116 provided other parts of
the mechanism are in condition to permit
such movement, The projections 299 pro-
vide shoulders 2922 adjacent to the forward

4 ends of the said arms 291 which limit the

rearward swinging movements of the gear
segments 116 when the stops 290 thereof
have been disengaged. The rear edges of
said projections 292 also constitute shoulders
293 which act as stops to limit rotation of
the accumulators toward the rear, that is, in
the direction of the hands of a watch, having
reference to the illustrations of these parts
as shown in the drawings,

In Fig. 20 the projection 165 is shown In
normal position immediately to the right of
the projection 292 in which position the ac-
cumulator with which the said projection
165 is assoeiated is in zero position, )

For the purpose of guiding the stop arms
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291 as they are moved about their pivot 291*
I have provided the guiding projections 293*
which work in slots 294 formed in the for-
ward under side of a rod 293*. The upper
side of said rod 293® is also slotted as indi-
cated at 294® and serves as a guide to pre-
vent lateral deflection of the gear segments
116. 1In case it should happen that after a
stop arm 291 is depressed so as to disengage
the forward end thereof from a stop 290 of
a gear segment and such gear segment is
held against or prevented from swinging to-
ward the rear means is necessary to hold the
said stop in depressed position until after
such gear segment is released to permit such
rearward swinging movement. The means
employed by me for that purpose consists of
catch arms 295 pivotally supported upon a
pivot rod 296 extending transversely of and
supported upon the parallel intermediate
sicle plates 268> and 268°. The forward edge
portions of the said catch arms are provided
with shoulders 295* and 295* which are
adapted to engage projections 291" extend-
ing toward the right from the lower front
edge portions of tﬁe stop arms 291,

When the parts are in normal position
as shown, for instance, in Fig, 20, the pro-
jection 291" is in engagement with the
shoulder 295, These latter shoulders limit
the npward swinging movement of the stop
arms 291 and hold them in such pesition
that the stop projections 290 on the
gear segments 116 will contact there-
with. The projections 165 are of such
length that when one of them contacts with
a projection 292 upon a stop arm it de-
presses the forward end thereof a distance
to permit the catch arm 295 to swing for-
ward to carry the shoulder 295 over the
projection 291*. Hence the said arm 291
will be held in its depressed position until
a gear segment 116 swings to the rear so
that the stop projection 290 contacts with the
upper end of the catch arm 295 at 297 to
push the same to the rear and thereby dis-
engage the shoulder 295* from the projection
201", The coiled spring 298 is connected
with hooks 298* and 298> upon the stop arm
291 and upon the stop catch 295 and by rea-
son of its tension tends to swing the arm
291 upwardly and the stop. catch 295 for-
wardly.

When, in operating the machine, the op-
erating handle is pulled forward the con-
nections between the levers 38 and the sec-
tor units move rearward in all of the col-
umns or column units until they are stopped
by reason of the contact of the stop pawls
3% with the stops 36. Of course, in the
column in which a key has been depressed
the stop pawls 37 move rearward until
they engage a stop having connection with
the depressed key. The movement of the
connections rearwardly to the extent just de-
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scribed in those columns in which no key
has been depressed is sufficient to permit
and cause movement of the arns or plates
115 a distance sufficient to carry the head-
ed studs 117 from the position shown in
Fig. 21 of the drawings to positions in the
other or opposite ends of the slots 118 in
the gear segments 116. It is apparent,
therefore, that no carrying movement of a
gear segment can be cffected until the uni-

versal bar-101 has reached almost the end

of its return movement where it contacts
with and picks up the projections 100 of
the plates or arms 115 and returns them
to the mormal position shown in Fig. 6
of the drawings. As this pick up move-
ment occurs the carrying springs 119 arc
permitted to cause rearward pivotal or
swinging movement of the gear segments
116 to cause a movement of the gear which
has been released through a one-step move-
ment so as to acccumulate a unit in the col-
umn of next higher denomination than
that in which the digit key was depressed.

It also may happen that a stop arm 291
is released to permit a carrying movement
from lower to a higher denomination at a
time when the gear segment of such higher
denomination is in a forward position with
the projection 290 thereof out of contact
or engagement with the forward end of a
stop arm 291. In such case it is necessavy
that the stop arm 291 shall be held in de-
pressed position until the gear segment of
such higher denomination has traveled rear-
wardly to carry the stop projection 290
thereon above the upper edge of the for-
ward portion of such stop arm. Such stop
projection will engage the upper end of the
catch arm 295 and move it rearwardly as
described.

Assuming that a carrying operation has
been effected as described the gear segment
will remain in position with the stop pro-
jection 290 overlying the upper edge of the
forward end portion of the arm 291 until
the operating handle has been pulled for-
ward to operate the machine. The pulling
forward of the handle and of the parts con-
nected therewith causes a rearward move-
ment of the connections between the arm
38 and the projections or tails 101 of the
arms 115 through a limited distance as
heretofore described. In view of the fact
that the carrying spring of the sector unit
in which the carrying operation has been
effected has caused such relative movement
between the gear segment 116 and the arm
or plate 115 that the headed studs 117 oc-
cupy positions in engagement with the ends
of the slots 118 opposite to that of the po-
sitions in which they are shown in Fige.
6 and 21 such movement of the said plate 115
necessarily occasions a corresponding move-
ment of the gear segment 116 thereby re-
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turning it to normal position. The opers-
tion of returning the gear segment to such
normal position is frequently referred to
as a “resetting” operation.

In order to insure that the gear segments
shall be moved through a distance sufficient
to make certain that the forward end of
the arm 291 will move upwardly in front
of the stop projection 990 T have provided
upon the Inner side of the cam slot at its
outer end a projection 299 which contacts
with the roller 103 upon the completion of
the forward movement of the cam plate
64 so as to cause an extra or additional
final movement toward the rear of the uni-
versal bar 101 whereby it is made to con-
tact with parts 299* of the gear segments
and cause an extra forward movement of
the same so ag to permit without fail the
return of the previously depressed stop arm
into position in rear of its codperating stop
projection 290,

Attention has alveady been called to the
fact that while the machine includes twelve
acccumulating wheels it only includes nine
columns of keys. It is apparent, therefore,
that the accumulation of amounts sufficiently
great to include either one or all of the three
Teft hand accumulators is due to transfer
movements or actions alone. The mecha-
nism for transferring or carrying into these
three left hand accumulating wheels is iden-
tical with the mechanism above described.

Recording mechanism. — 300 designates
type carrying bars the lower ends of which
are secured to the rear ends of the plates
or arms 115 adjacent to the lower edges
thereof. The upper end portions of the said
tipe bars are adapted to be impelled or
thrown rearwardly for the purpose of caus-
ing the type 301 thereon to strike or im-
pinge upon a platen 302.

303 designates an arm secured to the left
hand end of the main driving shaft 56 of
the machine. To the upper end of this arm
the main power springs 252 for returning
the handle and the parts operated thereby
to normal position are secured, the rear ends
of such springs being conmected with a
double hook member 305 supported at the
upper rear end portion of the side plate 5.
306 designates a downwardly depending
arm which is secured upon the outer left
hand end of a short shaft 307 which is
supported upon the plates 5 and 268* and
268° in bearings therein. The rear end of
a bar 308 is pivotally connected to the lower
end of the arm 306 while the forward end
of the same is connected to the lower end
of the depending arm of a non-print bell
crank lever 309 which is pivoted at 310
upon the side plate 5 of the machine. The
forwardly extending arm of the bell crank
Jever 809 is provided with a downward ex-
tension 811 having a curvilinear slot 312
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therein with which is engaged a stud 313
upon the lower end of a non-print key 314
having a notch 315 therein which is adapted

to engage the top plate 46 of the machine

so that when the said non-print key has been
depressed to prevent printing movement of
the type bars it i¢ held in such position ws
long as may be desived. Normally the said
key 314 is held in elevated position by means
of the coiled spring 316 with the stud 313
in the upper end of the slot 312. With the
key 314 in the position shown in Fig. 4 of
the drawings it 1s apparent that the depend-
ing arm of the bell crank lever 309 may be
moved toward the front.

320 and 821 designate bars each of which
is pivoted at its front end at 322 to the lower
rear edge portion of the arm 308, such
pivotal point being very nearly directly in
rear of the shaft 56. The rear end of the
bar 820 is provided with a slot 323 with
which is engaged a screw-threaded headed
stud 324 projecting from near the lower end
of the arm 306. Normally the said stud is
situated in the forward end of the slot 323
as is shown in Fig. 4 of the drawings. The
rear end of the bar 321 is also provided with
a slot 330 with which is engaged a stud 831
situated near the upper end of the upwardly
extending arm of a bell crank lever 3832
which is pivoted at 333 upon the side plate
5. The upper end of the upwardly extend-
ing arm of the bell crank lever 332 is pro-

.vided with a straight portion 835 which is

adapted to be engaged by the hooked end
of a holding pawl 336 pivoted at 837 upon
the side plate 5. The holding pawl 836 is
provided with a projection 338 by means of
which pivotal movement thereof is adapted
to be occasioned to release it from engage-
ment with the upper end, at 335, of the bell
crank lever 332. Normally the stud 331
occupies the position in the slot 330 shown
in Fig. 4 of the drawings. The holding pawl
336 is connected with the arm 306 by means
of a yielding spring 340. The line of the
said spring if extended would pass below
the pivot 337 of the said holding pawl so
that the tendency of the said spring is to
turn the said pawl in a direction to cause
it to engage the upper end of the upwardly
extending arm of the bell crank lever 332.
In the operation of the machine when the
operating handle 51 is pulled forward to
cause forward rotation of the shaft 56 the
arm 303 is also rotated so as to draw the
bars 320 and 321 forwardly. Such forward
movement of the bar 320 does not, however,
disengage the stud 824 from the forward
ehd of the slot 323 in the bar 820 by reason
of the fact that the spring 340 is permitted
to contract so as to cause a simultaneous
forward movement of the arm 306. Such
forward movement of the arm 306 also
causes a forward movement of the bar 308
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thereby causing pivotal movement of the
bell crank lever 309, Such pivotal move-
ment of the bell crank lever causes an up-
ward movement of the forwardly extending
arm thereof until the stud 313 upon the key
314 occupies a position at the lower end of
the slot 312. As the bar 321 moves forwardly
the rear end portion thereof slides upon
the stud 331, the latter remaining stationary
until just at the moment that the handle bar
and the main_driving shaft 56 with which
1t is connected reach the limit of their for-
ward movement. Simultaneously or sub-
stantially simultaneously with this occur-
rence a block or projection 845 secured to
the inner or right hand side of the bar 320

contacts with the releasing projection 338

of the holding pawl 836 to cause pivotal
movement of the latter to disengage the
hooked end thereof from the upper end of
the upright portion of the bell crank lever
352, Immediately upon such release the bell
crank lever 332 is shifted under the influence
of the spring 350 the lower end of which
is connected with the arm 351 extending for-
wardly from a shaft 352 said shaft being
supported in bearings at the lower rear
ends of the two intermediate plates 268®
and 268 353 designates an arm secured
at the left hand end of the shaft 852 just
outside of the side plate 5. Said arm ex-
tends forwardly and is slotted as indicated
at 354 to receive a stud 355 upon the rear
end of the rearwardly extending arm of the
bell erank lever 332. The upper end of the
spring 350 is connected with a projection
358 which extends forwardly beyond the
pivotal connection at 360 between the angu-
lar member 361 and the rearwardly and
horizontally extending arm of a bell crank
lever 362 which is rigidly connected with
a1 rotatable shaft 363 which is journaled in
bearings in the intermediate parallel up-
right plates 268> and 268°. The said bell
crank lever 362 is situated inside of and
adjacent to the upright plate 268, The
lower end of the angular member 361 is
pivotally connected to an arm 865 which
extends upwardly and slightly rearwardly
from the shaft 307, being rigidly secured
to the latter and being situated upon the
outside of and adjacent to the intermediate
upright plate 268°. Tt will be seen, there-
fore, that immediately upon the release of
the upright arm of the lever 832 the latter
is caused to rotate through a predetermined
distance by the spring 350 acting through
the arms 351 and 853. The distance through
which the lever 332 is permitted to rotate
may be adjusted and controlled by means of
an adjustable eccentric stop 370. When the
upwardly extending arm of the bell crank
lever 332 snaps forward the stud 831 thereon
is-carried again to the forward end of the
slot 830 in the link or arm 321 so that as
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the arm 308 is returned to normal position
after having been operated the said arm
acts against the stud 331 to return the upper
end of the upwardly extending arm o the
bell crank lever 332 into engagement with
the holding pawl 836. 'Simultaneously also
the bar or link 320 acts to return the arm
306 and parts connected therewith to nor-
mal position shown in Fig. 4.

For the purpose of adjvsting the arm 306
upon the shaft 307 and with relation to the
parts with which it codperates T have pro-

-vided a fixed arm 371 having a laterally ex-
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tended projection 372 through which an ad-
justing screw 873 is extended and which en-
gages with the rear edge of the arm 306. By
adjustment of the said ~screw 1t 1s ob-
vious that the arm 306 is also adjusted.

375 designates a bell crank lever secured
to the right hand end portion of the rota-
table shatt 363 adjacent to and inside of the
intermediate plate 368°.
bail rod secured 1
upper ends of the said bell crank levers 362
and 875 which bail rod extends through arc-
uate slots 877 in the type bar actuating plates
878, which are pivoted upon the shaft 363.

It will be noted that there are as many
type bar actuating plates 378 as there are
type bars 300; also that there are as many
type bars as there are accumulating wheels.
There are, in fact, in the construetion shown,
twelve accumulating wheels, twelve type
bars and twelve type bar actuating plates.
The upwardly extending portions of the
bell crank levers 362 and 375 with the rod
376 constitute a bail which normally occu-
pies the position shown 1n Fig. 6 with the
bail rod 376 situated in the forward ends of
the arcuate slots 377 in the type bar actuat-
ing plates 378. Upon the forward movement
of the arm 306, as heretofore described, the
shaft 307 would rotate to cause rearward
movement of the arm 365 secured thereto.
Quch rearward movement through the angu-
lar connécting member 361 occasions pivotal
movement of the bell crank lever 362 to
cause rearward rotatory movement of the
shaft 363, the upwardly extending arms of
the bell crank levers 862 and 375 being simul-
taneously moved toward the rear so as, to
carry the bail rod 376 from the position
shown in Fig. 6 to the rear ends of the said
slots 877.

Normally
are held in
by means of
jections 380

the type bar actuating plates
the position shown in Fig. 6
laterally extending stop pro-
upon stop pawls 381 pivoted
upon the rod 382 extending tr‘ans:verselj{ be-
tween the two intermediate upright plates
968> and 268°. Coiled springs 383, one end
of each of which is connected to a trans-
verse bar 384 supported at its opposite ends
upon the intermediate upright plates 268"
and 268° and the other end of each of which

376 designates a.
to and supported upon the.

PE

a7

tis conneited to a type bar actuating plate

. 378, tend to cause pivotal movement,.of the

' said plates toward the rear of the machine.

' Such tendency, however, is resisted and piv-
cotalimtovements of the said plates prevented 70
normally by the projections 380, and the
"bail rod 376 which is in engagement with
the forward ends of the arocuate slots 877.
I the bail rod be moved to the rear and if
tthe lateral stop projections 38Q should then 76
be released from underneath shoulders 385
1‘11‘}')‘011 the rear ends of the type bar ac‘,tqa,tinlgl
“plates 378 (there is a shoulder 385 on eac

“-plate and a separate 'stop projection 380

“for co-acting with such shoulder) the 80
‘springs 383 cause sudden rearward pivotal
‘movement of said plates 378. In order,
“therefore, to release predetermined type bar
actuating plates to permit the desired type
bars to be impel!'lec'[p rearwardly to contact 85
with or impinge upon the platen, orupon
a ribbon interposed between the type bars
amdl the platen, I have provided means for
aadtuating such of the said stopping pawls
881 as i1t may be desired to release at or 90
about the time that the bail rod 376 teaches
dhie rear ends of the slots 377. For this pur-
‘pose I have provided arms 387 which extend
‘rearwardly from the shaft 852 and are rigid
stheretwith, said arms being situated inside 5
«f the lower end portions of the intérmedi-
ste plate 268® and 268°, and being. tonnect-
ied at their outer ends' by means of ‘a rod
:388 upon which is pivoted a number of trip-.
iping members 389 which are provided at 100
:their upper ends with lateral projections
'389* which are adapted, upon the occurrence
‘of certain conditions, to engage shoulders
390 upon the holding pawls 381 to cause
pivotal movement of the latter in opposition 105
‘to springs 891 which tend to hold the lateral
stopping projections 380 of the holding
pawls in ferward position to engage the
shoulders 885 upon the rear ends of the .
type bar actuating plates 378. The springs 110
B9 are connecte‘g at their rear ends to a
plate:892 secured upon a bar 393 supported
etwizen the upright plates 268 and 268°
‘The forward edge of said plate is notched.
:as indicated at 394. The pivoted tripping 115
members 389 extend through said notches
394 and are held and guided thereby. The
tripping members 889 are respectively slot-
ted to provide arms 400 which extend for-
wardly and upwardly and are at their up- 120
per ends provided with rollers 401 which
engage the edges of the rear ends of the
arms or plates 115 of the sector units. . The
advantage of supﬁ»orting the rollers 401
upon arms 400 is that the latter may be ad- 126
justed so as to adjust the pawl trippin
members 889 with respect to the parts witﬁ
which they coSperate. While the rollers
401 are in contact with the upper edge por-
tions 402 of the rear ends of the arms or 180
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plates 115 the members 389 are held rear-
wardly so that the lateral projections 389
thereof will not contact Witﬁ) the shoulders
390 even though said members might be de-
pressed. However, upon an upward move-
ment of the rear end portions of the said
plates 115 the rollers 401 fall into depressions
403 formed in the rear edges thereof to per-
mit the said tripping members 389 which are
associated with the plates or arms 115 which
are rotated to move forward under the in-
fluence of the springs 404 so that the projec-
tions 389 thereof are carried into position
over the shoulder 890. After the sald mem-
bers 389 have been moved into such posi-
tion any downward movement thereof
causes pivotal movement of the holding
pawls 881 to remove the stop projections
380 thereof out of engagement with the
shoulders 385 of ‘the type bar actuating
plates 378. The shaft 352 cannot be rotated
until the pawl 336 is released from the up-
per end of the upright arm of the bell
crank lever 332 which occurs at the end of
the forward movement of the operating
handle. Immediately such pawl 336 is re-
leased the spring 350 operates to quickl
rotate the shaft 352 to carry the arms 38
downwardly thereby causing a correspond-
ing’ downward movement of the members
389. All of those members 389 whose roll-
ers 401 are in contact with the rear edge
of a sector arm 115 which is associated with
a column in which a key has been depressed
S0 as to permit pivotal movement of the said
arm 115 are moved into position by their
springs 404 to bring the stops 389 at the
upper ends thereof over the shoulders 890
upon the holding pawls 881. The down-
ward movement thereof causes disengage-
ment of the stops 385 upon the said pawls
from the corresponding type bar actuating
plates 378 to permit the springs having con-
nection therewith to cause a sudden move-
ment of the said type bar actuating plates
to propel the associated type bars rear-
wardly against the platen.

The type bars are respectively provided
with slots 405 extendin longitudinally
thereof in rear of and parallel with the faces
of the type thereon. 406 designates arms or
pitinan rods which respectively are provided
with laterally extending projections 407 at
their rear’ ends’ which extend into and
through the slots 405 and are slidably en-
gaged “therewith. The forward end por-
tions of the said arms are extended down-
wardly and are pivotally connected with the
tylpe ar actuating plates 878. The later-
ally extending projections 407 extend
through horizontal open ended slots 408 in
pardllel disposed and relatively closely re-
lated type bar guiding plates 410. These
guiding plates are held rigidly in fixed posi-
tion with telation to cach other upon par-
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allel rods 411 and 412 supported upon the
intermediate upright plates 268> and 268,
These type bar guiding plates 410 may be
generally described as being of triangular
shape with one of the angular portions, how-
ever of each of the same removed in or-
der to provide a space extending trans-
versely of the machine in which the platen
and other mechanisim are situated, }X)t the
lower angles of the said plates 410 notches
415 of the shape shown in Fig. 6 are pro-
vided. The portions of the said plates in
rear of the said notches fit slots or notches
416 formed upon the rear side of the rod
411. The upper forward portions of the
notches ‘415 are shaped so as to fit the en-

gaging portion of the said rod 411. Notches -

420 are provided in the respective plates di-
rectly above the notches 415. The upper
forward edges of these notches are straight,
as indicated, and the portions of the said
plates above and in front of the said notches
engage slots 421 formed in the forward
side of the rod 412. The rear lower por-
tions of the said notches 420 are shaped so
as to fit closely against the contacting por-
tions of the rod 412. The plates 410 are
separated from each other upon the rods 411
and 412 by means of spacing ridges 499.
The plates are clamped between the rods
and held in position therebetween by means
of screws 424 which bind the said rods to-
gether. It will be apparent, therefore, that
the type bars being situated in the spaces
between the guiding plates 410 the llt)ztter
serve to guide the said type bars and pre-
vent lateral displacement thereof. It is also
apparent that the type bar driving connec-
tions 406 are guided in their movements by
reason of the engagement of lateral projec-.
tions 407 with the slots 408.

Upon reference to Fig. 2 of the drawings
it will be observed that the type bar driv-
ing connections 406 are situated upon the
right hand side of the respective type bars
with which they are associated and that the
lateral projections 407 thercof extend be-
yond the type bar with which it is directly
associated into the slot of the adjacent type
bar guiding plate 410 situated immediately
to the left.

If a key in any column be depressed with-
out depressing keys in the columns to the
right thereof it is necessary not only that
the digit number upon the key which has
been depressed shall be recorded or print-
ed but also that the type bars to the right
of the type bar corresponding to the column
in which the key was depressed shall be re-
leased and permitted to impinge upon the
platen in order that the proper number
shall be recorded. To accomplish this pur-
pose I have provided projections 430 upon
the pawls 381 which projections extend lat-
erally toward the right of the machine and
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the projection upon one pawl overlaps the
next pawl to the right so that should a pawl
be released to permit the printing of a digit
in the thousands column each pawl to the
right thereof will also be released in order
to permit the type bars corresponding to the
hundreds, tens and units_columns to be re-
leased and actuated to Impinge upon the
platen as described.

Tn the normal operation of the machine
when accumulating and recording simul-
taneously the key 314 occupies the position
shown in Fig. 4 of the drawings. In case,
however, it shall be desired to operate the
machine for the purpose of accumulating
the amounts of the items of the accumulat-
ing wheels without at the same time record-
ino the items upon a suitable strip pro-
vided for that purpose, as will be hereinaf-
ter described, the key 314 should be de-
pressed and retained in depressed position
by the engagement of the notch 315 with
the top plate 46 of the machine. When in
cuch position the stud 313 will occupy a
position in the lower end of the slot 312 in
the bell crank lever 309 so as to prevent piv-
otal movement of the latter. This will pre-
vent longitudinal movement of the bar 308
which connects the lower end of the down-
wardly depending arm of the bell crank
lever 309 with the lower end of the arm
306. The latter arm, therefore, will be held
stationary so that as the bar 320 is moved
forward as a result of the pivotal move-
nent of the arm 303 rigidly connected with
the main operating and driving shaft 56 it
will not be lifted sufficiently to cause the
block 345 secured thereon to contact with
the projection 338 of the swinging pawl 336.
Consequently the said pawl 336 is not dis-
engaged from the upper end of the upright
arm of the bell crank lever 332 so that the
spring 350 is prevented from causing piv-
otal movement of the shaft 352 to actuate
the various parts connected therewith ; also
by reason of the fact that the arm 306 is
held hgainst forward movement during the
forward movement of the operating handle
the shaft 307 remains stationary with the re-
sult that the parts having connection there-
with and operated thereby remain in sta-
tionary position. It is apparent, therefore,
that when the non-print key 314 is in de-
pressed position the printing mechanism of
the device is prevented from operating.

Ribbon mechanism—A440 designates the
vibbon which is supported upon the ribbon
spools 441 and 442 which are loosely mount-
ed upon the opposite ends of a tubular rod
143 which is supported in openings 444 at the
upper ends of the two intermediate upright
plates 268> and 268°. The ribbon spools 441
and 449 are situated outside of the said
plates 268" and 268"

445 designates a ‘shaft which ‘extends

19

through the tubular shaft 443 and is slid-
ably connected therewith by means of a pin
446 which extends into the said tubular
shaft 443 and into an elongated longitudi-
nally extending slot 447 in the said shaft
445. Driving pawls 448 are rigidly or fix-
edly secured to the outer ends of the shaft
445 and are adapted to engage outwardly
and laterally extending projections 449 upon
the outer plates of the spools 441 and 442.
Tt is apparent, therefore, that either of the
said pawls may be moved into position to
engage the stops 449 which are situated ad-
jacent to it. In such case, however, the
pawl at the opposite end of the shaft is not
in position to engage adjacent stops. If the
shaft 445 be so adjusted that neither of the
driving pawls 448 is in position to engage
the projections 449 upon the outside plate
of either ribbon spool the -driving of the
snid shafts 443 and 445 will not cause move-
ment of said ribbon spools.
1£ the hollow shaft 443 be driven the shaft
445 also will be driven by reason of the pin
and slot connection 446 and 4473 should
these be driven and should the pawl 448 be
in position to engage 2 stop 449 upon an
adjacent ribbon spool the latter would also
be driven to wind the ribbon thereon and
cause the unwinding of the same from the
other ribbon spool. For the purpose of
driving the shaft 443 I have provided a
ratchet wheel 450 which is engaged by a
driving pawl 451 which is pivoted at 452
upon the bell crank lever 875. A spring
458 having connection at one end to the said
driving pawl 451 and at its other end to
o stud 454 upon the bell crank lever 375
holds the engaging end of the said pawl in
contact with the ratchet wheel 450. The
oscillatory movements of the bell crank
lever 375 occasion short reciprocatory move-
ments of the driving pawl 451, As the said
pawl is moved downwardly it slides over the
teeth of the ratchet wheel 450 and as it is
lifted upwardly engages an adjacent tooth
of the wheel and causes rotation thereof.
The said ratchet wheel being secured to the
hollow shaft 443 causes a corresponding
movement of rotation of the latter. . In
order to prevent reverse movement of the
ratchet wheel 450 and of the shafts 443 and
445 T have provided a holding dog 455 which
is pivotally supported upon the plate 268°.
One end of the said dog is weighted and
holds the other end thereof in engagement
with the said ratchet. It is apparent, there-
fore, that the ribbon spools are rotated step
by step and consequently feed the ribbon
step by step from one spool to the other.
he ribbon is turned and guided by means
of ribbon guides 460 said guides being sup-
ported upon the intermediate plates 268® and
968 and having forwardly extending por-
tions 461 which terminate upon the outsides
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of and adjacent to the inner plates of the
spools so as to hold the spools against lateral
displacement.

The portion of the ribbon 440 between the
guiding and turning members 460 occupies
a_position adjacent to and parallel with the
platen 302. Said ribbon also extends
through the spaces or notches 462 formed
by cutting out upper rear portions of the
type bar guiding plates 410,

It will be understood that so long as one
of the driving pawls 448 is in engagement
with the projections 449 upon the same spool
the spools will be rotated in the same direc-

5 tion and that when the longitudinal shaft

445 is shifted so as to carry the other pawl
into engagement with the stops or projec-
tions upon the other spool the direction of
rotation of said spools will be reversed.
Paper feeding mechanism.—In order that
the itens, etc. may be recorded it is neces-
sary that paper or some impression receiv-
ing material should be provided upon the
platen for receiving the inprints of the type

5 bars, ete,

470 designates a roll of paper supported
upon brackets 471 at the rear of the machine
which brackets are provided with a guide
roller 472 over and upon which the strip of
paper passes and rests as it extends to the
platen. The paper extends around the for-
ward side of the platen, as shown in Fig. 6,
and is guided and held in proper position
with respect thereto by means of the edges
473 of the plates 410 which are situated
underneath and adjacent to the platen; also
by the guiding and holding fingers 474
which are situated at intervals longitudi-
nally of the platen.

475 designates rollers which are adapted
to be pressed by a spring 476 against the
paper upon the platen. 478 designates a
serrated plate the serrated edge of which
is situated above the rear portion of the
platen and adapted to be used for sever-
ing or tearing portions of the Eaper after
it has been printed upon from the printing
sheet or web. The rollers 475 coSperate
with the rotatable platen for feeding the
paper,

The rotation of the platen step by step
is effected by means of an actuating pawl
480 which is pivotally supported upon the
bent arm 481 which in turn is pivotall
supported upon the platen shaft 482 a&‘—’
jacent to the right hand end of the platen.
Ore end of the said pawl 480 is held in en-
gagement with a ratchet 483 secured to the
platen shaft 482 by means of a coiled spring
484. The forward downwardly depending
end of the arm 481 is connected by means
of a link 486 to the rearwardly extending
arm of the bell crank lever 375. Oscillatory
movement of the said lever 375 occasions re-
ciprocatory movement of the link 486 which

1,826,564 y

by reason of its connection with the arm
481 causes swinging oscillatory movement
thereof. The pawl 480 being carried upon
the said arm and being in engagement with
the ratchet 483 causes a slight movement
of rotation thereof and of the platen at
cach oscillatory movement of the bell crank
lever 375. In order to prevent reverse
movement of the platen I have provided a
holding dog 490 pivotally supported upon
the rod 491 connecting the upper ends of
the plates 268* and 268°, said dog being pro-
vided with a hook-like projection 492 which
engages the said ratchet wheel 483. By rea-
son of the cobperation of the platen 302
and the rollers 475, the paper eing situ-

ated between the same, said paper is fed.

past the platen with a step by step move-
ment,

It will be observed that the two side
plates 268* and 268°, together with the
transverse bars or rods 12 and 18 and other
connections between the plates 268> and 268,
constitute a removable frame structure upon
which the actuators for the accumulator
wheels, the universal bar 101 and the print-
ing mechanism comprising the type bars,
ribbon, etc. are mounted. The connection
between the universal bar 101 and the driv-
ing cam 64 comprises the parts 109 to 112
inclusive. By reason of the fact that the
part 111 is situated intermediate the opposing
ends of the adjusting screws 110 and is read-
ily removable from such position merely
by sliding it rearwardly, it is apparent that
the printing section, comnprising the ribbon
mechanism, type bars, actuators for the ac-
cumulator ‘wheels, the universal bar 101,
cte., may be readily removed as a whole and
separated from the other portion or portions
oi the machine. In effecting such separation
and removal, it would be necessary to re-
move the screws which are best shown per-
haps in Fig. 7 of the drawings which retain
the transverse bars or rods 12 and 13 be-
tween the side plates-4 and 5 of the ma-
chine, :

Mechanism for indicating when an item is
added.—In order to distinguish the items
which are printed on the paper in the man-
ner hereinbefore described from totals and
sub-totals, the taking and rinting of which
will be hereinafter deseri ed, I have pro-
vided mechanism comprising' a bar 500
which is rigidly or fixedly secured to an
elongated stud 501 extending laterally and
inwardly from an arm 502 which is rigidly
secured upon a rock shaft 249 journaled in
bearings in the outside plate 63 and the in-
termediate plate 268  Said arm 502 ex-
tends rearwardly from the said rock shaft
249. The outer end of said rock shaft is
provided with a bell crank lever 248 as
heretofore described. 503 designates a link
the rear end of which is connected to the
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downwardly and somewhat forwardly ex-
tending. arm of the bell crank lever 248
while the forward end thereof is pivotally
connected with the oscillatable lever 174.
Tt will be apparent, therefore, that upon
a rearward movement of the lever 174 the
rock shaft 249 is rocked towail the left
so as to.cause movement of the bar 500
toward the front of the machine away from
the platen 802, Such forward movement of
the said bar 500 takes place during the time
that the roller 173 upon tho lJower end of the
lever 174 is passing or traveling between the
points « and. b of the cam slot 172 1n the
cam lever, 170. Upon a movement .of . the
oscillatable lever 1%4 toward the front of
the machine, which takes place upon a
downward movement of the rear end por-
tion of the cam actuating lever 170 during
the time that the roller is passing from & to
@ in the cam slot 172, the rock shaft 249 is
rocked toward the rear so as to throw the
bar.500 toward the rear and cause the same
to contact with the ribbon at its upper rear
end and print a symbol or character upon
the paper at the -right hand side of an
itern number printed thereon by means of
type.upon a type bar or.bars. The symbol
to. be printed is provided at the point 508
upon the said bar. The said bar 1s provided
with & rearwardly extending projection 509

which is situated adjacent to the outermost ’

plate upon the right hand side of the group
of type bar guiding plates 410. Such rear-
ward extension serves to assist I guiding
the bar 500 in its oscillatory movement.
The said bar is also provided with a for-
wardly extending projection 510 at its up-
per end which has a lateral lug 511 at 1ts
forward end which is adapted to engage 2
stop projection 512 upon the bell crank
lever 375 when the non-print key 814 is de-
prevent operation of the printing
mechanism. Such lateral Iug or projection
511 contacts with the said stop projection
512 which remains stationary when the.non-
print key has been depressed so that the in-
dicating symbol or character at the rear
upper end of the bar 500 is prevented from
contacting with the platen or rather the
ribbon. . )

Multiplying and dividing mechanism.—
1 have provided means for facilitating and
accelerating the operations of multiplylng
and dividing. Such mechanism comprises
means for effecting a lateral movement of
the shiftable or laterally movable accumula-
tor frame, the accumulators carried thereby
and the locking mechanism associated with
the said accumulators.

520 designates an arm pivoted to the upper
end of a rotatable shaft 521 which is mount-
ed in a bearing 522 in the top plate 528, 524
designates a locking or catch plate having
an elongated slot 525 at its rear end through

which extends a.short headed screw-thread-
ed member 526 which is secured to the arm
520. Said catch or locking member, 524 is
in slidable engagement with the said screw-
threaded member 526. The forward end
of the catch or locking member 524 is slot-
ted as indicated ut. 530 such slot. being
formed. by slitting the forward end por-
tion of the said member 524 and turning up
the portion thereof between the slits so as to
provide a finger-piece 531. The forward
end portions of the member 524, upon oppo-
site sides of the. slot, extend underneath
shoulders formed in the up-turned forward
end 532 of the arm 520. The locking mem-
ber 524 normally is held in its rearmost posi-
tion. as shown in Fig. 2..of the drawings
by means of a spring 533 The said catch
or locking member. 524 is provided with
a lateral extension 534 having a downward
projection 535 which is adapted to engage
the sector shaped rack 538. which is secured
upon the top plate 523. The lower end of
the shaft 521 is provided with a rearwardly
extending arm 540 having an adjustable
eccentric stud 541 at the rear end thereof.
Loosely mounted upon. the said shaft 521
directly underneath the plate 523 is a for-
wardly extending arm 542 the forward end
of which is provided with a depending pro-
jection 543 which. is adapted to extend 1nto
the slot 208 upon the laterally extending por-
tion 205 having connection with the arm 204
which constitutes a part.of the accumulater
carrying frame. Normally, as has hereto-
fore been described, the accumulator carry-
ing frame is held against lateral movement
when in depressed position by reason of the
engagement of the rearwardly extending
projection 256 with: the notches of the comb 105
plate 257. If, however, the accumulator
frame is free to be moved laterally as when

it is in elevated or partially elevated position
any. lateral swinging .movement of the for-
wardly extending arm 542 would cause a 110
corresponding lateral swinging movement of

the said accumulator frame.

543 designates a_projection extending
downwardly from the arm 542 the lower
end of which is situated between the for- 115
ward ends of the levers 544 and 545 which
are loosely mounted upon the shaft 521. 1ne
rear ends of these levers 544 ad 545 are situ-
ated upon opposite sides of the eccentric ad-
justable stud 541. These levers 544 and 545 120
may be described as right and left levers,
that is to say, the forward end o1 the lever
545 is upon the left hand side of the projec-
tion 543 and its rear end is upon the right
hand side of the eccentric adjustable stud 126
541 while the forward end of the lever 544
is upon the right hand side of the projection
543% and its rear end is upon the left hand
gide of the stud 541, The rear ends iof the
caid Jevers 544 and 545 are connected with 180
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each other by means of a coiled spring 546 as
shown.

If the accumulator frame be in elevated
position, and, therefore, laterally movable,
1t will be understood that by moving the
arm 520 laterally. as, for instance, toward
the right, having reference to rig. 2, the
arm 542 1s correspondingly moved to cause
a corresponding movement of the accumu-
lator frame. In other words, when the
accumulator frame is free to move it moves
simultaneously with and in the same direc-
tion as the arm 520 is moved. Assuming,
however, that the arm 520 is shifted to the
right or left at a time when the accumulator
frame is in depressed position, and, there-
fore, as heretofore described, held against
lateral movement, the rearwardly extending
arm 540 is also shifted but the arm 542 re-
mains stationary. ‘Lhe adjustable eccentric
stud 541 veing situated between the rear
ends of the levers 544 and 545 causes at such
time a pivotal movement of one of said levers
544 or 545 depending upon the direction in

5 which the said arm 540 is shifted. The arm

540 is, of course, shifted in a direction oppo-
site to that in which the arm 520 is shifted.
Such movement of one of the said levers
544 or 545, the other remaining stationary,
places the spring 546 under considerable
tension so that as soon as mechanism is oper-
ated to elevate the accumulator frame the
said spring contracts so as to cause pivotal
movement of the said lever 544 or 545 which
has been held stationary to bring the said le-
vers into normal relation with respect to each
other. Such movement causes a quick move-
ment of the arm 542 to shift the said accu-
mulator frame to the right or left according
as the arm 520 may have been shifted to the
right or left,

In Fig. 2 the arm 520 is shown in norma!
position with the projection from the slidable
member 524 in engagement with the notch
of the sector at the extreme left hand edge
thereof. In this position the accumulators are
in position for the ordinary adding or accu-
mulating operation. If, however, the arm be
shifted so that the projection from the slid-
able catch member 524 1s in engagement with
the next adjacent notch toward the right,
that is to say, the.notch corresponding to the
tens accumulator wheel, it will Le seen that
the latter will be shifted to the place nor-
mally occupied by the units accumulator so
that the accumulations in the accumulators
will be increased ten times, that is to say, will
be multiplied by 10.

Assuming that it is desired to multiply
the number 95 by the number 85, the keys
9 and 5 in the tens and unit columns respec-
tively are depressed while the repeat key is
also depressed. Thereafter the machine is
operated five times which adds 95 together
five times, giving the result as though it
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were multiplied by 5. Thereafter the arm
520 is shifted to the right so as to carry the
projection from the slidable catch member
524 into the tens notch of the sector shaped
member 538. The machine is then operated
eight times which will show the resulting
product 8075, which is the product obtained
by multiplying 95 by 85. It will be seen,
therefore, that the process of multiplica-
tion is greatly simplified and accelerated.
The same is true of the process of division
when use is made of the multiplying and
dividing device just described.

When the accumulators have been shifted
so that they occupy a position to the right
of their normal position and so that the
gears of certain accumulators do not engage
the gear segments, it is necessary to provide
means to take the place of the gear seg-
ments-to prevent accidental rotation of the
accumulators at such times as they would
ordinarily be held against rotation by the
said gear segments. For this purpose I have
provided a plate 550 having notches in its up-
per edge forming projections 551. These
projections are adapted to engage between
the gear teeth of the gears 162 which arc
situated to the right hand side of the ac-
cumulators’ actuating mechanism when the
agcumulators are in depressed position.

Totaling and sub-totaling mechanism.—

It is frequently necessary to print the sum
of items accumulated in the accumulators
upon the recording strip of the machine;
also it is frequently desirable that aften
such total has been recorded the number
so recorded shall be returned into the ac-
cumulators and the subsequent accumula-
tions of items therein added to the total
as indicated upon the recording strip.
. The sum recorded by the last operation
is usually referred to s a sub-total while
that recorded by the first operation by
which the machine is cleared is referred to
as a total.

The total key 560 is pivoted upon the
plate 63 at the right hand side of the ma-
chine and is provided with a depending pro-
jection 561 the lower end of which is guided
between a relatively short plate 562 and
the said plate 63 such guiding being desir-
able to é)revent, accidental or otherwise, lat-
eral deflection or movement of the depend-
ing projection 561. The lower end of the
projection 561 is provided with a lug 564
which is adapted to be engaged by a shoul-
der 565 upon the lower edge of the rear end
of a lever 566 pivoted at 567 upon the said
plate 63. The forward end of the said
lever is situated underneath a pin 570 pro-
jecting from the key-release key stem 140,
so that upon depression of the latter the
rear end of the said lever 566 is adapted
to be elevated to release the shoulder 565
from the stop 564 in case the two are in
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engagement, as is shown in Fig. 28, in
which the total key 560 is in depressed posi-
tion. Normally the total key is in the posi-
tion shown in Fig. 3 of the drawings.
Upon depression of the same it turns about
its pivot, the projection 561 therecof moving
toward the front of the machine. Such
movement is in opposition to the spring
571 which normally holds the said pro-
jection in its rearward position with the
upper end of the key in its forward posi-
tion. By releasing the shoulder of the
catch lever 566 from the stop 564 the spring
571 is permitted to cause rearward move-
ment of the lower end portion of the said
total key. Upon depression of the total key
560 a projecting pin 575 thereon contacts
with the rearwardly extending projection
576 upon the swinging arm 179 so as to
cause rearward swinging movement of the
said arm in opposition to the spring 183.
Such movement carries the lower end of
the said arm into a position out of the path
of movement of the angular cam member 176.

578 designates a link having connection
at 579 with the total key 560 at a point be-
low its point of pivotal connection to the
plate 63. The said link 578 extends for-
wardly and is provided with a stud or pro-
jeetion 580 which extends laterally and in-
wardly from its front end and which
engages at its inner end in a slot 581
in the upper end portion of a projec-
tion 582 extending upwardly from the
release lever 144 from a point thereon
in front of its point of pivotal connection
to the side plate 4 of the machine. Said
link is also provided relatively near its
front end with a pin 582* which projects
through a slot 583 in the forward end of a
link 584 having pivotal connection at 585 to
the swinging lever 283, the latter having

connection also with the non-add key 280
-ag heretofore described. The total key 560

is also provided with a projection 586 which
extends downwardly and forwardly being
situated in front of the projection 561. The
lower end of the projection £86 is provided
with a roller 587, as shown, which, when the

total key is in normal position, as shown in

Fig. 8 of the drawings, contacts with a trip-
ping arm 588 which is pivotally secured at
589 to the arm 62 and is held in normal
elevated position by means of a spring 590,
pivotal movement under the influence of
said spring toward the left being limited
by contact of a forwardly extending pro-
jection 541 upon the said arm with a pin
upon the arm 62. When the operating
handle is pulled forward the arm 62, to-
gether with the pivoted arm or lever 588,
1s carried toward the front of the machine
and if the total key be in normal unde-
pressed position the upper side of the said
arm or lever 588 will contact with the roller
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587 upon the lower end of the projection
586. If, however, the total key be de-
pressed, as shown in Fig. 28, the roller 587
18 carried out of the path of movement of
the rear end of the said tripping arm or
lever 588. It will also be noted that by
reason of the depression of said total key
lever 560 the swinging arm 19 has been
moved so as to carry the lower end thereof
out of the path of movement of the angular
cam member 176 with the result that the
cam lever 170 is not actuated upon the for-
ward movement of the handle. Such de-
pression of the total key also causes for-
ward movement of the link 578 so that the
forward end portion of the release lever 144
is depressed through the pin and slot con-
nection 580 and 581. Such depression of
the release lever 144 causes depression of the
bail rod 153 causing a corresponding de-
pression of the rearwardly extending arms
of the bell crank levers 32 so as to permit
upward movement of the stops 86 upon the
stop arms 35 to permit rearward swinging
movement of the stop pawls 37, The up-
wardly extending arms to the bell crank
levers are moved rearwardly at the saine
time to effect release of all of the keys as
described.

It will be apparent, therefore, that upon
the depression of the total key 560 so as to
swing the lower end of the arm 179 out of
the path of movement of the angular cam
176 the cam lever 170 will not be actuated
upon the forward movement of the operat-
ing handle. As described, the depression of
the total key effects disengagement of the
projections or lugs 33 from the projections
34 of the stop arms 35 so as to permit for-
ward swinging movement of the arms 85,
thereby positioning the stops 86 to permit
rearward swinging movement of the stop
pawls 37. It follows, therefore, that upon
the forward movement of the operating
handle all of the sector units which are as-
sociated with the accumulators in which
numbers have been accumulated are per-
mitted to rotate and being in engagement
with the accumulator gears 162 cause rota-
tion of the accumulators in a direction. the
reverse of that in which they are rotated
during the operation of accumulating there-
in. The extent of such rotation depends
upon the number which is visible or which
has been accumulated in the accumulators.
Such reverse rotation will continue until
the tripping projections 165 contact with
the shoulders 298 upon the arms 291. When
the accumulators reach this position they
are at zero position and the machine is in
a position usually referred to as clear. As
the sector units rotate causing a reverse ro-
tation of the accumulators the type bars are
elevated. The height to which they are re-
spectively elevated depends upon the digit
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in the accumulator corresponding to the par-
ticular type bar. For instance, the type
bar associated with the accumulator in
which the 9 appears is elevated to a higher
position than a type bar in which a 5 or a 3

s shown or is present in the accurnulator.

When the total lever is depressed, as in
taking a total or a sub-total, and the operat-
ing handle is operated for the purpose of
taking such total or sub-total as above de-
scribed, the type bars move through a
slightly greater distance than during the or-
dinary accumulating operation of the ma-
chine. It becomes necessary, therefore, in
order that the total or sub-total, as it may
liecomne, shall be printed in the proper posi-
tion upon the record strip, that some means
be provided to compensate for such surplus
movenient of the type bars. To cause the
printing of the total at the proper point
upon the record strip 1 have provided
means which when the total key is depressed
cavses a lifting movement of the platen.
Such means consists of a link 595 having
connection at its upper end to a rearward
projection 596 from the total key 560. At
itg lower cnd the link 595 is connected to
an arin 598 secured to the right hand end
of the rock shaft 268%. The platen 302 is
supported upon the upper ends of two up-
right arms 600 the lower end portions of
which are extended forwardly as indicated
at 6002, These forwardly extending portions
are provided upon their underneath edges
adjacent to their ends with notches 600
which engage the rock shaft 268, The bot-
toms of said motches are seated in notches
600° formed in the upper side of the said
rock shaft 2682, Semi-cylindrical clips 600°
are adjustably secured by means of a pin
and slot connection 600° to the underneath
side of the rock shaft 268%. The opposite
edges of these clips are situated intermediate
the said rock shaft and the edges of the said
notches. It will be apparent, therefore, that
upon a depression of the total key 560 the
rock shaft 268* will be rocked forwardly so
as to cause upward movement of the rear
edges of the said clips which contact with
the bottoms of the notches 600" and effects
an upward or lifting movement of the said
arms 600. By adjusting the clips 600¢ so
as to vary the positions of the rear edges
thereof with respect to the bottoms of the
notches 600° and thereby vary the time at
which the said edges contact with the bottom
of such notches the distance through which
the arms and the platen carried thereby may
be elevated is varied. The movement of ele-
vation of the platen thus effected compen-
sates for the surplus vertical movement of
the type bars when a total is taken.

If it were possible to take a total imme-
diately after a transfer movement or opera-
tion a character one lower than that shown

1,826,664

upon the accunmlator which has been actu-
ated by the transfer operation would be
printed; consequently, a safety device has
been provided to compel an idle handle
stroke or spacing stroke, as it is called, after
the carrying operation before the printing
of a total o1 u sub-total. In the carrying
operation the gear segment 116 rotates to-
ward the rear of the machine through a sin-
gle space, that is to say, a distance sufficient
to rotate its associated accumulator through
one step or one space so as to go from a zero
toal,fromaltoa?, froma2toad, etc. As
a result of such movement the projection 601
upon the lower rear edge of the segment is
moved downwardly into position to be en-
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gaged by the rear edge of the plate 268

which is secured to the shaft 268 so that
rocking of the said shaft through the link
7195 upon the depression of the total key is

- prevented ; consequently no total or sub-total

can be taken untll after a spacing stroke of
the operating handle has been taken.

T have also provided means to prevent
depresgion of the total key except when the
acenmulator gears 162 are in engagement
with the gear segiments 116. The means pro-
vided for this purpose consists of an upright
arm 605 pivoted adjacent to the lower edge
of the plate 63 and the upper end of which
is adapted to be carried forward underneath
the shoulder 606 formed upon the outer end
of the projection 596. When permitted the
spring 371 draws the said upright arm 605
forwardly to earry its upper end underneath
the shoulder 606. The arm 605 is provided
at its upper end with a rearwardly extend-
ing projection 607 terminating in a shoulder
608 which is in engagement with the rear
side of the stud 194 upon the arm 195 as
heretofore described. Upward forward
woveinent of the said stud permits a for-
ward movement of the upright arm 605 so
that its upper end may pass underneath the
shoulder 606.

It is apparent that a total should not be
taken during the time that the accumulator
carrying frame is displaced laterally, as
when the operation of multiplication is being
performed. Hence I have provided means
to prevent depression of the total key at
such time, such means consisting of a spring-
pressed bar 610 having a pin and slot con-
nection with a plate 611 secured at the right
hand side of the machine, as shown. When
the accumulator carrying frame and the
locking frame associated therewith are in
normal position the said locking bar 610 is
held in retracted position by reason of the
contact of the inner side of the arm 215 with
the lateral projection 612 upon the inner end
of the said bar. When the accumulator car-
rying frame and the locking frame are
shifted to the right a spring 613 having en-
gagement at its right hand end with a stud
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614 upon the stationary plate 611 and at
its other end with a stud 615 projecting from
the bar 610 causes longitudinal movement
of the said bar toward the right so as to

5 carry the outer right hand end thereof un-
dorneath the rearwardly extending projec-
tion 616 at the upper end of the link 595
and thercby prevents depression of the total
key.

10 }7 have also provided means to prevent
operation of the operating handle while the
total key is in a partially depressed posi-
tion. The means for this purpose consists
of a lug or block 620 secured upon the inner

15 side of the link 595 which, when the total

key 560 is partially depressed, is adapted to

contact with the forward end of an elon-

gated stop member 621 upon the link 622

Wwhich extends between the arm 62 and the

lower end of an arm 623 having connection

at its upper end to a rock shaft 624. It is
apparent that if the block 620 is moved
downwardly into alinement with the for-
ward end of the elongated stop 621 forward
movement of the link 622 is prevented,
thereby preventing forward pivotal move-
ment of the arm 62 and the main operating
chafts 56. After the operating handle
starts on its return movement and after the
accumulator carrying frame has moved
downwardly into normal position the total
key is prevented from being depressed by
reason of the fact that the block or stud

620 is situated above the top edge of the

35 elongated stop 621. The forward end of

said stop is normally situated below and

just in rear of the stop 620.

To take a total the total lever 560 is
depressed. Thereafter the operating handle
is pulled toward the front. Immediately
after the said handle starts on its movement
toward the front a lug 630 upon the inner
side of the arin 62 passes from underneath
a projection 631 on the underneath edge of
the lever 566 to permit the rear end of the
latter to drop down so as to carry the shoul-
der 565 into engagement with the stud 564
to hold the total lever in depressed position.

Depression of the total Eaver moves the
swinging arm 179 into position to prevent
contact of the angular cam 175 with the
roller 178 at the lower end of the said lever.
Consequently the cam lever 170 is not actu-
ated upon the forward movement of the
operating handle. The total lever having
been depressed the roller 587 is moved for-
wardly so that the tripping arm or lever
588 is permitted to swing up into position
to engage the roller 632 upon the cam lever
170 as the operating handle and parts asso-
ciated therewith are returning to normal
position. Such engagement of the tripping
arm or lever 588 with the roller 632 causes
upward movement of the rear end of the
66 cam lever 170 upon the return of the oper-
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ating handle so that the movements of the
parts actuated by the cams in the forward
end of the said lever and in the arm 235
secured thereto are exactly the reverse of
what they are in the normal accumulating
operations of the machine; that is to say,
the cam lever is moved upwardly during
the return movement of the operating
handle instead of downwardly, said cam
lever remaining stationary during the for-
ward movement of the operating handle.

It will be understood that in taking a
total the accumulators are rotated in a di-
rection the reverse of that in which they are
rotated during the normal accumulating op-
eration of the machine. The reverse move-
meat of the accumulators is checked or
limited by the contact of the tripping pro-
jections 165 with the shoulder 293 upon the
transfer levers 291. When the proje tions
165 are seated against or in proximity to
the shoulders 293 the accmnulators are in
zero position.

In case it should be desired to return the
sums of the items accumulated in the accumu- 90
lators back into the accumulators the key-re-
lease key 140 should be depressed. The pin
570 thereon contacts with the forward end of
the lever 566 so as to disengage the shoulder
565 from the lug or projection 564 upon the 95
lower end of the projection 561. Such re-
lease will permit the total key 560 to spring
into normal position, but this cannot happen
immediately because (although normally
the stop 621 travels forwardly underneath 100
the stop 620 upon the link 595) when the
total key is depressed the stop 620 is car-
ried down so that the stop bar 621 travels
forwardly above the said stop 620. The re-
sult, therefore, is that notwithstanding the 105
fact that the shoulder 565 is disengaged
from the stud 564 upon the lower end of
the projection 561 the said total lever is not
permitted to return to normal position until
after the stop 621 has been pulled forward 110
a sufficient distance to permit the stop 620
to pass up in rear of the same. Upon this
occurrence the roller 586 springs forward
and strikes the swinging end of the lever
588 and depresses the same so that it does 118
not contact with the roller 632 upon the
cam lever 170 as the operating handle and
parts carried upon the main driving shaft
56 return toward the rear of the machine.

The result is that the said cam lever 170 120
is not actnated so that the gear segments
116 remain in engagement with the accu-
mulator gears 160 and rotate the same so as

to return the total into the accumulators.

To the inner end of the rock shaft €24 125,
a rearwardly extending arm 640 is secured.

The rear end of said arm is connected to
a piston rod 641 having connection with a
piston (not shown) within the chamber 642
of the governor. Although not described in 130
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detail the governor is provided with adjusta-
ble means for controlling the transfer of
a fluid, such as air, from one side to the
other of the piston in the governor chamber
to thereby control the speed of movement
of said piston and consequently that of the
other parts of the machine connected di-
rectly or indirectly thereto.

The words “accumulator” and “aceuru-
lating wheels” are employed herein as
words or terms of description and not of
limitation and are intended to include and
comprehend other kinds of acenmulators
than the wheels shown.

I claim:

1. In a computing machine, the combi-
nation of keys, means associated with said
keys for holding the same in depressed
position after they have been depressed,
swinging devices for supporting the said
ieans, means for causing swinging move-
ment of the said swinging devices, a lever
havifig connection with the last mentioned
means for causing movement thereof, said
lever having an arm thereon free to swing
in one direction and held against swing-
Ing movement in the opposite direction, a
driving shaft, and. means carried thereby
for engaging the said arm to cause move.
ment of the said lever to thereby effect re-
lease of said keys.

2. In a computing machine, the combi-
nation of accumulators, actuating means
therefor, swinging arms carrying stop de-
vices, connections between the said swing-
ing arms and the said actuating means,
vielding means for causing movement of
said swinging arms, movable stops normally
in the path of movement of the stop devices
on suid swinging arms, depressible keys,
weans intermediate the said keys and the
“aid movable stops whereby depression of
a key permits movement of a stop out of
the path of movement of the correspond-
ing stop on a swinging arm, and stops nor-
mally out of the path of movement of the
stop on said swinging arm one of which
stops is moved by the depression of said key
into the path of movement of said stop on
said swinging arm.

3. In a computing machine, the combi-
nation of accumulators, actuating means
therefor, swinging arms carrying stop de-
vices, connections between the said arms and
the said actuating means, a driving shaft,
yielding connections between the said driv.
ing shaft and the said swinging arms, piv-
oted arms having stops thereon normally in
the path of niovement of the stops on said
swinging arms, said pivoted arms having
forwardly extending projections, keys,
stops having connection with the respective
keys, said stops being normally out of the
path of movement of the stops on said

1,326,564

swinging arms, and being moved into such
path upon the depression of the lkeys, means
associated with the keys for holding the
same in depressed position, swinging arms
for supporting the said last mentioned
ineans, one series of said swinging arms hav-
Ing rearwardly extending projections the
vear ends of which contact with the projec-
tions upon said pivoted arms, movable means
m engagement with or in proximity to the
sald rearwardly extending arms, a lever piv-
oted intermediate its ends and having con-
nection at one end with the said movable
means and having an arm upon its oppo-
site end free to swing in one direction but
held against swinging in the opposite direc-
tion, means upon
actuating the last mentioned swinging arm
to cause movement of the said pivoted lever
to release the said keys, and means for mov-
ing the last mentioned arm out of the path
of movement of the means carried by said
driving shaft whereby actuation of the said
lever is prevented to thereby prevent release
of the said keys.

4. In a computing inachine, the combi-
nation of a row of keys, a longitudinally
movable locking bar having means adapted
to engage said keys to lock the same against
vertica] movement, a bell crank lever one
arm of which is operatively connected to
said locking bar, a link having connection
at one end to the other of said arms, a driv-
ing shaft having means carried thereby for
engaging with the said link when in nor-
mal position to hold the same depressed and
thereby holding the said locking bar in un-
locked position, and means for causing the
said locking bar to move into locking posi-
tion during the first part of the forward
movement of said driving shaft.

5. In a computing machine, the combi-
nation of a plurality of rows of keys, a
plurality of locking bars, one bar associated
with each row of keys and each bar having
means adapted to engage the said keys to
lock the same against operation and the said
bars being supported to move longitudi-
nally, swinging arms having connection
with one end of each of the said locking
bars, a link having connection at one end
with the said swinging arms and at its lower
end having a laterally extending projec-
tion, a driving shaft, a plate secured to the
said driving shaft and adapted to contact
with the said projection to move the said
link into lowermost position when the said
driving shaft is in normal position to hold
the said bars in normally unlocked position,
and means for causing forward movement
of the said bars to lock the said keys at the
beginning of the operation of the said driv-
ing shaft.

6. In a computing machine, the combina-

the said driving shaft for
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tion of a series of rows of keys, a series of
links associated respectively with the said
rows of keys said links having devices which
are adapted to engage the said keys to hold
the same in depressed position after a de-
pression, bell crank levers at the front of the
machine having upright arms upon which
the forward ends of said links are support-
od and also having rearwardly extending
arms, pivoted upright arms for supporting
the rear ends of said links, a bail member
adapted to contact with the rearwardly ex-
tending arms for causing movement of the
said bell crank levers, a lever pivoted in-
termediate its ends and having operative
connection with the said bail member, a
driving shaft having a plate thereon pro-
vided with means %01' ‘actuating the said
Jever to cause release of the said keys, lock-
ing bars for locking the said keys to pre-
vent movement thereof after the said driv-
ing shaft has started upon an operating
movement, said bars having connection at
their rear ends with swinging arms rig-
idly secured upon a transverse bar, said
shaft having an arm angularly related to
the locking bar supporting arms, a link de-
pending from the said arm said link having
a lateral projection adapted to be engaged
by the said plate just before the said driv-
ing shaft reaches the end of its return
movement whereby the said arms to which
the locking bars are connected are moved s0
as to disengage the same from the said
keys.

7. In a computing machine, the combina-
tion of accumulating wheels, means for ac-
tuating the same, swinging arms, pivots for
supporting said arms, connections between
the said swinging arms and the said actuat-
ing means, a driving shaft, and springs hav-
ing connection at their rear ends with the
underneath side of the said driving shaft
and at their forward ends with the said
arms, the forward end portions of said
springs extending above and partially
around the said pivots.

8. In a computing machine, the combina-
tion of accumulators, means for actuating
the same, said means having projections ex-
tending therefrom, swinging arms, connec.
tions between said swinging arms and said
projections, a driving shaft, yielding con-
nections between said driving shaft and
a cam member on said
driving shaft, a universal bar normally in
engagement with one edge of each of the
said projections, means intermediate the
said cam and the said universal bar whereby
forward movement of the said driving shaft
and of the cam carried thereby occasions
movement of the universal bar-away from
the said projections whereby the said vield-
ing connections between the said driving
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shaft and the said arms are permitted to oc-
casion a predetermined amount of move-
ment of predetermined projections.

9. In a computing machine, the combina-
tion of accumulators, means for actuating
the same, said means having projections ex-
tending therefrom, a driving shaft, yield-
ing connections between the said driving
chaft and said projections, a camn member
on said driving shaft, a universal bar nor-
mally in engagement with one edge of each
of the said projections, means intermediate
the said cam and the said universal bar
whereby forward inovement of the said
driving shaft and of the cam carried thereby
occasions movement of the universal bar
away from the said projections whereby the
said yielding connections between the said
driving shaft and the said projections are
permitted to occasion a predetermined
amount of movement of predetermined pro-
jections.

10. In a computing machine, the combinu-
tion of accumulators, means for actuating
the same, said means having projections ex-
tending radially therefrom, a universal bar
supported normally in contact with the rear
lower edges of said projections, swinging
arms, connections between the said swing-
ing arms and the said projections, a driv-

ing shaft, yielding connections between the ¢

said swinging arms and the said driving
shaft, a cam rigidly connected with the sald

drivine shaft, means intermediate the said
cam and the said universal bar for causing
rearward movement of the latter to permit
rearward movement of predetermined pro-
jections upon_the forward rotatory move-
inent of the said driving shaft, and means for
returning the said drivin shaft to normal
position and thereby effecting return of said
universal bar to normal position.

11. In a computing machine, the combina-
tion of accumulators, means for actuating
the . same, said means having projec-
tions extending radially therefrom, a uni-
versal bar supported normally in contact
with the rear lower edges of said projections,
a driving shaft, yielding connections be-
twoen the said driving shaft-and said pro-
jections, a cam rigidly connected with the
said driving shaft, means intermediate the
caid cam and the said universal bar for
causing rearward movement of the latter to
permit rearward swinging movement of the
said projections, and means for returning
the said driving shaft to normal position
and thereby effecting return of said uni-
versal bar to normal position.

12. In a computing machine, the combi-
nation of accumulators, means for actuating
the same, said means having projections ex-
tending radially therefrom, a universal bar
contacting with the said projections to hold
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the said actuating means in normal position,
swinging arms each having o pivoted pawl,
conneetions between the said swinging arms
and the wudd projections, movable stops nor-
mally in the path of movement of said
pivoted pawls,” koys, key actuating stops
aormally ovt of the puth of movement of the
sad pivoted pawls hut adapted to be moved
into the path of snovenent of the same upon
the depression of a key, mechanism inter-
mediate the keys and the said imovable stops
whereby upon the depression of a key the
said movable sto) coperating therewith is
permitted to swing out of the path of move-
a codperating swing-
iy avm. o driving shaft, vielding means
connecting said driving shaft to said swing-
i ioacaine rigidly seenred to said driv-
it and connections between the said
cam and the seid universal bar whereby
nper the forward votary movemcent of said
deving <haft said vaiversal bar is eaused
to 1move wrny from the said projections to
permet the latter to move throngh a distance
corresponding to the key actuating stop
which was moved into alinement with the
pawl upon the depression of a key or keys,
the extent of movement of the remaining
projections being determined by the distance
normally existing between the pawls upon
the said swinging arms and the said movable
stops. .

13. In a computing machine, the combi-
natien of accumulators, actuating means
therefor, said means having projections ex-
tending radially therefrom, a universal bar
cortacting with the said ‘projections and
adapted to return and bold them in normal
po-ition, a driving shaft, a cam secured to
said shaft, and an adjustable connection be-
tween said cam and said universal bar for
actuating the Jatter upen movement of said
cum, =aid adjustable connection comprising
two oscillatable members having adjustable
connection with each other.

14. In 2 computing machine, the combina-
tion of accumulators, means for actuating
the same, said means having projections ex-
tending therefrom, a universal bar normally
m contact with the said
holding the latter in normal position, swing-
ing means for supporting the said tniversal
bar, a driving shaft, an operating handle
for rotating the same forwardly, power
means for returning the said shaft and oper-
ating handle to normal position, connections
between the said driving shaft and the said
projections whereby upon forward move-
ment of the said operating handle the said
projections are adapted to move rearwardly,
and connections between the said driving
shaft and the said swinging means for sup
portine the said universal bar for actuat-
ing the latter, the said connections includ-

projections for.

1,826,504

ing adjusting devices whereby the normal
position of the said universal bar may be
adjusted with velation to the said pro-
jections, the said adjusting devices compris-
ing two oscillatable members having ad-
justable connection with each other.

15. In a computing machine, the combi-
nation of accumulators, actuating means
therefor, said means having projections ex-
tending radially therefrom, a universal bar
normally in contact with the said pro-
jections to hold the same in normal position,
swinging arms for supporting the said uni-
versal bar, a driving shaft, an operating

handle for causing rotation of said driving

shaft in one direction, power means for re.
turning the said driving shaft and said
operating handle to normal position, con-
nections between the said driving shaft and
the said projections whereby when the said
shaft is operated by the said handle the said
projections ave adapted to be moved in one
direction, a cam secured to said driving
shaft, a lever pivoted intermediate its end:
and having one end in engagement with the
said cam, a connection between the other end
of said lever and an arm of a rock shaft, the
said rock shaft, which rock shaft has a
second arm projecting therefrom, an arm
having connection with the arms for sup-
porting the universal bar and an adjustable
connection between the said arm and the
second arm described as projecting from the
said rock shaft.

16. In a computing machine, the com.
bination of accumulatin wheels, actuating
means therefor, oscillatable means for sup-
porting said wheels, locking means for hold-
ing the said wheels against rotation when
disconnected from their actuating means,
@ cam lever provided with a plurality of
cams, means for actuating the said cam
lever, an arm in engagement with one of
said cams, said arm having yielding con-
nection. with the said oscillatable wheel sup-
porting means, a second pivoted arm hav-
ing a part thereon in engagement with the
other cam of said cam lever and yielding
means for connecting the saic pivoted arm
to the said wheel locking means whereby
pivotal movement of the said pivoted arm
causes oceillatory movement of the said
wheel locking means, the said cams oporat-
ing to hold said locking means in position
to lock the said wheels when the Iatter are
removed from the wheel actuating means,

17. In a computing machine, the com-
bination of accumulating wheels, gears
rigidly connected with the said wheels, actu-
ating means including gear segments for
engaging said gears to cause rotation there-
of, oscillatable means for supporting said
wheels, oscillatable locking means for lock-
ing the said wheels

against rotation when
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the said gears are separated from the said
gear segments, swinging arms, parts ex-
tending from the said wheel supporting
means and the said locking means and being
in contact respectively with portions of sai
swinging arms, springs for holding the said
paits in contact with the said arms whereby
upon movement of said arms the said parts
are moved positively in one direction and
yieldingly in the opposite direction, a cam
jever having cams for actuating said arms
said cams being so related to each other
that they cause independent and simultane-
ous movements thereof, and means for actu-
ating the said cam lever.

18, In a computing machine, the com-
bination of an oscillatable accumulating
wheel supporting means, an oscillatable
locking means for holding said wheels
against accidental rotation, a pivoted arm
extending downwardly from its pivotal
point and having a projection extending be-
yond its pivotal point, means for connect-
ing the said oscillatable wheel supporting
means with said projection, a pivoted arm
extending upwardly from its pivot, means
for connecting its upper end with the said
oscillatable locking means, a cam lever hav-
ing a cam in engagement with the depend-
ing end of the first named lever and also
having a cam in engagement with the sec-
ond named pivoted lever at a point inter-
mediate its pivot and the upper end thereof,
the said cams operating to hold the said
locking means in locking engagement with
the said wheels when they are in elevated
position and during the periods that they
are moving to and from elevated position.

19. In a computing machine, the combina-
tion of accumulating wheels, an oscillatable
wheel supporting means, oscillatable locking
means for locking the said wheels against
accidental rotation, a cam lever having cam
clots therein, a connection between one of
the said cams and the said oscillatable wheel
supporting means, and a connection between
the other of said cams and the said oscil-
latable locking means the said cams being
shaped and arranged with relation to each
other so as to positively and rigidly hold the
gaid locking means in lockin relation to the
said accumulating wheels when they are in
elevated position and also during the period
in which they are moving to and from ele-
vated position.

20. In a computing machine, the combina-
tion of accumulating wheels, oscillatable
means for supporting said wheels and for
moving the same laterally, means for caus-
ing oscillation of said wheel supporting
means, an oscillatable locking frame carry-
ing locking means for holding the accumu-
lating wheels against accidental rotation, the
said locking frame having projections ex-

oo

tending laterally thereof, an oscillatable rod
having slidable connection with the said
projections, and means for causing oscil-
fation of the said rod to thereby cause oscil-
lation of the said locking means to effect
engagement and disenga ement thereof with
the said accumulating wheels.

21. In a computing machine, the combina-
tion of accumulating means, means for actu-
ating the said accumulating means, means
for oscillating the said accumulating means,
oscillatable locking means for holding the
said accumulating means agalust acel-
dental movement, means for causing oscil-
lation of the said locking means to move
the same into and out o% locking relation
with respect to the said accumulating means,
and means for shifting the sald accumu-
lating and locking means laterally with re-
spect to the said machine.

99. In a computing machine, the combina-
tion of laterally shiftable accumulators,
means for normally holding the said ac-
cumulators against lateral shifting move-
ment, a pivoted arm having operative con-
nection with said accumulators, pivoted
crossed levers, the ends of which upon one
side of their pivot have operative connection
with said arm, a spring connecting the op-

osite ends of said crossed levers and means

or causing pivotal movement of either of

caid levers to place the said spring under
tension whereby upon release of the said
holding means movement of the said arm
is caused to effect lateral shifting move-
ment of the said accumulators.

93. In a computing machine, the combi-
nation of laterally shiftable accumulating
means, mechanism for actnating the said ac-
cumulating means which mechanism not-
mally is 1 engagement with the said ac-
cumulating means, means for holding the
said accumulating means against shifting
movement when in normal position in en-
gagement with the said actuating mecha-
nism, a shaft, a_forwardly extending arm
rigidly connected with the said shaft said
arm being adapted to be adjusted to differ-
ent positions, & second arm rigidly secured
to the said shaft, a shifting arm having piv-
otal connection with the said shaft and hav-
ing operative connection with the said lat-
erally chiftable accumulating means, right
and left levers pivotally mounted upon the
said shaft intermediate the said shifting arm
and the said second named arm and having
their front ends situated on opposite sides of
a part connected with said shifting lever and
having their rear ends upon opposite sides
of a part having connection with the said
second named arm, and a spring connecting
the said rear ends, said spring being adapted
to be placed under tension when the said
second named arm is moved in either direc-
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tion if the said shifting lever is held against
Iateral movement whereby when the said
accumulating means is moved out of engage-
ment with the said actuating mechanism
it is automatically shifted laterally.

24, In a computing machine, the combi-
nation of accumulatin wheels, actuating
means therefor, osciﬁatable supporting
means for said wheels, means for oscillating
the said supporting means into and out of
engagement with the sajid wheel actuating
means, slidable meang for supporting the
said wheel supporting means, means for
holding the said wheel sup}porting means
against sliding movement when the wheels
are in engagement with the said actuating
Ineans, a pivoted arm having operative con.
nection with the said wheel supnorting
means, a spring having operative connection
with the said arm and means for placing the
said spring under tension whereby when the
said wheel cupporting means is released it
mav be automatically shifted in either di.
rection.

25. Ina computing machine. the combina-
tion of accuriulating  wheels, actuating
means therefor, said wheels bein~ normally
in oporative engagement with the sald ac-
tuating means, an oscillatable support for
the said wheels, means for causing oscilla-
tion of the said support to move- the same
into and out of operative engagement with
the said actuating means, means for shifta-
bly supporting the said wheel supporting
“eans, an arm having operative connection
with the said wheel supporting means,
spring having operative connection with the
said arm, an operating arm for placine the
satd spring nnder tension, means for holding
‘e said operating arm in any position to
which it may b adjusted, whereby the said
spring may be held under tension ready to
cct autematically to shift the said wheel
supporting means laterally upon the release

f the same.
26. In a computing and recording ma-

chine, the combination of accumulating -

wheels. rotatable means for actuating said
wheels, vertically arraneed tvpe bars having
“nnection at their lower end with the said
‘otatal'le ~cturtine means. said type bars be-
in~ normally in their lowermost osition, a
Hlaten, pivoted type bar actuating plates
"rvine canmection respectively at their up-
‘o edres above their pivots with the type
hars. said tvpe bars being slidably related
to the said actuating plates. sorings tending
to cause actratine movement of said acti
"tine plates notches in the rear edges of
said plates, spring pressed pivoted pawls in
enmacerent with the said notches to hold
“hn~ eame ‘n position aeainst actrstion un-
cer the influence of the snid sprines. and
means for tripping predetermined pawls to

permit printing movement of predetermined
type bars.

27. In a computing and recording ma-
chine, the combination of accumulating
wheels, rotatable actuating mechanism
therefor, type bars having “connection at
their lower ends with parts of the said ac-
tuating mechanism in rear of the axis of
the same, a platen, type bar actuating
plates, means for slidably connecting the re-
spective type bars with their respective ac-
tuating plates, springs tending to cause rear-
ward movement of said actuating plates to
cause the said type bars to strike the said
platen, pawls normally in engagement with
the said actuating plates to hold the same
against operation, tripping arms having
parts adapted to engage the saiq pawls to
trip the same to permit movement of the
said actuating plates, the parts upon said
tripping arms which are adapted to engage
the said pawls to trip the same being nor-
mally in rear of the same, means tending to
move the said tripping arms toward the said
pawls, and means for automatically permit-
ting movement of the said tripping arms
into position to trip the said pawls,

28. In a computing ard recordin ma-
chine, the _combination of accumy ating
wheels, rotatable actuating mechanism for
causing rotation of said wheels, type bars
having connection at their lower ends to
said rofatable mechanism in rear of the axig
of rotation of said rotatable mechanism,
whereby, when the said mechanism is ro-
tated forwardly, the said type bars are ele-
vated, a piaten, pivoted type bar actuating
plates, means for slidably connecting the
said type bars with the said plates respec-
tively, meang tending to cause movement
of the said actuating plates to effect impact
of the said type bars against the said platen,
pivoted locking pawls in engagement with
the said plates to prevent operative move-
ment thereof, tripping armg adapted to en-
gage the said tripping pawls to disengage
the same from the said type bar actuating
plates, the tripping ends of said tri ping
arms being normally in rear of the saidp trip-
ping pawls, means tending to move the said
tripping arins into position to engage the
said tripping pawls, means for permitting
predetermined tripping arms to be moved
forwardly into position to engage the said
tripping pawls, and means for causing trip-
ping movement of said tripping arms.

29. In a computing and recordin ma-
chine, the combination of accumlﬁating
wheels, rotatable mechanism for actuating
the same, means for rotating said rotatable
mechanism, vertically arranged type bars se-
cured at thcir lower ends to the rear por-
tions of a part of said rotatable actuati
mechanism, the said type bars being nor-
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ositions and be-
rotative move-
mechanism, a

mally in their lowermost

ing elevated upon forwar
ment of the said actuating
platen, type bar actuating members, slid-
able connections between the said members
and said type bars, means tending to cause
movement of the said members to drive the
said type bars against the said platen,
means holding the said members against
such movement, devices for tripping prede-
termined ones of said holding means to per-
mit actuation of predetermined type bars,
and means common to the type bar actuat-
ing members for returning the same to-
gether with the type bars to normal posi-
tion. :

30. In » computing and recording ma-
chine, the combination of accumu ating
wheels, rotatable mechanism for actuating
the same, means for effecting rotation of the
said rotatable mechanism, vertically ar-
ranged type bars having connection at their
Jower ends with said rotatable mechanism at
points in rear of their axes of rotation, the
said type bars being normally in their
lowermost position, a platen, type bar actu-
ating members, slidable connections between
the said members and the said type bars,
means tending te cause movements of the
said members to drive the said type bars
against the said platen, holding means to
prevent such movement of said members,
means for. releasing predetermined ones of
said holding means, a swinging bail rod,
adapted to engage the said members and to
return them to and hold them in normal po-
sition, and means for causing swinging
movement of said bail rod.

31. In a computing and recording ma-
chine, -the combination of accumulating
wheels, rotatable mechanism for actuating
snid wheels, means for causing rotation of
said mechanism, vertically arranged type
bars having connection at their lower ends
with members of said rotatable actuating
mechanism,, the said type bars being nor-
mally in their lowermost position and being
clevated by the forward rotatory movement.
of said actuating mechanism, and the said
mechanism being provided at its rear edge
with a cam surface, means for determining
the extent of rotation of said actuating
mechanism and thereby determining the
height to which the said type bars are ele-
vated, a platen, type bar actuating members,
means for slidably connecting the gaid mem-
bers with the said type bar, means tending
to cause movement of said members to cause
the said type bars to impinge upon the said
platen, locking pawls for engaging said
members to hold the same against move-
ment, tripping arms for tripping said pawls,
said tripping arms having adjustable pro-
jections normally in engagement with the

81

said cam surfaces, the said arms being nor-
mally held thereby in position with the trip-
ping parts thereof in rear of said tripping
pawls, springs for moving the said tripping
arms forwardly into opposite position upon
forward rotation of the said actuating mech-
gnism, and means for depressing said trip-
ping arms.

32. In a com%uting and recording ma-
chine, the combination of accumu ating
wheels, rotatable actuating mechanism
therefor, means for causing rotation of said
mechanism, vertically arranged type bars
having connection at their lower ends with

.

parts of said actuating mechanism in rear.

of the axis of rotation thereof, the said type
bers being normally in their Jowermost po-
sition, and being adapted to be elevated
upon the rotation of the said mechanism
forwardly, a platen, type bar actuating
members, means for slidably connecting the
said type bars with the said members, means
tending to cause movement of sald members
to drive said type bars against said platen,
holding pawls for preventing such move-
ment of said members, tripping arms hav-
ing parts adapted to en, age sald pawls to
trip the same, said arms having means nor-
mally in engagement with the rear edges of
parts of the said wheel actuating mecha-
nism for holding the said tripping arms
out of operative relation to the said trip-
ping pawls,
adapted to move into o erative relation upon
the forward rotation of the said wheel actu-
ating mechanism, a rock shaft having rear-
wardly extending arms
tripping arms are connected, and means for
causing movement of said rock shaft to ef-
fect a downward movement of said tripping
arms after the movement of a type bar or
bars into the elevated position desired.

83, In a computing and recording ma-
chine, the combination of accumu ating
wheels, rotatable mechanism for actuating
the said wheels, a driving shaft, mechanism
whereby rotation of the said driving shaft
causes rotation of said wheel actuating
mechanism, vertically arranged type bars
having connection at their lower ends with
said wheel actuating mechanism at points
in rear of the axis of rotation of the latter,
said type bars being normally in their low-
ermost position and being elevated as the
said actuating mechanism are rotated for-
wardly, a platen, type bar actuating plates,
means for slidably connecting the said type
bars with said actuating plates, means tend-
ing to cause movement of said type bar
actuating plates to drive the said type bars
against the said platen, pawls in engage-
ment with said type bar actuating plates
to prevent movement thereof, means for re-
leasing predetermined ones of said type bar

the said tripping arms being.
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actuating plates to permit actuating move-
‘ient thereof, a universal bar for contacting
with, returning and holding the said type
bar actuating plates in normal position, and
Means controlled by the said driving shaft
for actuating the said universa]l bar.

34. In a computing and recording ma-
chine, the combination of a driving shaft,
means for operating said shaft, an arm se-
cured upon said shaft, links having connec-
tion with said arm and extending rear-
wardly therefrom, a rock shaft having a de-
pending arm havmg a pin and slot connec-
tion with one of said links, a bell crank le-
ver having rearwardly and upwardly ex-
tending arms, the latter having a pin and
slot connection with the other of said links,
the pins in both cases being normally situ-
ated at the forward ends of the slots where-
by when the said shaft is operated for-
wardly the said links are permitted to move
forwardly relatively to said pins, a pivoted
catch for engaging the upwardly project-
ing arm of said bell crank lever, a spring
connected to said catch at a point out of
alinement with its pivot and to the second
above named arm and tending to hold said
catch in engagement with .the upright arm
of said bell crank lever and also tending to
cause forward movement of said second
arm, an arm extending upwardly from said
rock shaft, type bars, type bar actuating
means, swinging arms supporting a bar com-
mon to said type bar actuatin means, a
connection between said upwar ly extend-
ing arm on said rock shaft and said swing-
of said up-
wardly extending arm on said rock shatt
during forward movement of said driving
shaft causes movement of the bar carried
on said swinging arms into position to per-
mit movement of said type bar actuating
means against actuating movement, trip-
ping means for tripping said pawls, a rock
shaft having arms for supporting said trip-
ping means and also having an arm con-
nected by a pin and slot connection with
the rearwardly extending arm of said bell
crank lever, a spring tending to lift said
two last mentioned arms and means for re-
leasing the said catch from said bell crank
lever to permit the said last-mentioned
spring to actuate the arms supporting the
said tripping means.

35. In a computing and recording ma-
chine, the combination of a driving shaft,
an operating handle having connection
therewith, an arm rigidly seeured to said
shaft, links having direct connection with
said arm_and extending rearwardly there-
from, printing mechanism, ribbon feeding
mechanisin, means connected to said print-
ing mechanism for operating the ribbon
feeding mechanism, means operatively eon-
nected with said links and controlled there-

1,326,664

by for controlling the. operation of .said
printing mechanism, and means adapted to
prevent actuation of the said link controlled
means to thereby prevent operation of the
said printing mecﬁ

vent operation of said ribbon feeding mech-
anism.

86. In a computing and recording ma-
chine, the combination of a driving shaft,
means for rotating the shaft forwardly,
means for returning the said shaft to nor.
mal position, an arm secured upon said
shaft, a link connected with said arm, a
rock shaft having a depending arm, said
depending arm having a pin and slot con-
nection with said link, a second link having
connection with said first named arm, a bell
¢rank lever having upwardly and rear-
wardly extending arms, a pivoted catch nor-
mally in engagement with the u wardly ex-
tending arm of said bell cranﬁ lever for
holding the same in its rearmost position,
said upright arm having a pin and slot
connection with the second named link,
printing mechanism, connectiong between
parts of said printing mechanism and the
said rock shaft, a spring connecting the de-
pending arm of said rock shaft and said
catch and operating to move the said arm
forwardly upon a forward movement of
said driving shaft, a second spring tending
to actuate other parts of the said printing
mechanism, and means upon the first named
link for releasing the said catch ‘to permit
the said second spring.to become eﬂgct)ive.

37. In a computing and recorling ma-
chine, the combination of a driving shaft,
means for rotating the shaft forwardly,
means for returning the said shaft to nor-
mal position, an arm secured upon said
shaft, a link connected with said arm,. a
rock shaft having a depending arm, said
depending arm having a pin and slot con-
nection with said link, a second link havin
connection with said first named arm, a be]

“crank  lever having upwardly and rear-

wardly extending arms, a pivoted catch nor-
mally in engagement with the upwardly ex-
tending arm of said bell crank lever Jor
holding the same in its rearmost position,
said upright arm having a pin and slot con-
nection with the second named link, printing
mechanism, connections between parts of
said printing mechanism and the said rock
shaft, a spring connecting the depending
arm of said rock shaft and said catch ang
operating to move the said arm forwardly
upon a forward moyement of said driving
shaft, a second spring tending to actuate
other parts of the said printing mechanism,
means upon the first named link for releas.
ing the said catch to permit the said second
spring to become effective, a nop-print key,
and connections between the same and the
said depending arm of said rock shaft

anism and also to pre-
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whereby upon depression of said key the
said arm is prevented from moving for-
wardly and whereby the said catch 1s pre-
vented from being released to thereby pre-
vent operation of the printing mechanism.

38. In a computing and recording ma-
chine, the combination of accumulating
mechanism for adding items, & platen, type
bars, means for relatively shifting the type
bars and the said platen, type bar actuating
means for causing the said type bars to im-
pinge upon the sald platen, means for effect-
ing movement of certain ‘of said type bar
actuating means to cause thie type bars corl-
nected therewith to impinge upon the platen,
a swinging bail for returning the said type
bar actuating means to normal position,
means for impressing an indicating mark
adjacent to the printed item, means for hold-
ing the printing mechanism out of opera-
tion, and means for preventing the said in-
dicating mark impressing means from im-
pinging upon the said platen upon holding
the printing mechanism out of operation.

39. In a computing and recording Ima-
chine, the combination ‘of accumulating
mechanism, means for printing the items as
they are accumulated, an oscillating’ pivoted
member carrying a symbol which is adapted
to be impressed for printing an indicating
device adjacent to each printed item to indi-
cate the same, means for preventing opera-
tion of the mechanisin for printing said
items, and means having connection with a
part of ‘the said printin mechanism for
Jimiting the movement of said oscillatable
member in one direction to prevent the 1m-
pressing of the said symbol.

40. In a computing and recording ma-
chine, the combination of a driving shaft,
printing mechanism for printing items and
totals, connections between the said print-
ing mechanism and the said driving shaft
whereby oscillation of the latter may cause

the said printing mechanism to operate, an.

oscillatable cam lever, means ‘actuated by
said driving shaft for causing oscillation of
the said cam lever, a device for printing in-
dicating marks adjacent to printed items
and connections between the said device anc
the said cam lever whereby oscillations of
the latter cause movements of the said de-
vice.

41. In a computing and recording ma-
chine, the combination of oscillatablé accu-
mulators for accumulating items, & driving
shaft, a cam lever adapted to be oscillated
by the operating
shaft, connections between the said cam lever
nd the said accumulators whereby oscilla-
tory movement of the latter is effected, print-
ing mechanism for printing items and totals,
means for connecting the “said printing
mechanism with the said driving shaft

5 whereby operation of the former is caused

movements of said driving’

a8

by the operating movements of the latter, a
device for printing indicating marks adja-
cent to the printed items for distinguishing
the same from the printed totals, connections
between the said device and the said cam
lever whereby when the said cam lever is
raised the sald device is moved away from
printing position and is moved toward stch
position when the said cam lever is moved
in the opposite direction.

42. In a computing and recording ma-
chine, the combination of printing mecha-
nism for printing items and totals, a driving
shaft, connections between the said driving
shaft and the said printing mechanis
whereby actuation of the said driving shaft
may éffect printing o eration of the said
printing mechanisn, an oscillatable cam 1e-
ver, means carried by said ‘driving shaft for
effecting oscillatory movement 0% said cam
lever, g device for printing indicating marks
adjacent printed items to distinguish the
same from printed totals, and connections
between the said device and the said cam
lever which operate when the said cam lever
is moved upwardly to move the said device
away from printing position, said connec-
tions operating when the said cam lever
moves downwardly to cause. printing move-
ment of said device toward its printing po-
sition, : '

43. In a computing and recording ma-
chine, the combination of oscillatable ac-
cumulators, actuating means therefor, mearns
for causing oscillation of said accumulators
toward and from said actuating means,
printing mechanism for printing items and
totals, an element of said printing mecha-
nism having connection with the said actuat-
ing means and being adapted to be adjusted
thereby into desired relation with respect
to another element of said printing mecha-
nism, a device for printing an indicating
mark adjacent to printed item numbers, anﬁ
contiections between the said device and the
inechanism for oscillating the said accumu-
lators, said mechanism being a,rranged 'S0 a8
to cause movement of the said device away
from printing position as the accumulators
are moved away from the actuating means
therefor and toward printing position as the
accumulators are moved toward the said
actuating means therefor.

44. In a computing and recording ma-
chine, the combination of oscillatable ac-
cumulators, actuating means therefor, a
swinging arm, connec jons between the said
swinging arm and said accumulators where-
by the swinging of said arm causes oscil-
latory movement of the sajd accumulators.
toward and from the actuating means there-
for, means for causing swinging movement
of said arm, printing mechanism including
means whereby items and - totals may be
printed, a device for printing an indicating
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wnark ﬁd] ageng to iteny m;mbﬁﬁs, Ay T gﬁk)ﬁbaﬂ
h,g.{mg 80 arm; upgn; whieh sgid device, is
supported, said rock,shaft ha.vm a second
arm, a om}nqctlon betaween the ast men-
5 t;qn,ed arm and. the. said swinging. arm
whereby swinging movement of the, latter
rocks tEe sa,ldg rock shaft and thereby ac-
tuates the said device.
45, In a,. computing. ang, recording  ma-
10 chme, the combination, of, printing.. macha-
nism ineluding a, Platﬂn.,: a, total key, and
m@a.ns ;ni;e»r iate said key.and said platen
qn rasSIng t Jatter upena depression of

15 4&:. IL a compmxng, and recording .ma-
chine, . tha. comhinai lQJn} of, printin, E(mephw
wmcu ng,af laten, a rock shaft hay-
10g cqum: bberwr;, ams supporked ap their
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"4 n,a co p ing and; recording . ma-
clgi,ng p,g;, oingfion ,of - prmtmg mecha-
ms;{; in¢lyding a apla.;% a.rock shaft, arms
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ﬂ,@&l}za ot ,lkey g_ Jink con ectmg the
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u d of bpt;ﬂ tey. the. said
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Yfrﬁﬁg,s::i g{ ;ggmg( shaft and down-

Zeturn. [novement of said

"\

-at, thejr lower, endg with
qag%l rocliﬂpfpt%’ar? eir upper ends,with.

b1 tmg mecha-

erehy- act,uatlon,
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itews, and,, totals, connections, between, the
said prmtmg mechanism and the said driv-
ing shaft whereby the said printing mecha-
nism s operated upon the forward move-
ment, of said driving shaft, a device for 70
p,rmtmg an mdlqatmg mark adjacent to
ltem numbers, connections betweer the said
device, and the said cam lever -whereby upon
upward movement of the said cam lever the
sa,;d prmtmg device is moved away from the 75
printing point and . toward the printing
point. as the. said cam lever maves down-
wardl;y, and means adapted to prewent actu-
ation oﬁ the, said; cam, lgver upwardly uppen
the; forward, movement; of ,the said .driving 8o
shaft and te, cayse. upward, movement therer
o;f;' dunm the return movement, of said driv- -
ing shaff,
oO In a, computing and. recordipg. ma-
ching, the combingtion of. Oscllﬂ&tabe ac- 85
cumulatmg wheels, mpans for actuating the
same normally.in engagement therewith,
osmlla,tﬁble cam. level, connections betwaen
the said cam lever and the said,, wheels
whereby . upward,, moyement..of said lever 9o
causes movement of said.wheels away from
the actuating meaps therefor, and whereby
subsequent, downward - mqvement thereof
causes movement, of the said. #heels, into en-
gag@menti with.the, said actuating. means, a 95
driving, s 1a,ft, means actuatgd, by,sald,shaft
for, norma|ly. causing moyement, of the. said.
cam lever upwardly uponthe forward mowe-
men{, of said, drlvmg“shafp and. d,ow;awa,rdl
during the return,, movement;.of .said sh&ﬂ:,
printing mech,amsm for, printing, atems and.
totals, connections, beWeenuthe said.pring-
ing mechanism and, the ; said. driving ;shaft
whereby , the,  said. . pripting  mechanism, is
opprated uppn thfa forward, mavement,. of 105
C{:l drlvmg shaft, a.device for rprinting.an
lcating . mark ad;aqent to. item. numbers,
connecthns between the said devige. and the
said. cam lever, whereby upen NRRard qnoge-
ment, of the said cam lever the sajd; pl;mtmg 110

100

~ deyice,.is, moved, away f;rom, ‘the, printing.

point and toward th 1@, prinfing. pqmﬁ as the
said. cam, leyer. .moves downwardl dly totad,
ey, means, actuated by said Koy wixen,lt ig,
depressed to. })revent upw&rd mevempent of 115
the said ,cam Jever during g, ;l’orwald Move-
ment, of thg;,sald drlvmg shaft,, and ;means.
having connectlon with the said drlvmg
shaft and which is.permitted, when the said
total lever .is; in.depressec poq}tson., to.en~. 120
gage, the said. cam. rIelmr and cause upwand,
movement thergof yring . the Tekurn. move~
ment of the. said driving shaft, said npward

. moyement, causm(g @& mqvam«mt -of the said.

1ndlca,tmg ‘marking. device away. from, the 125

: Prlumng,pomt

51, In -a " comp ting, an .[re(g)rgh AR
chine,.. the co ﬂ{) ya,tw‘n,, g -0scillatab én ac-
cmnulatmg wheels;.an osrillgtable cam; lepar,
connections. between said. cam:lever.and.said 130
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wheels whereby oscillation of the former
causes oscillation of the latter, actuating
means for said wheels, said actuating means
being normally in operative engagement
with said wheels, & driving shaft, means for
rotating the said shaft forwardly, means for
returning the same to normal position, con-
nections between the said driving shaft and
the said wheel actuating means for driving
the same, actuating means carried by said
shaft which normally causes upward move-
ment of said. cam- lever upon a forward
movement of said driving shaft and a down-
ward  movement ‘thereof during a return
movement of said shaft, a pivoted total lever

lever 1s adjusted,” for preventing upward
movement of the said cam lever upon the
forward movement of the said driving shaft,
mesns for ldcking the said total lever in ad-
justed position, means whereby when the
said ‘total lever is held in adjusted position
the said cam lever is moved upwardly dur-
ing the return movement of saig handle, and

5 means for unlocking the said total lever

whereby a part carried by said total lever
is adapted to prevent the said means from
causing upward movement of the said cam
lever whereby the said cam lever remains

stationary during a complete operation of

the drivirig shaft and whereby after the said
wheels have been rotated in reverse direction
to zero position upon the forward move-
ment of said shaft they are rotated for-
wardly upon the return movement of the
said shaft to the position océuépi,ed thereby
at the beginiting of the operation. ‘
52. Tn a computing machine, the combina-
tion of oscillatable accumulating wheels, ac-
tuating ‘means therefor, the said wheels being
normally in operative engagement with the
said actuating means, an oscillatable cam
lever, connections between the said ¢am lever
and the sdid accumulating whieels whereb
ostillations of ‘the siid lever causes oscilla-

tion of the said wheels, the said cam Iever -
being normally in its lowermost position, a-

total léver, a pivoted stop adapted to engage
the said totsl lever for preventing depres-

sion of the same, said stop having means

in contact with a part of the connection be-
tween the said cam Tever and the said wheels
whereby normally it is held out of position
to engage the 'said total leéver, a driving
shaft and ‘means connectéd therewith for
normally catsing upward movement of said
cam lever upon a forward movement of said

sHaft and downward movement thereof dur-

norma] position, means controlled by parts
of said ‘total key whereby when said key
preven

iig the forward m

is'in defp‘reéséti‘pOSitiOn the said cam lever is
ed from being moved upwardly dur-.

ovement of said driving

65 shaft Butis caused'to mo¥e upwardly during

the return movement thereof whereby upon
the completion of the return movement of
said shaft the wheels are in elevated posi-
tion, out of engagement with the actuating
means therefor, whereby the said stop is per-
mitted to move into engagement with said
total key to prevent depression thereof.

58. In. 4 computing and recording ma-
chine, the combination of accumulating
mechanism, mechanism for printing items as
they are accumulated, and also for printing
the totals of said items when desired, a total
key adapted to position mechanism so as to
cause the printing of totals accumulated m
the accumulating wheels, and means for pre-
venting the taking arnd printing of totals
successively’ without an intervening opera-
tion of the machine. :

54. In a computing machine, the combina-
tion of ldterally shiftable accumulators,
means for shifting the same laterally, a
spring pressed slidable bar normally held in
retracted position by a part having connec-
tion with the said faterally shifta%le accu-
mulators, the said bar moving longitudinally
upon a lateral shifting movement of said ac-
cumulators, a total key and a part having
connection theréwith which is adapted to en-
gage a grqﬁebting portion of said bar when
the said accumulating wheels have been
shiftéd ‘out of normadl position. '

55. In a cnguting machine, the combina-
tion of accutiulators, actuating means there-
for, s4id means having projections extending
therefrom, a universal bar contacting with
the said projections and adapted to return
and hold thém in normal position, a driving
shaft, & cim secured to said shaft, and a con-
nection between said cam and sajd universal
bar for actuating the latter upon movement
of said cam, said connection comprising two
oscillatable members, one of which is pro-
vided with opposing adjustable contact
points and the other Eaving a part situated
between said points. ‘ o

56. In a conmputing machine, the combina-
tion of a¢cumulators, actuating means for
tHe '8aid ‘accumulators, a driving shaft, con-
nections hétwéen the said driving shaft and
certain of said actuating. means, stops for
preventing réarward movement of said con-
nections and of the actuating means con-
nected therewith, a stop for contacting with
the said actuating means which have no con-
nections with said driving shaft, a total key,
means having connection therewith for re-
leasing the 'fgrst named stops to permit the
same to ‘move into iroperative positions,
whereby said connections are free to move,
and a connection between the said total key
and the second mentioned stop for moving
the same into position to prevent contact
therewith of the actuating means normally
adggtéd, to contact therewith. .. "

K7, Th a bomputing machine, the combitia-
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tion of accumulators, actuating, meansthexgs

for said, means. having proj ectigns. exteng-

ing downwardly thevefrom, a drivingshaft,

connections  between, the. sgid, driying, shaft
5 and certain of said projections, the, remaln-
ing projections not being; coppectad;, with.
sa1d shaft, said connectiops carrying, pavobed:
stop pawls, pivoted arms haying stopsiwhich
are nQrma,i_lyp in, the pat, ‘(Qf,‘moyemem;; fo
said pivoted stap pawls, a pivoted stop. sify.
ated adjacent to the said remaining. p O}egr:
tions sald remaining, stop being normally .in
the path of movement of said, projestions, a
to,tai‘ key, means.actuated thereby uppn.de-
pression thereof, to permit swingi
ment of said. ?

10

15 %.mpvga

B
ixoted arms to move the whops
thereon out. of the path of ,xﬁy,em%nf :ﬁEg
said stop pawls, and meaps Is0. agty w{;adﬁ )
said total key lg{ppp,a, depression of the same
to maove the said piveted stop pufypf the path
of meyement of, s3id remaining. prejections.

58. In a.compyting machine; the combina.
tion of awumgufaiorsp actuating: means éede-
for, the said meang respectively having pro~
jections extending therefrom).. a driying.
shaft, connections. befween the:said, driying,
shaft and certain of the said projections,sasd
connections. respeetively; carrymng, pivoted,
stop pawls, pivoted.arms. hayig ‘{sthsﬁ%.

25

3¢ their outer;swinging ends. sitiated normally,
in the path of mevement of the said piveted.
pawls, a total, key, means, operated by de-
pression of said. key. for, permitting swing:
ing movement -of said pivoted. atms to caryy
the stops thereon ontof the path of moxer.
ment o? said stop pawls to permit, rearward
movement of the said _connections, 8, rock.
shaft, a plate. yieldiogly connected thewete.
and normally acting asa stop.te, linit; the.
40 movement,of the sai .‘P}Fﬁ?ﬂﬁﬁt;}éi?ﬁ;ﬁ?ifaﬁﬁ;}'lﬂg:
conpection, with the said dniving, shaft, the
said roek shiaft having a laterally ext nfvm |
arm, and ahoqna%%tm-bem on, the spid Lot
key and the saul arf. wherehy upon, de-
&5 Prgssion of 'Eile said kgkthgsa% r( I;n,s,haiti
is rooked to.move.the said stap, plate, eub .of
the path of moyement of thesaid projection..
59, In, an . adding machine,. the. combing:.
tion. of. ﬁggﬁr: keys, swinging, conlact, mam.
&0; bers, movable meang, for linuting. the swing;
ing mavergents, of, said swinging, members.
connected , to saiq. finger, keys, agcumulator
wheels, agtuafors. therefor, connectians, bg:
tween . said  actuators. and, said, swinging,
members,, swinging, contact: mepns. for: re-
turning said . acenmulator, wheel: actuators.
to normal pesition, spripgs. attached, to, said,
accumulator wheel agtuators to actuate, the.
same_when, sajd, swinging, coptact means

8P

]

b5,

moves_away from normal pesition, an os:
Sl.i.llaﬁable‘? mimhc;r, .copnegtions betweem said
oscillatable member, and said swinging cony,
tagt. means Whereby pseiliation of said os:
cillatable membey, catises. sWinging | move-

85, mept.of said swihging.confact, means, and

60,

LIRKEs4

springs extending. from, sgid. oscillatahle
member. to said swinging contaot.members.
60,.In, an adding machine, the cambina-
tion of accumulator wheels mounted in.an
oscillating sliding, frame, actuators: for said 70
accumulator wheels, means for moving said
accumulator wheels in and out, of engage-
ment with said actuators, means for engag-
ing said accumulator wheels when ouf of
engagement, with said actuators, means for, 75
sliding said accumulator wheel frame.lat-
erally, consisting, of an: actuating lever, and
a. gradpated positioning rack - therefor, a
stop, for maintaining, a normal, relation, be-
tween  said, ﬁﬁ‘l‘l%lﬂg'&‘lﬁxer and,said acou- 80
cel

ulator wheel sliding;frame, and, a, yielding;
génnegtion between,. sgmiamwg} dframe. anﬁ '
said actuating lever adapted te admit of a
mevement of said actmating lever in. either
direction independent of ,tﬁe‘ sliding, move- 85
ment, of said aceuynulator frame.

61. In an adding; machine, the combina-
tion of accumulating wheels. carried in an
oscillating frame, actuators. for. said. accu-
mulating, whegls, means for oscillating said. 90
frame comprising an-oscillating, arm having
a mevement in excess of the movement .ot
said ‘ogcillating frame, a yielding, comnec-
tipn between said oscillating arm,.and said
ngiuai;i_ng,,frame;,_ and an, adjustable. stop 95
for limiting the mevement: of. spid -oscil-
lating frame in one direction..

62, Iny. an. adding machine. the. combina-
tion, of .a, keyhoard of - depressible, finger
keys -arranged in, columns, swinging,mem-. 100
bers for each.column; means contrplled: by
the finger, kays. of each: column .for; limit-
ing, the swinging. ;mwe_r%epts ~0f, the) calip-
erating ~swinging ., membegs, -. accwmnsulator
wheels, .actuators . therefor, mewvable.. type. 105
conneated to said actuators, a platen, spring.
driven . actuators for driving, said. type
against, said platen,, connections, between:
said ancumulator actuators, and said swing.
ing, members, an.: oscillating, operating, 110
means for swinging said swinging members;
uiniti] limited by, the means con: rpﬁﬁd,bx thei
said finger keys, means, for, :tripping; said.
type. actnaters, means. for  restoling, said.
spring driven type actuators.to noymal per 118
sition during, the.return of said.oscillating,
operating means to normal position, means.
for, locking saidspring driwen, type. actna-
tors in normal position and copmections.be;.
tween the same and, the said keyboeard, an
means for rendering said tripping ineans.in-
operative, ‘ '

63. In an adding machine, the eombinar
tion of accumulator, wheels, actuators there-:
for, means for moving said -accumulator
wheels in and out of engaging relption; with
said actuators, means for, engaging said ac: -
cumulatorﬁwlﬁeels,po ‘hald; the,gaﬁlqay , ml;it
rotation ab the peinf the same begin, te be:
disengaged from said aqtuat?ors,%fswmg;. 130
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ing arm provided with two cam slots, and
codperative connections between said cam
slots respectively and said means for mov-
ing said accumulator wheels in and out of
engaging relation with said actuators and
said means for engaging and holding said
nceumulating wheels against rotation.

64. In an adding machine, the combina-
tion of accumulator wheels mounted in an
oscillating frame, actuating means there-
for, means for moving said accumulator
wheels in and out of engaging relation with
said actuating means, said means consist-
ing of a swinging member carrying two
pawls, and having a cam, an oscillating op-
erating member adapted to contact with
said pawls, means for moving said pawls
out of contact relation with said oscillat-
ing operating member, and cobperating con-
neotions between said cam and said oscil-
lating frame carrying said accumulating
wheels.

65. In a computing and recording ma-
chine, the combination of accumulating
wheels, actuating means therefor, an o0s-
cillatable frame for supporting said accu-
mulating wheels, an oscillatable member, a
yielding connection between the said os-
cillatable member and the said oscillatable
accumulating wheel support whereby oscil-
lations of said oscillatable member cause os-

87

cillating movements of the said accumulator
wheel support to engage and disengage the
accumulator wheels from the said actuating
means, a total key, a movable member inter-
mediate said key and said yielding connec-
tion, and means whereby, when the said
yielding connection is in position with the
said accumulating wheels out of engage-
ment with the said actuating means, the
said movable member is in position to pre-
vent operation of the said total key.

6. In a computing machine, the combi-
nation of accumulators, actuating means
therefor, said means having projections
extending therefrom, a universal bar con-
tacting with the said projections and adapt-
ed to return and hold them in normal posi-
tion, a removable frame in which said ac-
tuating means and universal bar are mount-
ed, a driving shaft, a cam secured to said
shaft, and a separable connection between
said universal bar and said cam for the pur-
pose specified.

In testimony that I claim the foregoin
as my invention, I have hereunto signe
my name this 15th day of Sept., A. D. 1915,

GLENN J. BARRETT.

In the %resence of—
E. E. THAYER,
Frang W. MosHER.
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