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T'o all whom it may concern:

Be it known that I, Henry L. PrrMax, a
citizen of the United States, residing in
Elizabeth, in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Combined
Typewriting and Computing Machines, of
which the following is a specification.

This invention relates to computing ma-
chines, and is herein disclosed as embodied
in the carry-over mechanism of a combined
typewriting and computing machine of the
addendagraph type, being a division of my
co-pending application, No. 24,390, filed
April 28,1915 (now Patent No. 1,308,506,
dated July 1, 1919). In such machines the
totalizer is usually mounted on a traveling
typewriter carriage and comprises - dial
wheels and computing wheels. As the type-
writer carriage travels the totalizer brings
its computing wheels seriatim into mesh
with a master wheel, which is usually key-
driven, and with carry-over wheels which
extend in an array to the left of the master
wheel.

According to the present invention, the
carry-over wheels may be normally held
against turning by a series of detents, and
the computing wheels may codperate with a
series of locking arms, one for each com-
puting wheel, so that, as the totalizer travels
along said locking arms, it may engage
seriatim with the detents to control the
turning of the carry-over wheels. Since
the detents may be provided with pointed
engaging noses, the locking arms may be
effective through said detents to aline their

wheels in carrying over through the carry--

over wheels, thus taking up any spiraling
due to lost motion. Other devices may co-

operate with the detents in arder to enable

the smooth and effective working of the
carry-over mechanism. v

Other features and advantages will here-
inafter appear.

Figure 1 is a sectional side view, largely
diagrammatic, of an Underwood addenda-
graph, showing the present invention as ap-
plied thereto. .

Fig. 2 is an enlarged front view of a
totalizer with its front removed, and show-
ing its relation to the carry-over wheels
when the master wheel is in engagement
with an intermediate computing Wﬁeel.

Serial No. 275,700.

Fig. 3 is a sectional side view of the parts
seen 1n Fig. 2, showing the parts at rest,

Fig. 4 is a view similar to Fig. 3, show-
fiqg the parts at the end of running in a large

igit. .
. Fig. 5 is a spaced perspective view, show-
ing the relationship of the two kinds of
locking arms to the two kinds of computing
wheels.

Fig. 6 is a view similar to F ig. 4, but
showing the computing devices inserting the
digit and in the act of carrying-over.

ig. 7 is a perspective view of a carry-
over wheel and some adjacent carry-over de-
tents, as seen from the rear. -
Numeral keys 35 and character keys 36
depress key-levers 37, to rock bell-cranks 38,
to swing type-bars 39 up rearwardly against
the front side of a platen 40 mounted to
rotate on a carriage 41. The carriage 41
travels step by step at the striking of the
keys under the control of an -escapement
mechanism indicated in' general at 42, and
including a rack bar 43, pivotally: mounted
on the carriage 41, and engaging a pinion
44 connected for movement with an escape-
ment wheel 45, which is controlled by a pair
of dogs 46 and 47, one of which is fixed and
the other of which is movable. The dogs 46
and 47 are actuated by a universal frame 48,
supported for back-and-forth reciprocation
on a swinging frame 49, and provided with
a-universal bar 50, which lies in the path
of heels 51 provided on the type-bars 39, so
that when any of the latter come up to
strike the work-sheet on' the platen 40, the
universal frame 48 will be oscillated to per-
mit a single stép movement of the carriage
41 under the control of the escapement,
wheel 45, . : ‘

The type-bars 39 for the numeral keys 85,
as well as the character keys 36, are pro-

.vided with two sets of characters 53 and 54,
so that they each control selectively the writ- -

ing. of two different characters. In the case
of the numeral keys, the digits or numbers
are usually written by the lower-case type
53, while some other characters are written
by the upper-case type 54. To effect the
change from writing normally lower-case
characters to writing upper-case characters,
the platen 40 is mounted to be shifted from
a lower-case position to an upper-case posi-

- tion. For this purpose, it. is mounted in an
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inner carriage
main ‘carriage 41; A%
rovidéd with one or more Tollers’ 56, rest-
ing on the shift rail 57 of a shift frame 58
ivoted to rock.about the ng&io,i_ & shaft 59.

55, shiftably mounted in the

he shift frame 58 may be rocked for upper-
one or more shift keys 60,

_case, printing py one ot ,
] i&h“mi !}‘%é‘%f ifhé témporary and 'seml-
y p

f

10

c» -»an arm 61, which ex

15

0G

i

_ permanent. 4ype SWch. as 1S usually found :n
the Underwood typewriting ma ] The
levers of the keys 60 are each provided with
tends up into pngage-
ment with:.one of the: drms of ' the shift
frame 58 5o 88 to gngage
.tha rail 57 upwardly, and thus bring the line
of print of the platen 40 opposite the upper-
soade type 54 om.the LYPODRATE = o
latter are swung to their printing pesition.

., < {The: typewriting mechanism-thus far con-
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of a pin 72, thus ‘causing arms.J1 to rock -
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60

- is pivoted both to the arm

69

Do ndmeral—keyelevérs‘-»fmm,“l’? to

sidered. is well known in the Underwood

typewriting machine, and in itself forias no'’
‘bt combines

_part ‘of the present inventiomn,
and codpepates with-the cemptiting: mecha-
nism whieh wiil aoiwrb@'vdoqcnibed,?'to,:jﬁorm a

combined : typewriting: and! eomputing ma-

chine
it
- by dthe stiiking of a Tshlgle -get of -aumeral

giving concomibant) compuing - and

('k'ega !‘I:" i [ET I A P R
; 'For effecting computations,
:clege, there s provided :on .pach of the
o €97 a dif-

. ferential cam-plate 62; seach cam-plate hav-
~ing an: .open-ended ' slot 63, $aid slot- ends
_being in " alinement with© each -other and
. with a bail" 64, which is universal to-all the
qam-plates. The bail ©4 “also  comprises
‘ends 65, by which it is fast to ‘a rock shaft
66. -The hail 64 forms part.of an oscillat-
ing mechanism, which is ascillated by the
cam-slots 63 at the depressions of “the nu-
meral keys to an extent -depending on the

. numeral key depressed,vand_;thgfvaried 05-
 cillations . are adapted

to- bé barried to a
master wheel (67 and to turn: it to an extent

‘depending onthe. key

-complishing this isiclude an.arm:
naled -on the. rock shaft 66, and .adapted to
be -normally connected to .Fock
bail 64 by means of a stirrup 69, which is
normall
spring 70, o0 that the forked .arms 71 of
will engage on the opposite sides

with the bail 84. The purpose af: the stir-
rup is fully set forth in the application No.
24.390. ‘

Whenever the
down with it a
down a rock arm T4,

arm 68 rocks, it draws
link 73, thereby drawing
heopuse the link 73
68 and the arm
74, with the result that the arm “4 rocks
a rock shaft 75 to an extent depending upon

the numeral key depressed; and this shaft

‘41" The inher-carriage 55°is - mean ‘
" g pivot 7T and a roclk arm 78 to the shaflt 75.

the sameé and rock-

54 on.the type-bars 89 when the-
: “7. mesh. with the pinion

riting~adtions for the:same  numbers -

‘as herein dis- .

depressed, -as will:
hereinafter pppear. The connectians for ac- -

' tg 68 jour- -
k with the.

drawn upward by means’ of a.

is fully brought
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is adapted to turn the master wheel 67 by
means of ‘a rack 76, which is connected by

To enable the rack bar 76 to turn the

master wheel, it.is normally in mesh with
a pinion 79 fast to driving pinion 80, which
turns the master wheel 67 either back-
“wardly or forwardly, because the pinton 89

is adapted. to .mesh either: with pinion 81,

he. -fast.to. the master wheel, or with pinjon

g2, fast to a pinion 83, which, in twrm,
meshes with the pinion 81 and drives the
master: wheel in the reverse direction.
When 2 key is depressed, the rack bar 76
-is driven  forward to turn the pinion T9 to
an ainount determined by the key depressed
and then the rack bar is lowered out 0%
79 because the.actu-
ated type:bar, in approaching the platen,
causes the universal bar 50 to remove the
rack bar 76 to a point where it will stand
clear of the pinion 79. . To do this, the rock

_frame 49 is provided with a downward pro-

85 to embrace

jection "84, having a hook
that the back-

‘pin 86 on a rock arm .87, so

 ward movement of the universal bar will

1ift this rock arm 87 and cause the rock
arm to lower the rack 76, The connections

between the rock arm 87 and the rack 76

include a rock shaft 88, which carries a
second rock arm 83, said latter rock arm
adapted to ‘rock a third rock .arm 90 by
means of .a link 91 pivoted to both of them.
The rock arm 90 is fast to-a shaft 92, which
Jatter -operates ‘a guasi-parallel motion de-
vice, including a rock arm 93, having a
stud 94,upon a projection 95, caid stud form-

‘ing one. slide upon which the rack bar 76
clides. To further guide the rack bar 76,

there is provided a second stud 96 upon
rock arm 97, having
sion 98. In order to cause the two studs
94 and 96 to move approximately parallel
to each other, the bell-crank arm 98 and
the rock arm 93 are connected by a link
99. All these connections are set forth in
considerable detail in the aforesaid appli-
cation. . ' :
~In order to hold the master wheel ngainst
accidental turning when the rack bar 76 is
clear of the pinion 79, there is provided a
‘detent 100, which is swung into engage-
ment with the pinion 79 gt the movement
of the rack bar away from the pinion 79.
because the detent 100 is formed as an ex-
tension of the rock arm 97.
63 are double-faced cams, the rack bar 76
is positively prevented from overthrow, and
to rest, lang before the end
of the key-stroke, because the upper ends
of the slots 63 are formed substantially
straight, with the result that the key-lever
arrests the rack bar ‘and thereby arrests
the master wheel against overthrow.

The master wheel is detained against ac-

o bell-erank exten-
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cidental turning because the locking arm
101, having a V-shaped Ing 102, normally
meshes between
wheel 67. When, however, the rack-bar 76
moves forward, it causes a follower 103 to
ride out of a recess 104 in the rack-bar,
thereby lifting the follower 103 and caus-
ing it to lift an arm 105, which underlies
a bell-crank extension 106 of the locking
arm 101. This unlocks the master wheel,
so that the master wheel may assist in cam-
ming the arm 101 forward, and, at the same
time, a forward extension 107 of the locking
arm 101 may enter between teeth 108 on the
totalizer 109, thus locking the totalizer
against movement while the master wheel is
turning.

The master wheel 67 is adapted to turn

~ the dial wheels 110 because said wheels,
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which are journaled on a shaft 111 of the
totalizer, are constantly in mesh with com-
puting wheels 112, journaled on a shaft 113
of the totalizer, said computing wheels en-
gaging the master wheel seriatim as they
travel along with the typewriter carriage.
In order to cause the totalizer to travel
along with the typewriter carriage, it is
provided with an arm 114 which may en-
gage with a rack-bar 115 carried upon arms
116 fast to the frame of the typewriter car-
riage, and the totalizer may travel on rails
As the totalizer thus travels along
with the typewriter carriage, the comput-
ing wheels not only mesh seriatim with the
master wheel 67, but also mesh seriatim
with a series of carry-over wheels 118, jour-
naled on an extension 119 of the master-
wheel shaft 120.

As herein disclosed, each numeral or dial
wheel 110 is made as a twenty-toothed wheel
having the spaces between alternate teeth
filled in solid, so that it is in appearance a
ten-toothed wheel having broad teeth and
narrow spaces between the teeth.” The com-

5 puting wheels 112, in order to mesh with the

dial wheels, are twenty-toothed wheels hav-
ing alternate teeth removed, so that they ap-
pear like ten-toothed wheels having narrow
teeth and wide spaces between the teeth. Tn
order to cnable the master wheel and the
carry-over wheels to mesh with the comput-
ing wheels, the master wheel and the carry-
over wheels are formed substantially like the
dial wheels, that is, in appearance, having
ten broad teeth and one narrow tooth in be-

~ tween each broad tooth.

60

In order to effect carry-overs, each com-
puting wheel 112, when the typewriter car-
riage is at rest, normally hLas two short teeth
121 lying one in front of and one behind the
tooth 122 of the carry-over wheel or of the
master wheel. Each computing wheel com-

prises a flat portion lying (as viewed in Fig._

2) to the right of the short teeth 121, but one
tooth 123 in the circumference of cach carry-

the teeth of the master

3

over wheel is long enough to extend across
the flat portion, so that, as the computing
wheel effects one revolution, the long tooth
123 will overlap and engage and turn the ad-
jacent carry-over wheel one-tenth of a revo-
lution, with the result that said carry-over
wheel in turning will turn the other com-
puting wheel with which it engages by
means of the short teeth 121 on that com-
puting wheel, thereby turning its dial wheel
110 one unit space. This effects a carry-
Over.

In order to hold the carry-over wheels 118
alined, each one has a detent 124 normally
pressing against it, said detent having a

V-shaped point 125 adapted to lie between:

the teeth, but to be easily cammed out when
the carry-over wheel starts to turn. The
detents 124 are all journaled on a common
shaft 126, and each is pressed against its

-carry-over wheel because a bell-crank arm

127, bearing against a lug 128 of the detent
at its rear, is continually thrust forward
and upward bv means of a light coiled spring
129, confined within an opening 130 and
bearing against a plunger 131, which, in
turn, bears against a bell-crank extension 132
of the detent 124. For convenience in con-
struction, the arms 127 engage the lugs 128
by means of slanting faces 133*, which form
cams for camming the detents forwardly.
This angle of contact between the cam-sur-
faces 133* may also be such that the bell-
cranks may be rocked against the opposing
efforts of their light springs 129, by the de-
tents 124 when cammed out of engaging re-
lation between the teeth of any of the carry-
over wheels which are rotated to effect a
carry. In order to hold the detent strongly
in position, to enable the carry-over wheels
to resist accidental turning very strongly,
each of the detents 124 is provided with »
forwardly-extending bell-crank arm 133,
which underlies a bail 134, common to all
the arms and journaled on the shaft 126 and
held down upon the arms by means of a
fairly strong spring 135. Since the bail 134
1s common to all the detents 124, the cam-
ming out of any detent at the turning of any
carry-over wheel will lift the bail 134, tak-
ing the entire load of the spring 135, thus
enabling the spring 135 to be much stronger
than each of a series of springs 129 of the
same strength could be, owing to the fact
that a series of strong springs 129 would put
a heavy load upon the wheels in carrying-
over.

In order to positively hold the detents 124
against turning accidentally at the Lifting
of the bail 134 and thereby carrying-over on
a higher dial wheel 110, there are provided
positive locking arms 136, adapted to bear
against the upper extremities 137 of the de-
tents 124, These locking arms are all jour-
naled on a single shaft 138, extending across
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the totalizer casing, so that they travel with
the totalizer, and they are normally held
against movement because each one com-
prises an arcuate face 139 on an upper exten-
sion 140, each face 139 adapted to bear
against a smooth portion 141 of the comput-
ing wheel 112 with which it is associated.
When held by the smooth portion 141 each
locking arm bears against a fixed rod 142,
which holds it against movement.

In order to release the locking arms 136,
so that they may release their detents 124,
each computing wheel has its smooth por-
tion cut away, forming a depression or
socket, as shown at 143, Fig. 5, to enable the
locking arm to be swung inwardly toward
the center of the computing wheel, so that
its lower end swings backwardly, as shown
for the near arm in Fig. 6, in which figure
it will be seen that the arm is allowing its
detent 124 to be swung outwardly to per-
mit o carry-over to take place. As soon as
the carry-over is completed, the locking arm
again rides on the smooth periphery 141,
because the cutaway portion 143 is so pro-
portioned as to release the arm only during
the moment of carrying-over. In order to
enable the locking arms 136 to easily and
certainly slide past the detents 124, the up-
per ends of the detents are provided with
cam backs 145, which are engaged by the
double cam-shaped knobs 146 at the lower
ends of the arms 136. As will appear from
Fig. 5, the locking arms 136 have their up-
per ends 140 offset from their lower ends, so
that each locking arm is effective on the de-
tent 124 of the carry-over wheel which turns
the next higher computing wheel.

In order to provide for pointing-off
places, certain of the dial wheels 110, de-
noted by the reference numeral 147, in Fig.
2, are made broad enough to cover two let-
ter-spaces in the feed of the typewriter car-
riage, and the computing wheels 148, Fig.
5, with which they mesh, are made corre-
spondingly wide. To enable these com-
puting wheels 148 to properly carry-over,
they are provided with special broad teeth
149, extending not only to the adjacent
carry-over wheel, but also across that carry-
over wheel and into engagement with the
carry-over wheel next above, thus enabling
the computing wheel to carry-over onto the
proper dial wheel. In order to enable the
locking arms for the computing wheels 148
to control the detents 124 for both the carry-
over wheels thus engaged, the locking arms
therefor are provided with extra long knobs
146, Figs. 5 and 2, said knobs serving to en-
gage the two adjacent carry-over-wheel de-
tents 124. Since the knobs are of this
length, the offset described above, for the
locking arms 136, is not needed for the
loc%'m arms having the long knobs 146.
ariations may be resorted to within the

1,354,778

scope of the invention, and portions of the
improvements may be used without others.

Having thus described my invention, I
claim:

1. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents individual to said
carry-over wheels, major spring means for
holding said detents to their work, said
major spring means made ineffective on all
the detents when ineffective on any one, and
minor spring means, separately effective on
each detent, for preventing accidental releas-
ings of said detents.

3. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, a plurality of detents for
said carry-ever wheels, a strong spring
means common to all of said detents acting
on said detents to cause them to justify sald

carry-over wheels, and light spring means

individual to each detent supplementing the
action of said strong spring means when
the latter is ineffective on some of said de-
tents.

3. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, arms on said detents, a bail univer-
sal to all of said arms, and a spring acting
on said bail to cause the same to operate
any or all of said detents to justify said
carry-over wheels.

4. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, arms on said detents, a bail univer-
sal to all of said arms, a spring acting on
said bail to cause the same fo operate any
or all of said detents to justify said carry-
over wheels, a bell-erank individual to each
of said detents, and means tending to cause
cach of said bell-cranks to maintain the as-
sociated detent in locking engagement with
the corresponding carry-over wheel.

5. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, bell-cranks for said detents, said
detents and said bell-cranks having engag-
ing cam surfaces, and spring-pressed mem-
bers engaging said bell-cranks to lightly
hold said detents to their work.

6. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for sald carry-over
wheels, arms on said detents, a bail overly-

1ing all of said arms, a spring acting on said

bail to cause said detents to lock said carry-
over wheels, extensions on said detents hav-
ing cam surfaces, bell-cranks having cam
surfaces to engage the eam surfaces of said
detents, and spring-pressed plungers, one
individual to each of said bell-cranks, ar-
ranged to maintain the associated detent
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against accidental displacement relative to
its carry-over wheel. : :

7. The combination with . ,éoxpputing
wheels, of carry-over wheels, said comput-

. ing wheels and said carry-over wheels hav-
ing a relative traveling movement, detents .

for said carry-over wheels, and locks for
said detents controlled from said comput-
ing wheels, said locks:-and said detents hav-
ing a relative traveling movement. . -

8. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, spring means universal to said de-
tents for strongly urging said detents to
their work, spring means for individually,
lightly urging said detents to their work,
and a lock normally positively holding each
of said detents to its work, said lock indi-
vidually released to effect each carry-over.

9. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, spring means universal to said de-
tents for strongly urging said detents to
their work, spring means for individually,
lightly urging said detents to their work,
a lock positively holding each of said de-
tents to its work, and a locking surface on
each computing wheel normally holding the
detent of the adjacent wheel locked, said
computing wheels each having a socket
therein to permit a movement of the asso-
ciated lock, and thus a movement of the
corresponding detent when a computing
wheel has completed a revolution.

10. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for sald carry-over
wheels, and locks for said detents, said com-
ﬁuting wheels and said carry-over wheels

aving a relative traveling movement, said
locks and said detents also having a rela-
tive travelinﬁ movement, and said Iocks and
said detents having codperating beveled sur-
faces to permit of the unobstructed relative
movement therebetween.

11. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, and locks for said detents, bearing
at one end on said detents and at the other
end on the solid peripheries of said com-
puting wheels, said computing wheels hav-
Ing depressions to admit of the movement
of said locks and thus to permit the releas-
ing of said detents.

12. The combination with a totalizer in-
cluding a carriage and computing wheels,
of carry-over wheels for said computing
wheels, individual detents for said carry-
over wheels, said carry-over wheels being
stationary and said computing wheels trav-
eling with said carriage, and a series of
locks traveling with said carriage and com-

ing one by one into engagement with said
detents to hold them to their work..
13. The combination with computing

which they travel;-of means nermally hold-
ing said carry-over wheels, and a device
whereby any computing wheel: locks the
higher “carry-over :wheel ‘when brought to
position by travel to be effective to turn it.

14..The" combination - with-. computing
wheels and carry-over wheels relatively to
which they travel, of detents normally en-
gaging said carry-over wheels devices
whereby any computing wheel locks the
detent of the next higher carry-over wheel
when brought to position by travel to be
effective to turn it, and means normally
holding all of the detents locked but adapted
to be released when any carry-over wheel
becomes effective to carry over.

15. The combination with computing
wheels, of carry-over wheels for said com-
puting wheels, detents for said carry-over
wheels, locks for said detents, bearing at:
one end on said detents and at the other
end on the solid peripheries of said comput-
ing wheels, said computing wheels having
depressions to admit of the movement of
said locks and thus to permit the releasing
of said detents, a carriage in which said
computing wheels are journaled, and which
carries them past the carry-over wheels, and
a shaft, in said carriage, on which said locks
are journaled.

16. The combination with a totalizer com-
prising wide and narrow computing wheels,
of a master wheel, carry-over wheels, all
of identical width, a carriage for effecting
relative movement between the computing
wheels and ‘master and carry-over wheels,
carry-over teeth on the wide computing
wheels extending over to a second carry-
over wheel, a detent for each of sald carry-
over wheels, a holding device associated
with each narrow computing wheel adapted
to be effective on one of said detents, and a
holding device associated with each broad
computing wheel adapted to be effective on
the next two detents.

~17. The combination with a totalizer com-

prising wide and narrow computing wheels,
of a master wheel, carry-over wheels, all of
identical width, a carriage for effecting rel-
ative movement between the computing
wheels and master and carry-over wheels,
carry-over teeth on the wide computing
wheels extending over to a second carry-
over wheel, means whereby each narrow
computing wheel in the computing zone
holds its carry-over wheel locked unless
turning it, and means whereby each wide
computing wheel in the computing zone
holds the next two carry-over wheels locked
unless turning them.

18. The combination with a totalizer com-

5.

.wheels and . carry-over wheels relatively to .
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prising wide and narrow computing wheels, adapted to lock its carry-over wheel by its

of a master wheel, carry-over wheels, all of detent, and to be released in carrying over,
identical width, a carriage for e ‘ecting and a locking arm bearing on the periphery
relative movement between the computing of each wide computing wheel adapted to

5 wheels and master and carry-over wheels, lock the detents of the two next carry-over 15
carry-over teeth on . the’ wide computing wheels and to be released in carrying over.

wheels extending over #to. a second carry- HENRY L. PITMAN.
over wheel, a detent for each of gaid ca»r.xg— Witnesses : ,
over wheels, a locking arm bearing on the Jexwe P. THORNE,

10 periphery of each narrow computing wheel Eprra B. Lissey.



