L. LAMBERT -
| PRINTING MECHANISH FOR ADDING MACHINES -

Original Filed April 3, 1945 -

- H

Dec. 21,1948,

2,457,050

4 Sheets—Sheet 1 -

Snventor

HARRY L.LAMBERT

P P e e e PP R T

pIITIIT

Lo Rk

His Qttorney




2,457,050

. 4 Sheets-Sheet 2

H. L. LAMBERT

if [cal] el ol [ S el |2

PRINTING MECHANISM FOR ADDING MACHINES

Original Filed April 3, 1945

Dec. 21, 1948,

1 ‘\I\I\I.\/\( - .
*§ 8g2c6e ‘24
h . mm -
. @ 69GL "
, _ 00002 -
| Rt T szveL &
|96l 526872 g
i oSLeS! I
e FOSbELZ -
|5H 6 914
i2j| L6 1 g
= ol < v
N L pwA 06 _
a T KR
| LR I
8| -
1]
3
H
.W o
b
¢€old

“His Qttorney



Dec. 21, 1948. . H.L.LAMBERT 2,457,050 -
. C . PRINTING MECHANISM FOR ADDING lACBI_NBS‘# N '
Original Filed ‘Apz"il' 3, 1945 . ‘4 Sheé‘ﬁs;-sii_eéi_'. 3

L Inventor
HARRY L.LAMBERT

His Qttorney




Dec.21,1848. muuiawessr . 2457060

* PRINTING MECHANIS omencm:@
1gi ll-"iledAp:uS 1945 - : 4sn ets-She t4 :

| : FIGB . |
0000O® .
lolololololo ey
DODDDOE®
©00EOOED
-@@@@@@@@?
@ODDDDOED
%%%%%géé
[(=2:3), i
foYoloYoloY0% @,

Jnventor
8 HARRY L.LAMBERT
y

Mis Gitorney




Patented Dec. 21, 1948

2,457,050

UNITED STATES PATENT OFFICE

2,457,050

PRINTING

‘Harry L. Lambert,

- by mesne assignments,

Register Company, Dayton,

of Maryland

Original application
586,361.

MECHANISM FOR ADDING
MACHINES .

East Rochester, N. Y., assignor,

to The National Cash
Ohio, a corporation

April 3, 1945, Serial No.
Divided and this application May 10,
1946, Serial No. 668,749 - i

7 Claims. " (CL 101—93)

1 .

This invention relates to improvements in
adding or calculating machines and particularly
to the provision of mechanism for entering frac-
tional amounts into a totalizer and for recording
such amounts on record material. The present
application is a division of my co-pending appli-
cation Serial No. 586,361, filed April 3, 1945, and
entitled “Calculating machine fractional key-
board control mechanism.”

One of. the objects of the present invention is

10

to provide a machine for receiving a series of .

fractional entries and for printing each of these

entries on a strip of record material in the order

in which they are received.

Another object of the invention is to provide
a machine with two rows of type on & single type
carrier, a printing hammer for each row, and a
selecting mechanism for determining which of
the two printing hammers shall be rendered ef-
fective during a given operation of the machine,

A further object of the inivention is to provide
a machine with two rows of type on & single
type carrier, a printing hammer for each row,
a row of keys for controlling the differential po-
sitioning of the type carrier,
of keys for determining which hammer is to be
rendered effective during a given operation of
the machine. ‘ ]

Still a further object of the invention resides
in the provision of a machine having two rows
of fractional keys, one row for the even-num-
pwered numrrators and one row for the odd-num-
bered numerators, a type- carrier provided with
two rows of type, one for the even-numbered
numerators and one for the odd-numbered nu-
merators, & printing hammer for each row, &
differential mechanism controlled by the even
numerator keys for controlling the position of
the type carrier, and a hammer selecting mech-
anism controlled by the odd numerator keys for
determining which of the two hammers is to be
released during an operation of the machine.

With these and incidental objects in view, the
invention includes certain novel features of con-
struction and combinations of paris, the essen-
tial elements of which are set forth in appended

and a second row *
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claims and a preferred form or embodiment of -

which is hereinafter described with reference to

the drawings which accompany and form a part’

of this specification.

In the drawings: '

Fig. 1 is a sectional view of the machine, taken
to the right of a whole number key and showing
the actuators for entering amounts into the to-
talizer, together with the printing mechanism.

. Letters Patent No.

5 move 8§ & unit. As is well known,

v 2

Fig. 2 is a sectional view showing the even-
numbered  numerator fractional amount bank,
together with the tractional- amount totalizer
wheel and the printing mechanism for recording
the even-numbered numerators. ;

" Pig. 3 is & rear view of the fractional amount
type carrier. ]

Plg. 4 is a detail view of a part
control mechanism, .

g, 5 is & sectional view showing the odd-
numbered numerator fractional amount bank, to-
gether with the mechanism for selecting one or
the other of the fractional amount printing ham-
mers, : : :

Tig. 6 is.a detall view showing the means for
connecting the odd-numbered and the even-
numbered numerator keys together. '

Fig. 7 is a front view of the hammer mechan-
isms for printing the fractional amounts. _
Flg. 8 is a diagrammatic view showing the key-
board arrangement of the machine to which the

of the hammer

‘tnvention is shown applied.

Fig. 9 is a facsimile of a portion of the tape
printed by the machine. :

GENERAL DESCRIPTION

The invention is shown as applied to an adding
machine of the type described in United States
1,386,021 and No. 1,386,022,
both isued to Heber C. Peters on August 2, 1921,
and United States Letters Patent No. 1,854,875,
issued to Nelson White on April 19, 1932.

“In this class of adding machine, there are pro-

35 vided s series of amount keys or stops for con-
* trolling the positions

taken up by & series of re-
ciprocating members. ~Actuated by the latter are
the adding racks, which impart movement to
the totalizer wheels and the type carriers to
position the type in the proper printing position.
In the machines illustrated in the above-men-
tioned Peters patents, each reciprocating mem-
ber comprises a stop bar which indexes against
the projecting key stem and is connected at its
rear end with an L-shaped pivoted lever, the
latter carrying at its upper end an adding rack
and at its rear end a type bar, these associated
elements being adapted to move together as &
unit. .
In.the machine illustrated in the above-men-
tioned White patent, the adding rack is mounted
on an independently pivoted lever adjacent to
and separate from the aforementioned L -shaped
lever, so that the rack and the type bar need not
this construc-
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tion is provided in machines of the Peters type
when the subtracting feature is desired.

- As illustrated in the present application, the
invention is shown applied to the subtract type of
differential mechanism shown in the White pat-
ent. However, the Invention is not limited to
this type of differential construction, since a
straight adding differential mechanism, such as

that shown in the Peters patent, can be used

therewith. - The keyboard in the machine as de-
scribed in the instant application is provided with
amount key banks similar to those disclosed in
the above-mentioned White and Peters patents.
In addition to the regular amount keys, which
are arranged in decimal order, the present ap-
plication illustrates two banks of fraction keys.
These two banks of keys are illustrated in the
instant machine for adding fractions of one-six-
teenth; one bank of keys iIs provided for enter-
ing fractions having odd-numbered numerators,
and another bank of keys is provided for enter-
ing fractions having even-numbered numer-
ators. The fraction keys are so interconnected
on the keyboard that the depression of any odd
numerator key, except the “1" key, will also
carry with it its adjoining even-numbered nu-
merator key. The construction of the differen-
tlal mechanism associated with the fraction banks
- of keys is-such“that the index member associ-
ated with the odd-numbered numerator keys
will move only one step when a key in this bank
has been depressed, and the index member in the
even-numbered numerator bank will move a
number of steps equal to the value of the numer-
ator on the key depressed. Thus, for example,
If it is desired to enter %, the “5" key in the
right-hand bank is depressed.” This key' carries
with 1t the “4” key in the second bank. During
the operation of the.machine, the index member
in the right-hand bank moves one step to ad-
just a four-pointed wheel, which actuates a shut-
ter for-g purpose to be described later. This one-
step movemeént.of the index member in the right-
hand bank also actuates a ‘four-point - transfer
element, so that, upon the entry of two success-
ive odd-numbered numerators, one is transferred
into the fraction dial wheel. The depression of
the “4” key in the even-numbered numerator
bank will cause the index member associated with
this bank of keys to move two steps, thus #d-
vancing the fraction dial wheel two steps. If
before this entry operation—that is, with the
“5” key depressed—the fraction dial wheel were
standing at zero, then, upon operation of. the
machine, the dial wheel will be moved to’ pre-
sent the numerals 4 and 5 to the sight opéning
provided in the machine. At this time, the shut-
ter operated under control of. the odd numer-
ator index member will be positioned ‘so that the
numeral 5 is in displaying position and the nu-

meral 4 is concealed, thus-indicating #% as hav-

been entered into the totalizer. - ,

The index member of. the even numerator dif-
ferential positions a type carrier to ‘present two
numerals to the printing line. A separate print-
ing hammer is provided to print from either one
of the two type characters that are presented to
the printing line, and the differential mechanism

in the odd numerator bank sets up a control mem- -

ber to select one of the two printing hammers to
be released to take an impression from the proper
one of the type carriers. Thus, when an odd-
numbered numerator key is depressed and the
machine is operated, the printing hammer for
the odd-number type characters on the type bar
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is released to take an impression. If no odd-num-
bered numerator key is depressed, then the print-
ing hammer for printing from' the even-num-
bered type character will .be released for oper-
ation. . ] :

The type characters provided on the type car-
rier for the fractional amounts show only the
numerators with a horizontal line drawn be-
neath them. The denominator, “16,” is not en-
graved on the type carrier, since it will be un-
derstood by the user of the machine that the
characters printed in the first column on the
record strip represent the fractions for which |
the machine is built, which, as llustrated in the
present machine, are sixteenths.

DETAILED DESCRIPTION
Keyboard

The keyboard of the machine as illustrated
in the present application is provided with six
banks of keys 30 for entering amounts into the
totalizer in the usual and well-known manner, as
shown and described in the above-mentioned pat-
ent to White. Just to the right of the units bank
of keys 80 is provided a bank of fraction keys 31,
which is used to enter all fractions having even
numerators. To the right. of the bank of keys
31 is provided a bank of keys 32 for entering all
fractions having odd numerators. Each of the
keys 31 is provided with a plate 33, which is se~
curely fastened to the key stem just beneath the

" head of the key and which projects to the right

and under the head of the adjoining key 32, The
plate 33 is slotted at its right end so as to pass
freely about the stem of the key 32 so that the
key 31 and its associated plate 33 may be de-
pressed without depressing the key 32. However,
upon depression of a key 32, the plate 83 is car-
ried therewith, thus depressing the adjoining key
31. The plate 33 thus provides a means where-
by, when any one of the odd-numbered numer-
ator keys, except the key representing “1,” is
depressed, it will carry with it the adjoining even-
numbered key having a value one-sixteenth lower
than that of the odd-numbered key being de-
pressed.
. 'The usual subtract key 34, repeat lever 85, and
correction key 36 are provided on the keyboard
of the instant machine. ‘The functions and con-
trols of these three control members are exactly
like those illustrated in the above-mentioned
White and Peters patents, and therefore no fur-
ther description of the members is given herein.
The keyboard (Figs. 1, 2, 5, and 8) is provided
with a top plate 40 and a bottom plate 41, suit-
ably supported by side frames 43 (one of which
is shown in Fig. 1). The top plate 40 is provided
with suitable slots through which the keys pro-
Ject and which provide supporting -and guiding
means for the keys, said keys being arranged to
slide in said slots substantially at right angles
to the top and bottom plates. = . )

Amount bank—Whole number keys

The construction of the whole number amount
banks is like that disclosed in the above-men-
tioned White and Peters patents.  As shown in
sald patents, each key is provided with a shoulder,
against which the upper end of a spring 42 presses

‘to maintain the keys in their undepressed posi-

tlons. Each bank of keys is also provided with
a detent for maintaining a depressed key in its
depressed position to maintain the lower end of
the depressed key in the path of a shoulder on -
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the associated index bar 44 (Fig. 1). A comb 45
acts as a guide for the forward end of the index
Lar &8. A spring 46, one end of which is at-
teched to the upwardly-extending flange of the
eomls aod the other end of which is attached to
& stud 6% on tne index bar 44, tends to draw the
indey bar forwardly. Secured to the side of the
index har 44 iz & plate 48, formed to provide a
fork which straddies the comb 45 to properly
guide the index bar in its different movements.
The face 49 cf the coinb 45§ acts as the 9’s stop
for the index bar when the shoulder 50 on the

index bar comes into conimci with said face 49

during an operation in which the “9” key is de-
pressed.

The rear end of the index bar 44 is pivoted,
by means of a stud, to the upper end of a diverg-
ing lever 58, pivotally mocunted on a shaft §6.
A rack lever 57 is alsc rivoied on the shaft 56

adjacent the diverging lever §5. The consiruc- .

tion of the diverging and rack levers is the same
as that shown in the White patent. Each di-
verging lever 55 includes a forwardiy-extending
gooseneck arm 58 having at its extremity a slot
which iz radial with respect to the shaft 5B.
similar gooseneck extension 59 on the rack lever
57, having a slot 80 in alinement with the slot
in the diverging lever, is provided, and, when the
machine is conditioned for adding operations, a
stud 61 projects through the slots in the goose-
neck arms of the diverging lever and the rack
lever to couple them together to move as a unit.
The stud 8f is mounted on an arm 62 secured
to a hub 65 rotatably mounted on a shaft-§3.
To this hub 65 is secured the usual complemen-
tary arm 64, adapted to cooperate with a stud 66
on the index bar 44 for the purposes of subtract-
ing, as fully shown and described in said White
patent.

When the machine is conditioned for subtract-
ing operations, the shaft 63 and the arms 62 and
64 are shifted endwise, in the manner shown in
the above-mentioned White patent, to withdraw
the stud 6{ from the slot in the diverging lever
to thereby uncouple the diverging lever from the
rack lever for the purposes and functions de-
scribed in said White patent.

Each rack lever 57 carries at its upper end the
usual adding rack 10, step piece 11, and carrying
spring 12. The rack 70 is provided with two
studs 73, which are free to slide in elongated
slots in the rack lever 57. Each rack 70 may
mesh with a pinion 714, secured to a registering
dial or number wheel 15. The number wheels 75
are all rotatably mounted on a common shaft
16 and are provided with the customary tens
transfer contro! mechanisms. The shaft 76 is
‘earried on a rocking frame 17 pivoted on a shaft

-18, so that the pinion 74 may be rocked into and
out ‘of mesh with the rack 70 in the proper tim-
ing during the machine operation in a well-
known manner described in the above-mentioned
patents. o

Two arms 80 (Fig. 1) and 81 (Fig. 2) are
pinned to the shaft 56 at each end thereof and
support between them a cross bar 82. The cross
bar 82 normally engages a flat surface 83 on. the
diverging and rack levers. The function of the
cross bar 82 is to control the time of movement
of the diverging and rack levers and their asso-
ciated index bars. During the forward move-
ment of the operating handle 84 (Fig. 1), the
cross bar 82 is moved out of the path of the di-
verging and rack levers to release them to the
action of the springs 46, and the levers are re-
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stored to their normal positions by the return
stroke of said handle.

The cross bar 82 is rocked by the operating
handle when the latter is first pulled forwardly
by a mechanism including a plate 85 (Fig. 2), to
which the operating handle 84 is releasably
clutched. The plate 84 has pivoted thereto a link
86, which is pivoted at its other end to an arm
87, secured on a shaft 88. Also secured to the.
shaft 88 is a cam 89, with which a roller 90 on
a pitman 91 cooperates. The pitman 9( is pivot-
ally connected to the above-mentioned arm 81
by a stud 92, and the rearward end of the pitman
81 is bifurcated to straddle a hub 19 of the arm
81. A spring 93, having one of its ends attached
to a stud on the arm 81 and having its other end
anchored on the hub 19, normally maintains the
roller 90 in contact with the cam 89.

Rocking movement of the handle. 84, through
the plate 85, the link 83, the arm 87, and the
shaft 88, rocks the cam 89 first counter-clockwise
(Fig. 2) and then back in a clockwise direction
to its normal rosition. Counter-clockwise move-
ment of the cam 89 causes the roller 98, under
tension of the spring 93, to follow the contour of

the cam 89, thus pulling the pitman 9{ rear-

wardly and rocking the arms 80 and 81 counter-
clockwise (Fig. 2). Counter-clockwise movement
of the cross bar 82 releases the diverging and
rack levers for movement by the spring 46. The
levers continue to move until a shoulder 85 (Fig.
1) of the index bar strikes the end of a depressed
key.. The shoulders 35 are so arranged on the
index bar 44 in relation to the keys 30 that the
index bar and the rack lever will move an extent
commensurate with the value of the depressed
key.

After the rack levers are positioned under con~
trol of the depressed key, the totalizer frame 17 is
rocked to lower the register pinions into engage-
ment with the racks 70, whereupon the cam 89,
acting against.the roller 90, cams the pitman 91
and the arms 80 and 8/, together with the cross
bar 82, to rock the latter clockwise (Fig, 1) to re-
store the rack levers to their normal positions.
During this return movement of the rack lever,
the amount represented by the depressed key is
entered into the registering pinion 74 and is indi-
cated on the registering dials 15 through a sight
orening 96 provided in a plate 87 carried by the
totalizer frame 71. : .

The forward end of a plate .98, adjacent each
totalizer pinion 14 and supported by rods 89 and
100. has an alining tooth {01 formed thereon,
with which the totalizer pinion engages when the
totalizer is rocked out of engagement with the
rack 10 to maintain the pinion and the register-
ing dia]l in proper alinement while disengaged
from the adding rack, The rods 99 and 100 are
supported by the sice frames 83. ©

The usual zero stop pawl {02 (Fig. 1) is pro-

vided to arrest the index bar 44 and the rack

lever in the zero position when no amount key 39
is depressed. Depression of any key 30 in the
amornnt bank moves the zcro stop pawl out of the
path of the end of the index bar 44 to release the
index bar to the action of the spring 46 in the
manner shown and described in the above-men-
tioned patents. B

Amount bank differential—Fraction banks

The construction .of the banks of keys for en-
tering the fractional amounts is similar in all
respects to the construction of the amount banks
described above for the whole number key banks.
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The present machine is constructed to enter frac-
tions in steps of one-sixteenth, and two banks of
keys are used to enter all of the fractional
amounts. The registering dial {16 is differen-
tially positioned under control of the keys 3¢
(Fig. 2) and is divided into eight sections, each
section having two numerals, which may be posi-
tioned opposite the sight opening in the plate
87. A shutter 137 is provided and assumes one
of two positions in order to conceg] one of the nu-
merals positioned opposite the sight opening.

Fraction differential mechanism—Even-number
numerators

The differential mechanism for entering the
even number numerators into the registering dial
110 is shown in Fig. 2. Depression of a key 3!
(Fig. 2) withdraws the zero stop pawl {12 from
the path of the index bar 113 and moves the end
of the depressed key into the path of the appro-
priate shoulder {4 on the index bar {i3, A
spring 1I7 constantly urges the index bar {13
toward the front of the machine. ~ ‘
The index bar 113 is pivotally connected to &
diverging lever 116, pivoted on Shaft 56. The di-
verging lever {16 i5 provided with a forwardly-
extending arm having a radial slot in alinement
with a radial.slot. 259 in a forwardly-extending
arm 268 on a rack lever- | {$ pivoted on shaft 56
adjacent th¢ diverging lever {16. A stud 36{ is
catried by an arm 362, secured to a hub 365 ro-
tatably mounted on the shaft 63, This hub 365
also has secured to it the usual complementary
arm 364 to cooperate with a stud 366 on the index
“bar §13 for subtract purposes, This stud 361 en-
" ters said radial slots and couples the levers ({5

and 116 together and is disengaged from the lever

(18 during subtracting operations. The rack
_lever 115 has slidably mounted, near its top, a
-rack 158, meshing with a pinion 159 on shaft 76.
The pinion 159 is secured to the side of the frac-
tion registering dial 1140,

A spring 257, one end of which is anchored to

a flange on a plate 157, secured to the side of the
rack 158, normally maintains a flange 156 on the
rack 158 in contact with a flange {55 of a transfer
trip arm 153 (Fig. 5). When the flange 156 is in
contact with the flange 199, the rack 158 is held
in its normaj position, and, when the flange {55
is withdrawn from the path of the flange {56, the
spring 267 moves the rack 158 one step relatively
to the rack lever 116, for a purpose described
later.

Operation of the machine with a key 31 de-.

pressed and the consequent counter-clockwise
movement of the bar 82 releases the rack lever
{15 and the diverging lever I16, together with
the index bar 113, to the action of the spring (17,
"When the index bar 113 is arrested by the de-
pressed key, the rack lever 15 is in a position
corresponding to the value of the depressed key.
In this instance, each key progressively represents
two sixteenths, and therefore, even though the
registering dial {10 moves only one step when
actuated by the rack lever {{5, the amount repre-
sented will be increased by two sixteenths for each
unit of movement of the index bar (13, as repre-
sented by the various keys 31.

In all other respects, the construction and oper-
ation of the differentia] mechanism controlled by
the keys 31 are the same as described above for
the differential mechanism operated under con-
trol of the keys 30.

[
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Fractional differential mechanism—Odd-number
numerators :

The differential mechanism assoclated with the
keys 32 (Fig. 5) differs from the above-described
differential mechanisms in that the depressed
keys do not arrest the movement of an index bar
120 associated therewith. The index bar 120 is
provided with a stud §24, which projects to its
right, and, when the index bar is released by
depression of any key 32 and the consequent
removal of a zero stop member 122, the stud 121
engages the face 49 of the comb 45. The extent
of movement given to the index bar 120 when
moving from the position shown in Fig. 5 to the
position in which the stud (2{ engages the face
49 is equal to one step of movement, or, that is
to say, an extent sufficient to rotate a registering
pinion 123 (Fig. 5) one-eighth of a rotation.
Thus it is clear that, no matter which key 32
Is depressed, the registering pinion 123 will rotate
only one-eighth of a rotation. This step of rota-
tion is transmitted from the index bar 120 to the
registering pinion 123 by means including the
rack lever 127, which lever is pivoted on the shaft
56 adjacent to a diverging lever (24. The index
bar 120 is pivoted to the diverging lever 124,
which is provided with a radial slot into which
a stud 261 on an arm 262 projects. This arm 262

1s secured to a hub 265, rotatably mounted on

the shaft 63, and has secured to it a comple-
mentary arm 264 to cooperate with a stud 266
cn the index bar 120 for subtract purposes in the
usual manner. The stud 261 also projects into
a radial slot 125 in an arm 126 of the rack lever
{21 to couple the levers together. The rack lever
127 carries an actuating rack 128 similar in all
respects to the actuating rack 78 described in
connection with the differential mechanism in
Fig. 1. The index bar 120 is actuated by a spring
129, when released by the bar 82, and, when moved
until the stud 121 is arrested by the face 49 of
the comb 45, carries the levers 124 and 121, to-
gether with the rack 128, forwardly. During this
time, the pinion 123 is disengaged from the rack
128, and, after the rack is positioned, the pinion

- 123 is again moved into engagement with the

G0

75

rack 128, Thereafter, the bar 82 returns the
levers 124 and 121 to their normal positions, and,

"in so moving, the rack 128 rotates the pinion 123

one-eighth of a revolution.

The registering pinion 123, instead of being
secured to a registering dial like the dial 15
(Fig. 1), Is secured to a four-point disc 135 (Fig.
5). The four-point disc 135 is arranged to acty-
ate, or position, the shutter {37 in a manner not
shown herein but completely shown and described
in my co-pending application Serial No. 586,361,
filed April 3, 1945. For each operation of the dise
135, the flash moves from one position to the
other to expose alternate numerals on the dial
110. Hence, the positioning of the shutter 131
Is such that, when the amount standing on the
dial 10 is an odd number, the odd-number nu-
meral will be exposed, and, when the amount
standing on the dial 110 is an even number, the
even-number numeral will be exposed through
the sight opening.

The mechanism for advancing the registering
dial 110 one step for every two steps of move-
ment of the disc 135 includes a four-point cam-
ming member {50 (Fig. 5). Each point on this
camming member acts to trip a mechanism simi-
lar to the usual tens transfer mechanism com-
monly used. The four points on the cam mem-
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ber 150 are so arranged that, when it becomes
necessary to advance the dial 110 by reason of
- advancing the pinion {23 two steps, one of the
camming points 154 engages a flange 152 on the
transfer arm 153 to rock it on & pivot 154. Such
rocking of the arm 163 lowers the flange 155 out
of the path of the shoulder 156 of the plate 157,
mounted on the actuator rack 158 in the differ-
ential mechanism shown in Fig. 2. The actuator
rack 158 meshes with the pinion 159 of the regis.
tering dial 110. Lowering of the flange 155 into
the path of the shoulder 158 results in the actu-
ator rack (58 moving one step in the adding
direction to advance the dial 110 one step.

Printing mechanism

Mechanism is provided for entering the various
items cn & record strip as they are entered into

the totalizer. As far as the printing mechanism

assoclated with the whole number banks is con-
cerned, this mechanism is the same as that de-
seribed in the above-mentioned Peters and White
patents. The novel mechanism disclosed herein
includes a control for printing the fractions as
they are entered under control of the two frac-
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tion banks of keys 31 and 32. Described in gen- .

eral terms, the mechanism consists of & type
basket having two sets of printing characters,
which is adjusted under control of the even-
number numerator key bank 3I. A control is
provided for selectively tripping a hammer to
print from the proper one of the two sets of type
carriers. If no odd-numbered numerator key 32
is depressed, the even-number character will
print, whereas, if an odd-numbered numerator

key is depressed, the odd-number hammer will-

be tripped. The control of the selection of a
printing hammer is effected by the movement or
non-movement of the index bar 120 (Fig. 5) in
the odd numerator key bank 32.

Printing whole number digits

The whole number digits are represented by
{ype carriers 1601 (Fig. 1) carried in a basket

mounted on the upper end of a type slide 161§~

connected to an arm 162 on the diverging lever
51 by a link 163. Differential movement of the
index bar #4 under control of a depressed key 30
positions the arm 162 and the bar 1611 to present
a type character commensurate with the value
of the depressed key at the printing line opposite
the platen 164. The record material 165 is fed
from the roll 166 around a guide rod 167 and
under the platen 164, and thence past the print-
ing line and out of the machine. :
A printing hammer (68 is provided to strike
the selected type carrier to impinge the type
against a ribbon (not shown), the record mate-
rial, and the platen to make a printed record.
The hammer 168 is held in cocked position by
2 hook 169 formed thereon, which is engaged by
a pawl (70 pivotally mounted on a shaft . A
spring {12 normally maintains the pawl 170 in
position to latch the printing hammer (68 in its
cocked position. A rod 173 acts to hold the trip
pawls 170 on the shaft (Tf, and a rod 174 limits
the counter-clockwise movement of the pawl 110
under action of the spring 112. A stud 116 on
the slide 1611 normally limits counter-clockwise
rotation of a tripping arm 176 mounted on a shaft
{17 under action of a spring (18. The arm 16
is rocked bodily around the shaft 119 during a
machine operation, to engage its end with a shoul-
der 180 on the trip pawl 170 to rock the trip pawl
clockwise to release the printing hammer. When
the type slide 1614 is in the home position, the
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hammer will not be released, since the arm 118
is held in such a position that it will not engage
the shoulder 180. However, when the type slide
1611 rises, during the machine operation and
under control of a depressed key 30, into the “1”
position, or higher, the forward end of the arm
176 is lowered into contact with the shoulder
180. If the arm {16 is positioned against shoul-
der 80, then, on bodily movement of the arm,
the pawl 170 is rocked on the shaft {11 to with-

draw the hooked end from the hook (89 on the

printing hammer, which is thereupon released

to the action of the spring 181. The spring 181

thereupon swings the hammer {68 rapidly clock-

wise to strike the type carrier located at the

printing ‘line.

The arm {76 is rocked bodily around the shaft
179 by & pair of arms 182 (Fig. 1) and 183 (Fig. ).
Each of the arms 182 and 183 is provided with a
stud 185. When the operating handle 84 is pulled
forward and the shaft 88 is focked counter-clock-
wise, as described above, the arms 182 and 183
move the studs (85 into contact with shoulders
186 on a pair of arms 187 mounted on the shaft
179. Mounted between the arms {87 is the shaft
117, on which the arms 76 are supported.

Therefore, upon operation of the machine and
rocking of the shaft 88 counter-clockwise, the
pair of arms {87 carrying the shaft 111 and the
arm {16 move forwardly of the machine, and,
when the arm 118 is in contact with the shoulder
180, the arm trips the printing hammer 168 by
rocking the pawl 170 clockwise until its hooked
end is withdrawn from' the hook 188 of the ham-

5 mer.

The stud 178 is so located on the type slide {611
that the arm 176 is not in position to release the
pawl 170 when the type carrier is in either zero
position or home position, and therefore zeros are
normslly not printed. ‘The usual and well-known
offsét flanges 188 are provided on the pawls 110,
which extend behind the next higher order pawls
170, so that zeros may be printed in lower de-
nominational orders whenever the pawl 170 of a
higher order denomination is released and no
keys are depressed in said lower order denomi-
nations. .
A rod 190, carried hetween two arms 191 se-
cured to the shaft (79 (see also Fig. 4) is pro-
vided for restoring the tripped printing hammers
168 near the end of the machine operation. The
right-hand arm 184, when the machine is viewed
from the front, is provided with a depending arm
182 connected to a link 193 connected to the arm
{83 on the shaft 88, At the beginning of the ma-
chine operation, when the shaft 88 is rocked
counter-clockwise (Fig. 4), the arm 183, through
the link 193, the arm 182, and the pair of arms
184, moves the rod 130 clockwise away from the
printing hammers. This permits the operation
of the printing hammers in the manner described
above. Near the end of the machine operation,
when the arm {83 is restored to ifs initial po-
sition, the rod 190 is restored to the position
shown, by the link 193, the arm 192, and the pair
of arms (91. During this restoring movement,
the rod 180 picks up all of the tripped hammers
and restores them to their home or initial posi-
tions, wherein they are again latched by the
pawls 110.

_ Printing fractions

The type basket, differentially positioned under
contro! of the keys 31, is provided with two sets
of type carriers, as shown in Fig. 3. These type
carriers are positioned under control of the de-
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pressed keys 31, through the diverging lever 118,
which is provided with a rearwardly extending
arm (95. The arm 195 is connected to the type
slide 196 by the link (97. )
During the machine operation, the depressed
key 31 (Fig. 2) controls the setting of the type
slide 196 to position two type characters at the
printing line (see Fig. 3). For example, if the
“4” key is depressed and the machine operated,
both the “4” and the “5” type characters are po-
sitioned at the printing line. Two separate print-

- ing hammers are provided, each operated-inde- -

pendently of the other for printing from one-.or
the other of the two type characters. When an
even-number fraction key 3( alone is depressed,
the printing hammer 198 (Fig. 2) is released to
print from the type carrier containing the char-

12

type carrier set by the even-number keys 34, onto
the record material.

In those operations of the machine in which
the hammer 199 is released, it is necessary to
prevent release of the hammer 198, so that print-
ing. of the even-number numerator is prevented
when" the odd-number numerator is printed.

"~ Such preventing means consists of a plate 218

10

.secured to the side of the bar 207.

The plate
218 is provided with a stud 218 (see also Fig. 2),

~which projects under the finger 204, and there-

fore, when the bar 207 is raised out of its normal

- position, the finger 201 is also raised from behind

15

acter representing the depressed key. However, ‘.

if an odd-number numerator key 32 is depressed,
as described above, which also depresses the ad-
joining even-number numerator key 31, the type
carriers will be positioned just as before, under
control of the even-number key 3i. However,

depression of a key 32 effects a control over the:

release of the printing hammers so that the ham-

20

the shoulder 202 if said finger has been lowered

‘into the path of said shoulder 2062 by the raising

of the stud 2(5.

From the above it becomes clear that only a
single type basket is set, but the two banks of
keys 31 and 32 control not only from which type
the character is to be printed but also which
type hammer is to be released to cause the proper

- printing. The control is such that the keys 3{

25

mer {98 will not be released to print, and a ham- °

mer {99 (Fig. 5) will be released to take an im-
pression from the left-hand type carriers, as
viewed in Fig. 3, which are set at the printing line.

The release of the hammer 198 will be de-
scribed first. This hammer is released in the

30

same manner as the hammer 188, described -

above. The type slide {88 is provided with a
stud 215, normally maintaining a finger 204 in
ineffective position. Adjustment of the type
slide {96, under confrol of a key $i, withdraws
the stud 215 from contact with the finger 201
and permits the spring 200 to rock the finger 204
counter-clockwise. Such movement positions tie
end of the finger 20! behind a shoulder 202 on

'35
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a pawl 203, normally engaging & hook 2064 on the

hammer 198. After the finger 28{ is positioned
behind the shoulder 202, the shaft 77 is rocked
around the shaft §79 as a pivot point, thus caus-
ing the finger 20¢ to rock the pawl 283 to release

it from the hook 204 of the impression hammer

198, and causing the spring 205 to swing the ham-

mer (98 clockwise to strike the type carrier
carrying the even-number numerator character
to take an impression on the record strip. The
hammer 199 for taking impressions from the odd-
number type characters is released as follows.
As explained above, the index bar {28 is released
under control of the keys 32 but moves only one
step under contro} of the stud 124 thereon. The
index bar §20 thereby moves the diverging lever
124 one step clockwise when a key 32 in the odd-
number numerator bank is depressed, before the
operation of the machine. The diverging lever
{24 has an arm 206 connected to a bar 207 by a
link 208. ‘

The bar 207 does not have type carriers
mounted at its top, like the similar bars 16§ and
188, described above. However, this bar 207 is
provided with a stud 214 for controlling a finger

209 to move behind a shoulder 2i8 on a pawl 2i{ .

normally latching behind a hook 22 on the
printing hammer 199. - The hammer 198 is alined
with the odd-numbered type characters in the
basket shown in Figs. 2 and 3.

From this it is apparent that, in any machine
operation in which the diverging lever 124 is
moved one step, the printing hammer 199 will
be released for operation to cause the hammer
189 to be released to print, from the odd-number

set the type carriers and normally release the
printing hammer for printing the even-number
numerator characters. However, when an odd-
number numerator key 32 is depressed, this con-
trol is modified by the stud 219 raising the trip
finger 201 from behind the shoulder 202, so that
the hammer 198 is not released for operation, and,
at the same time, the stud 214 positions the finger
209 behind the shoulder 240, so that the hammer
199 is released for operation and the odd-number
numerator character is printed. '

Total-taking operations

- In the present machine, totals are taken in
the same manner as in the previously mentioned
patent to Péters; i. e., the totaliZer wheels are
moved into engagement with the actuator racks at
the beginning of the machine operation and
rotated in a reverse direction until the tens-

- transfer cams secured to the totalizer wheels
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strike against the tens-transfer pawls and stop
the movement of the racks and type bars. The
printing hammers are then fired to print the total
on the record material, after which the actuator
racks and type bars are returned o their home
positions, with the totalizer wheels either en- .
gaged with or disengaged from the racks, depend-
ing on whether g total or a sub-total is desired.
Thus, in the present machine, the tens-transfer
cam {03, secured to the pinion 14 and dial 15
(Fig. 1) for the whole number of units order, is
rotated in & reverse or clockwise direction until

5 a shoulder on the cam comes into contact with

a flange (similar to flange §52) on a ten-transfer
pawl or arm {84. The wheel is now in its zero
position, and the amount standing thereon prior
to its return to this position will be set up on
the type slide 1644. )
The eight-tooth pinion (59 and the dial i
for the even numerator order (Fig. 2) will be re-
turned to zero in a similar manner, the pinion
and the dial being arrested in their zero position
when a tens-transfer cam 105, secured thereto,
strikes against a flange (similar to flange 152)
on a tens transfer arm i86. The type slide 196
will now be positioned with one of its eight sets
of type situated at the printing line ready to be
driven by either hammer (98 or 199 against the
platen 164. Which of the two hammers will be
released for operation will depend on the set-
ting of the cam member 150 prior to total taking.
If the cam member is in its zero or even position,
as shown in Fig. 5, with the shoulder 149 of one
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of the. points 181 located behind the flange: 152
on the arm {83, when the odd numerator: pinion
128 -will be held against movement during total
taking, and the slide bar 201 will likewise be
prevented from moving upward. The finger 239
will thus be held in the position shown in Pig. 5,
and.the hammer (88 will not be released. The

even numerator hammer 198 (Fig. 2) will be re- -

leased, however, since the finger 204 will be low-
ered into engagement with the ‘shoulder 202 and
the pawl 203 by reason of the upward movement
of the slide 198. If the cam member 150 is in
its odd position when a total is taken, the pinion
123 will move one step before the shoulder 148 of
one of the points {84 strikes against the back face
- of the flange (62, This will allow.the slide 201
to move up one step and cause the finger 209 to
move behind the shoulder 210 on the pawl 211 o0
as to fire the hammer

the hammer 198 is disabled by the stud:-219, which

188. At the same time,.

10

- means on the control

14

'numeiator keys to adjust the control bar from &

normal position into & moved position, means on
the control bar to render said tripping means
ineffective, a second cocked hammer, a normally

. ineffective means to trip the second cocked ham-

odd-number type carrier,
bar to render the second-
named tripping means effective when moved into
moved position, and means operated by the main
operating means to operate the second-named
tripping means to release the second-named ham-
mer to print from said odd-number numerator
when the even-number numerator or hammer
tripping means is ineffective.
3. In a machine of the class

mer to print by the

described capable

" of being: given cycles of operation and having &

a9

holds the finger 201 out of engagement with the

shoulder 202 on the pawl 203.

In this manner, the proper fractional amount
will be printed.on the record material, along with
a whole number total, as shown by the facsimile
of the record tape in Fig. 9. - S

‘While the form of mechanism shown and de-
scribed herein is admirably adapted to fulfill the
objects primarily stated, it is to be understood
.that it is not: intended to confine the invention
. to the one fqmi.or:embodlment disclosed herein,
tor it is susceptible of embodiment in- various
forms all coming within the scope of the claims
which follow. = '
" What is claimed is:

1. In a machine of
combination of a differentially
supporting means; two groups of type carriers
mounted on the supporting means;
hammers,
. and located in relation to the groups of type
carriers whereby the hammer strikes a type car-
rier of one group for making a record, the other
hammer being normally ineffective and located
in relation to the groups of type carriers whereby
the hammer strikes a type carrier of the other
group for making a record; a bank of keys for
controlling . the- adjustment of the supporting
means to position & type carrier of each group at
the printing line; a second bank of keys; and
means rendered effective when.one of the keys of
said second bank is depressed for causing said
one hammer to be rendered ineffective and said
other hammer to be rendered effective so as to
cause & record to be made from said other group
of type carriers rather than from said one group
of type carriers. : o

2. In ‘2 machine of the class described, the
combination of a differentially positionable type
supporting means, a group of type carriers on
the supporting means representing even-number
numerators of fractions, a group of type carriers
on the supporting means representing odd-num-
ber numerators of fractions, a bank of even-num-
ber numerator keys, a differential means con-
trolled by the even-number numerator keys to
adjust the supporting means to position an even-
number numerator type carrier and an odd-
number type carrier at a printing position, a
normally cocked hammer, main operating means,
means operated by the main operating means to
trip the cocked hammer to print by the even-
number numerator type carrier, & pank of odd-.
number numerator keys, & control bar, a differ-
ential means controlled by the odd-number.

the class described, the

positionable type

two printing
one hammer, being normally effective ¢
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-arranged on said carrler;

platen and ‘record material supported on the
platen, the combination of a differentially posi-
tionable type carrier;:a plurality of groups of type .
a printing hammer as-
sociated with each group:of type and adapted
to cooperate therewith for making an impres-
sion on said record material; means for moving
said carrier relative to the platen; means for

"controlling the movement of said carrier so as
to cause a type of each group

 to be moved into
also for determining which
is to be rendered. effective

printing position and
one of said-hammers

. during & given cycle of operation of the machine

to thereby enable a printing impression to be
made from any one of the type contained in any
of said groups. : :

4. In a machine of the class described capable
of being given cycles of operation and having a
platen and record material supported on the
platen, the combination of a differentially posi-

tionable type carrier; two groups of type arranged

on said carrier; a normally effective printing
hammer associated with the types of one group
and a normally ineffective printing hammer as-
sociated with the types of the other group, said
hammers being adapted to cooperate with the
types of their respective groubs for making an
impression- on said record material; means for
moving said carrier relative to the platen; means,
including a bank of depressible keys, for con-
trolling the movement of said carrier so as to
cause a type of each group to be moved into
printing position; a second bank of depressible
keys; and means controlled by said second bank
of keys for rendering said normally effective
hammer ineffective and said normally ineffective
hammer effective during a given cycle of opera-
tion of the machine to thereby enable a printing
impression to be made from the type associated

with the latter hammer.

5. In a machine of the class described capable
of being given cycles of operation and having a
platen and record material supported thereon,
the combination of a differentially positionable
type carrier; two groups of type mounted on said
carrier; a releasable printing hammer associated
with each group of type and adapted to cooper-
ate therewith for making an impression on the
record material; means for moving said carrier
relative to said platen; manipulative means for
controlling said moving means to cause & type of
each group to be moved into printing position;
separate means for releasing each of said ham-
mers during a machine cycle, one of said means
being normally effective to release one of said
hammers and the other of said means being nor-
mally ineffective to release the other of said ham-
mers; and additional manipulative means for
controlling said separate releasing means to cause

4




~-normal positfon to its shifted

-+ from its normal position .
"~ 7..In a machine of the class described capable

.. a normal position;
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said one releasing means to be rendered.ineffec-
tive and said other releasing means to be rendered
effective.

8. In a machine of the class described capable .

' of being given cycles of operation and having a

platen and record material supported thereon,

the combination of a movable type carrier having
& normal position; g group of even-numbered type
on said carrier; a group of odd-numbered type on
said carrier; a normally cocked printing Lammer
associated with each group of type and adapted
to cooperate therewith for making an impression
on the record material; means for moving said

10

-type carrier relative to said platen; a bank of .

even-numbered keys for controlling said moving
means to cause a type of each group to be moved
into printing Dosition; & normally ineflective
tripping member associated with each of said
hammers for tripping the hammers at a prede-
termined time during the machine cycle; means
for rendering the tripping member assoclated
‘with the hammer for the even-numbered type
effective whenever said type carrier is moved out
of its normal position; g control bar movable from
a normal position to a shifted position; a bank of
odd-numbered keys:; means controlled by said
- ‘odd-numbered keys for moving said bar from its
position; and means
.~ on said control bar for rendering the tripping
- member associated with the hammer for the odd-
- numbered type effective
- assoclated with the hammer for the even-num-

.-bered type ineffective to release their associated

and the tripping member ,
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hammers whenever -said control bar is moved .

to its shifted position.

. of being given cyeles of operation and having a
" platen .and record material supported - thereon,

the combination of a movable type carrier having
a plurality of pairs of type on
sald carrier each consisting of an evéh-numbered

type and an odd-numbered tybe; & pair of nor-

melly cocked hammers, one of said ‘hammers be-
ing adapted to cooperate with the even-numbered

as .

_ 16 ‘
type and the other of said hammers being adapted -
to cooperate with the odd-numbered type; a plu-
rality of pairs of depressible keys each consisting
of an even-numbered key and an odd-numbered
key; means controlled by the even-numbered
keys. for causing a selected pair of type to be
moved into printing position; separate, normally
Ineff¢ctive means for releasing each of said ham-
mers during & machine cycle; means on said type
carrier for rendering the releasing means for the
hammer cooperating with the even-numbered
type effective when said carrier is moved out of
its normal position; a control bar movable from
a normal position to a shifted position; means
controlled by the odd-numbered keys for moving
sald bar from its normal position to its shifted
position; means on said bar for rendering the
releasing means for the hammer cooperating
with the odd-nu.mbered"itype effective and the
releaging -means for the hammer cooperating
with ‘the even-numbered type ineffective when
sald bar is moved to its shifted position; and
connections between. the even-numbered: key
and the odd-numbered key of each pair for caus-
ing the even-numbered key to be depressed when-
ever the odd-numbered key is depressed to there- -
by cause the proper pair of type to be-moved into
printing position and’ the. hammer cooperating
with the odd-numbered type to be released.
. HARRY L., LAMBERT.
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