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To all whom it may concern:
Be it known that I, Caarues H. GiLy, a
citizen of the United States of America, and

- a resident of Chicago, county of Cook, State

of Illinois, have invented certain new and
useful Improvements in Computing Attach-
ments for Type-Writers, of which the fol-
lowing is a specification.

The main features of this invention in-
clude an improved construction for adding
machines whereby the same will be particu-
larly suited for totalizing a plurality of col-
umns of numbers and mechanically carrying

-forward both line and column totals and also

the grand total; a construction of this class

' whereby the writing of the totals and grand
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“total will automatically clear the various to-

talizers so as to avoid the necessity of re-set-
ting the same by hand; an improved ar-
rangement of master and transfer gears for
operating computing devices whereby the
count of any computing wheel will be auto-
matically transferred to the wheels of higher
denomination, but whereby the possibility
of the operation of one wheel affecting.a

. wheel of lower denomination is prevented;

30
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an improved arrangement of the transfer
gears whereby said transfer gears will be ad-
vanced. with the master gear to successive
engagement with different computing wheel
gear sets; improved means for guiding the

transfer gears while disengaged from the .

computing wheels; an improved construc-

‘tion whereby a single master mechanism and

its set of transfer gears will be automatically
advanced relatively of the computing wheels
after operating one set of computing wheels

~and be brought into. operative relation with
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a different set of computing wheels; an im-
proved arrangement of settlers or justifying

-detents, whereby the operation of the mas-

ter mechanism will simultaneously cause the
retraction -of the detents and thereby ve-
lieve the master operating mechanism of the
strain of overcoming the resistance offered
by such detents to rotation of the computing
wheels; improved means for indicating di-

rectly the total of a series of deductions or’

amounts subtracted ; and an improved form
of rack and pinion mechanism for operat-
ing the master mechanisin of adding ma-
chines, and adapted to keep the rack and

pinion out of mesh with each other during
a certain part of the stroke of the rack and
then cause them to positively enter meshing
relation. :

Other features and .advantages will here-
inafter appear. A ‘

A spectfic embodiment of this invention is
shown in the accompanying drawings, in
which— : :

Figure 1 is a top plan of an adding attach-
ment for typewriters, omitting all parts of
the typewriter that are not necessary for a
clear disclosure of this invention,

Fig. 2 is a section of the same on the line
A—A of'Fig. 1, and showing also one of the
key levers and the mechanism whereby mo-
tion is transmitted from the key levers to
the adding mechanism;

Fig. 3 is a section of one of the column to-
talizers on the line B—B of Fig. 1;

Fig. 4 is a detail showing, 1n rear eleva-
tion, the relative arrangement of the settler
retracting shaft and the transfer gears;

Fig. 5 is a fragmentary front elevation
illustrating in detail the relation of the mas-
ter gear and transfer gears with respect to
the operating gear sets of the computing
wheels; , o

Fig. 6 is a diagrammatic side elevation of
the same viewed from the right of Fig. 5;

Fig. 7 is a detail showing the method of

guiding the transfer wheels when they are
out of mesh with the operating gears; .
* Fig. 8 is an enlarged detail showing the
arrangement of the ratchet pawls which
control the movement of the column total-
izers with respect to the adder carriage;

Fig. 9 is an elevation of the same viewed
from the right of Fig. 8;

Fig. 10 is an enlarged side elevation of the
line totalizer;

Fig. 11 is an enlarged section of the same
on the line C—C of Fig. 1;

Fig. 12 is an enlarged fragmentary front

. elevation of the same;
TFig. 13 is an enlarged detail, partly sec-

ticnal and partly broken away, of the mech-
anism which transmits motion from the key
levers to the master mechanisms for operat-
ing the computing devices, the section being
taken on line D—D of Fig. 1

Fig. 14 is a front elevation of the same.
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Fig. 15 shows a front elevation of a type-
writer keyboard and base with the comput-
ing attachment mounted in position thereon,
the type-bars and platen carriage being
omitted from the background.

In the construction shown in the draw-
ings, the adding devices and the mechanism
for operating them are of a form which is
suitable for use as an attachment to type-
writers. The keys, which are indicated in
Figs. 2, 13 and 14, represent the numeral

keys of the typewriter, and for the purpose

of disclosing this invention, the illustration
of said keys and their relation to the various
parts of the mechanism are assumed to be
sufficient to convey to those skilled in this
art a clear understanding of the operative re-
lationship between the adding attachment
and the remaining parts of the typewriter
mechanism, which are not shown.

In the construction shown, the adding de-
vices extend across the typewriter frame
above and immediately back of the key-
board. The supporting frame of the add-
ing attachment comprises end parts 1 and 2,
and a bar 3 connecting them. Said frame
parts may be integral with the main type-
writer frame or may be separably at-
tached thereto. In the form shown two
master operating elements or gears, 4 and 5,
are mounted in fixed relation to each other
on the shaft 6, which is journaled in the
end parts 1 and 2 of the supporting frame.
There are also two computing devices 7 and

8, each of which is provided with computing-

wheels and gear trains and arranged to be
shiftable in the frame so as to successively
bring different: computing wheel gear trains
into mesh with the master gears. The ex-
tent of rotation of the master gears de-
termines the extent of rotation of the com-
puting wheels, as is usual in devices of this
class, and is brought about by the movement
of the numeral keys of the typewriter, in
each case the extent of movement of the
master mechanism- being proportionate to

the digit to which. the respective key cor-

responds. _ -

The computing devices 7 and 8 are
mounted upon and carried by an adder car-
riage 9, separate from and independent of
the typewriter. carriage which is not shown.
In the form shown, the carriage 9 is in the
form -of a bar extending parallel with the
shaft 6 and mounted to travel endwise. in
the frame parts 1 and 2. Ratchet teeth 10
on the carriage cooperate with an escape-
ment pawl 11 so as tq cause an advance of
thé carriage 9 between successive operations
of the master mechanisms.. Owing to the
independent advance of typewriter carriage
and computer. carriage, the feed of the
latter may be equal to, or greater or less
than the letter feed of the typewriter car-
riage, in this way enabling the elements of

1,228,107

the computer to be of the size most advan-
tageous for the work at hand, without re-
quiring an exact correspondenee between the
axial spacing of digit wheels and the letter
feed of the typewriter carriage. The car-
riage 9 in two steps is normally urged to
the left hand limit of its movement by a
spring 12 and is returned manually to its
initial position at the right hand limit of
its movement by the operator pushing in-
ward upen the button 13. )
Each computing device comprises a serles
of computing wheels 14, arranged in axial
alinement with each other and separately
rotatable about their common axis, which is
parallel with that of the shaft 6. Xach
of the computing wheels 14 is rotated by
means of an individual gear’ train, com-
prising a gear 15 secured directly to the
computing wheel and a gear 16 meshing
with the gear 15 and adapted to mesh with
the master wheel when registering there-
with. Xach of the gears 16 is of substan-
tially the same width as the master gears
4 and 5, and secured to the left hand side
of each gear 16 is a mutilated gear 17
which, in the form shown, has but a single
tooth. Mounted on the shaft 6, adjacent to
each master gear, is a series of transfer or
carry-over gears 18 which are of such width
as to simultaneously mesh with the muti-
lated gear 17 of one gear set and with the
complete gear 16 of the gear set of next
higher déenomination. The transfer gears
18 are independently rotatable on the shaft
6 and are arranged at the left of the master
gears in such positions as to connect in
train all of the gear sets of higher denomi-
nation than those which are connected with
the master gears. At the left hand end of
each computing device there is a fixed guide
19, which is adapted to prevent accidental
rotation of the transfer gears 18 and insure
that they pass properly into mesh with the
computing wheel gear sets as the adder car-
riage is advanced. In order to provide an
arrangement of the guiding devices which
will permit the master pinion to rotate
freely when it occupies a position at the left

of the computing wheel of highest denomi-

nation, there is provided in each computing
device a rotatable guiding pinion 20. This
is shown-in Fig. 1 where the adjacent parts
of the transfer gears are broken away.
The escapement mechanism of the adder

‘carriage is arranged to advance the car-

riage by a step by step movement, compris-
ing two steps for each complete computing
stroke of a numeril key, the successive po-
sitions of rest of the carriage with the keys
at rest corresponding to the spacing between
the adjacent computing wheel gear trains.
Tt will be seen from Fig. 1 that the width
of the master pinions 4 and 5 is substan-
tially the same as that of the gears 16, while
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the'width of the transfer gears 18 is substan-

tially equal to the “spacing” interval of the

movement of the adder carriage. During

each spacing movement of the adder car-

riage, the transfer gears 18 therefore pass

into mesh with the respective gears 16 be-

fore the preceding.transfer or master gear

has passed out of mesh therewith, and the
guiding pinions 20 are so placed between the
fixed guide 19 and the gear 16 of the train

of highest- denomination that there is no

chance for. the transfer gears 18 to acci--
dentally rotate during.such spacing move-

ment.

For the purpose of enabling the simul-
taneous carrying forward of a plurality of
column totals, and at the same time con-
veniently carrying out the line totals, when
tabulating, the device should preferably be
provided with a separate set of computing
wheels for each column of numbers. . In the
form shown in the drawings the relatively
movable computing device 7 contains two
independent totalizers, or sets of computing
wheels, and the computing device 8 (fixed
on the carriage) also contains two totalizers,
but in the latter case they are not independ-
ent but are operated simultaneocusly -and
have the numeralson their computing wheels

-arranged in inverse order with respect to
each other. The object of this arrangement

of the computing device 8 is to permit the
direct reading of amounts added, regardless
of whether the master mechanism is operat-
ing in the normal direction for performing
additions or in the reverse direction for per-
forming -subtractions. The arrangement of
the computing wheels of the computing de-
vice 8 is illustrated in Fig. 11, where it will
be seen that there are two sets of computing
wheels 14 arranged one behind the other,
corresponding wheels of each set being con-
nected by one or more intermediate wheels 21

80 ‘as to be operated simultaneously by a

single operating gear 16. In this case also
the gears 16 are mounted on a swinging
shaft 22, which is hung in arms 23 loosely
journaled on the shaft 24 of the front com-
puting wheels 14. The arms 23 are arranged
to be swung backward by a lever 25 pivoted
at 26 on the outside of the casing of the

. computing device 8 and connected by a stud
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97 with one of the arms 28. The stud 27
operates in a slot 28 in the end of the casing.
The lever 25 may be made of resilient ma-
terial or otherwise arranged so that the de-
tent 29 carried by it may be sprung into and
out of recesses or stops 30 to secure the le-
ver in either of its limiting positions. This
arrangement permits the computing device
8 to be temporarily thrown out of service,.
while the device 7 1s being operated, which
arrangement is desirable under certain cir-
cumstances. R g ‘
- For convenience of reference, the two to-

a

talizers of the computing device or carriage
7 will be hereinafter designated 7A and 7B,
and the two totalizers of the computing de-
vice 8 will be designated 8A and 8B, as a
whole.
of the totalizers 8A and 8B at the same time,
a shutter 31 is mounted in the casing there-
of and is of such shape as to hide one of the
totalizers whenever the other is visible.
This shutter is arranged to:be operated
manually by means of a knob 32, and is
held in the position shown in Fig. 11 by
means of a spring detent 33. For certain
classes of work it may be desirable to have
all of the totalizers of the double form as in
the computing device 8. ;

The computing device or carriage 7 is
slidable on the carriage 9 and is normally
urged toward its extreme right hand position
upon the carriage 9 by means of a spring 34,
but is secured in a plurality of different po-
sitions toward the left of such extreme right
hand position by means of a pawl 35, which
is pivotally mounted on the under side of a
rearward extension of the casing, 7 and ar-

.ranged to engage ratchet shoulders 36A,

36B and 86C, on the carriage 9. These
shoulders are spaced apart to correspond
with the spacing of computing wheels of the
same denomination of the totalizers TA and
"B and so located that when the pawl 35
engages the shoulder 36A the master gear 4
will actuate the totalizer TA ; when the pawl
35 engages the shoulder 36B the master gear
4 will operate totalizer 7B; and when the
pawl 85 engages the shoulder 36C both to-
talizers TA. and 7B will be held at the left
of the master gear 4 and will, therefore, not
be actuated thereby. In order to accomplish
the accurate guiding of the transfer gears
18, when they are beyond the right hand end
of the computing device 7, there is jour-
naled on said right hand end a guide wheel
37 which performs the guiding function
without interfering with the rotation of the
master wheel 4.. B ‘

~ In order to accomplish the advance of the

computing device 7 along the main carriage
9, there is provided a second ratchet pawl

88 which engages shoulders 39 on the bar 3

of the frame. These shoulders 39 are so
placed that the pawl 38 will engage one of
them after the spacing interval of the car-
riage 9 which. immediately follows the op-

eration of the computing wheel of lowest

denomination of one of the totalizers 7TA or
7B, so thet when the carriage 9 is returned
to its initial position for adding the next
number on the totalizer 8 the computing de-
vice 7 will remain stationary and therefore

cause the totalizers TA and 7B to be op-

erated in succession through repeated op-
erations of the totalizer 8A. The last shoul-
der 39 is provided for the purpose of hold-
ing both-of the totalizers TA and 7B clear

As it is never desirable to read both-
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of the master gear 4 during the operation of
writing the total which is registered by the
totalizer 8A or 8B without interfering with
the accurate carrying of column totals by
the totalizers 7A and 7B.

As shown in Figs. 8 and 9, the pawls 35

and 38 are loosely pivoted on studs 40, and
there are separately pivoted upon the same
stids a pair of intermeshing gears 41. Each
of these gears has a shoulder 42 located so
as to abut against the respective pawl 35 or
38 and also has rigidly connected there-
with an arm 43 and 44 respectively. Springs
45 urge the pawls into their engaged post-
tions and when either of the arms 43 and 44
are shifted to the position shown by dotted
lines the gears 41 will both rotate and cause
the shoulders 42 to retract the pawls, as in-
dicated by dotted lines. A “spring-pressed

detent pawl 46 is located so as to engage a

shoulder 47 on one of the gears 41 and there-
by hold both of the pawls 35 and 38 in their
retracted position. The retracting of the
pawls is accomplished either through the
engagement of the arm 43 with a shoulder
48 on the frame, or through the manual
shifting of the arm 44. The shoulder 48 is
preferably made adjustable along the bar
to positions at the left of either of the
column totalizers TA or 7B. As shown, this
is accomplished by mounting the shoulder
48 on a sleeve slidable on the bar 3 and se-
curing “the sleeve by means of a spring
pressed detent 48A adapted to engage
notches 48B on. the bar 3. When the pawls

‘are in their released position the spring 34

pulls the computing device 7 to its extreme
right hand position on the carriage 9 and
the detent 46 is then released from engage-
ment with the shoulder 47 through the fact

that the hinged-extension 49 engages a shoul-

der 50 on the frame in this position. The
release of the detent 46 allows the springs
45 to return the pawls to their operative po-
sitions. The extension 49 is suitably guided
to prevent it from swinging out of place.
The operating gear train of each comput-
ing wheel is provided with a settler or justi-
fying detent or dog 51. In the form shown
these engage the gears 16 and are spring-
pressed, as usual. There are also detents 51
on the idle guiding wheels 20-and 37. All
of these detents are preferably pivotally
mounted in axial alinement with each other,
and in order to-relieve the type keys of the
typewriter of the added strain which would
be caused by these detents onaccount of
their resistance to the rotation of the com-
puting wheels, means are provided for re-
tracting from engagement with the respec-
tive gear trains all of the detents or locks
which correspond to the computing wheels
which are being turned by the master mech-
anisms as well as those corresponding to
computing wheels of higher denomination

1,228,107

which are likely to be also turned through

the action of the transfer gears. These

means comprise a rock-shaft 52 extending in
parallel relation to the master shaft 6 and
adjacent to the series of detents 51. The
shaft 52 has a radially disposed web or pro-
jection 53, which is of a length co-extensive
with the respective master gear 4 or 5 and
its series of transfer gears 18. Thus, as
one of the master gears passes into position
for operating a certain gear train, the cor-
responding web 53 also comes into position
for retracting the corresponding detent 51.
This arrangement is most clearly shown in
Figs. 1 to 4 inclusive, from which it will be
seen that the oscillation of the shaft 52 will
cause the retracting of the detents 51. This

_is accomplished by the arm 54, which is

fixed on the shaft 52 and is operated by a
link 55.

The mechanism which actuates the add-
ing devices through the operation of the nu-

meral key levers 56 of the typewriter, is

illustrated in Figs. 1, 2, 13 and 14. Below
the keyboard of the typewriter, and extend-
ing transversely across all of the numeral
key levers, is a pair of bars 57 and 58, which
are carried by separate arms 59 from a
parallel shaft 60. Each of these bars 57
and 58 has, extending upwardly therefrom
and rigidly attached thereto, a series of rods
61 and 62 respectively, there being one rod
61 for each numeral key lever and one rod
62 for each numeral key lever, except the
zero key. The mechanisms for accomplish-
ing the spacing advance.of the adder car-
riage, the releasing of the detents, and the
other operations which are the same in all
instances, are connected with the bar 57
which carries the rods 61 of equal length.
The mechanisms which control the rotary
movements of the computing wheels, and
which operate differently for different le-
vers, are actuated by the bar 58. In this
case the lengths of the rods 62 determine
the throw of the bar 58 which corresponds
to each key lever. Each of said rods 62
is engaged with its respective key lever dur-
ing the latter part of the downward move-
ment of said key lever, and the angular
movement of the key lever after-it engages
the corresponding pin 62 determines the
extent of movement of the computing wheel
which is being operated. The rods 62 are,
of course, adjusted to such lengths that the
operation of any numeral key will rotate
the computing wheel through as many unit
angular intervals as there are units in the
digit to which such key corresponds. This
relationship is well known in this art and
need not, therefore, be more fully explained.

The bars 57 and 58 are normally urged to

their upper limits of movement by suitable
springs, indicated at 63 in Fig. 2.
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bar 64, which is connected by an arm 65 with
the bar 58 and which has two racks 66 and
67 of suitable length and located to engage
opposite sides of a pinion 68 rigidly mounted
on the shaft 6. 'Racks 66 and 67 are spaced
apart so that when the bar 64 is in 2 middle
position neither of said racks will mesh with
the pinion 68. The bar 64 is normally held
in such iiddle position by means of a pair
of spring-pressed centering rollers 69. Sta-
tionary stops 70 prevent either roller 69
from urging the bar 64 beyond such middle
position. There is a second bar 71, some-
what similar in form to the bar 64, but pro-
vided with racks 72 and 73 of suitable
length on its opposite outer edges and hav-
ing smooth inner edges. The bar 71 is con-
nected by an arm T4 with the bar 57. As
the pins 61 are longer than any of the pins

62, there will always be'a certain amount of -

movement of the bar 71 in advance of each
movement of the bar 64, and this advance
movement is utilized for the purpose of
shifting one of the racks of the bar 64 into
mesh with the pinion 68. Which rack shall
be so shifted is determined by a guide 75
which carries a pair of studs 76 at opposite
sides of the rack bars. The guide 75 is nor-
mally urged into the position shown in Fig.
18 by means of the spring 77, but may be
pushed back against the action of the spring
77 by pressure on the button 78, and will be
held in such rearward position by the spring-
pressed catch 79; which may in turn be re-
leased by a downward pressure upon the
button 80. Each of the studs 76 carries a

cam 81 located in the plane of the bar 64, and
" a toothed sector 82 in the plane of the bar

71. The cams 81 are in the form of sectors,
having smooth circular peripheries and one
flat side. Near the lower ends of the racks
on the bar 64 are projections 83 which co-
act with the flat sides of the cams‘81 so as
to insure that the toothed sectors 82 occupy
positions for meshing with the racks 72 and
73-when the bar 64 is at the upper limit
of its movement. This relation is shown in
Tigs. 1, 18 and 14, from which it will be

seen that as the rack bar 64 descends the.

rack 72 will engage the teeth of the toothed
sector 82 and will then cause the two sec-

‘tors to. rotate together. The periphery of

the sector 81, engaging the side of the rack
bar, will then push the rack 66 into mesh
with the pinion 68 when the bar 71 has com-

pleted a certain portion of its downward

stroke. During the remaining portion of
such downward stroke, the contintied rota-
tion of the toothed sector 82 and cam 81
serves merely to retain the rack 66 in mesh
with the pinion 68. The first portion of
the downward stroke of the bar 71, which
accomplishes the throwing into mesh of the
racks 66 with the pinion 68, is completed
before the numeral key 56 engages the upper

end of the respective, rod 62. When such
engagement takes Flace the bar 58 is pushed
downward and pulls the vack bar 64 with it

throughout the remainder of the stroke of

the key bar 56. The extent of this latter
part of the stroke is, of course, determined
by the height of the respective rod 62, and
this length is such that the rotation of the
pinion 68 will cause the master pinions to
rotate sufliciently to register the amount of
the digit which corresponds to the respec-
tive key bar 56.

Ay the end of its downward movement,
the rack bar 72 has rotated the toothed seg-
ment 82 and the cam 81 until the teeth of
said segment no longer mesh with the teeth
of the rack bar T2. This permits the valu-
ating rack bar 64 to be swung clear of the
drive pinion 68 by the spring-pressed roiler
69, because the round surface of the cam 81
is cut away at the point corresponding to
this; then by a camming action, the flat
outside edge of the valuating rack bar 64
turns the cam 81 and segment 82 until their
flat sides face the rack bars 71 and 64. Since
this breaking of the meshing of rack bar 72

-and segment 82 occurs at the bottom of the

key stroke, the master wheel is free of the
numeral keys until another downward key
stroke is begun, because the flat side of the
cam 81 holds the segment 82 so that it is
impossible for said segment 82 to mesh with
the rack bar 72 during the up-stroke of the
key. It will be noted that the master wheel
shaft 6 to which the pinion 68 is fast is thus
free from the numeral keys when the com-
puting carriage 9-feeds at the end of the
down and beginning of the up-stroke of
the numeral keys. -

In Fig. 13 the parts are in position ready

for performing the operation of addition.

When it is desired to subtract a quantity
from either of the calculators, the Lutton 78
is pushed rearward, and this brings the
front sector and cam into position for caus-
ing the rack 67 to mesh with the pinion 68.

In order to prevent overthrow of the
master gears, the shaft 6 is provided with a
stop wheel 84, similar to the pinion 68 but
at the opposite end of said shaft. The wheel
84 has the same number of tooth spaces.as

_the pirion 68, and a pin 85, (Figs. 1 and 2),

is arranged to engage the wheel 84 and stop
the rotation of the shaft 6 at .a prede-
termined instant. The pin 85 is adjustably
mounted in a yoke 86, carried by a bar 87,
which is connected to. the oscillating bar 57
by an arm 88. ) ]

The escapement pawl 11 is carried by a
pivot shaft 89, which has an arm 90 con-
nected by a slidable link 91 with the oscil-
lating bar 57. Similarly the arm 54, which
oscillates the shaft 52 for retracting the
computing wheel detents, is connected with
the oscillating bar 57 by the link 55.
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‘on the carriage 9.

S 1,28

The operation of the device shown is as
followrs:

Assume, for exaraple, that it is desired to
write the following table of numbers and
perform both line and column additions,
and alse carry out the grand total:

Department. Checks. Currency. Totals.
O L caecsaecnnnnnn ins 1087, 24 1348.%6 3036. 00
0.2 eeeenarmmcniannns 102437 1006.41 2940.53
OB amnceaeninennes 1697.78 2131.41 3229.15
LS 17) P 4710.19 4486. 58 9205.77
- The characters which make up this total

are written upon the typewriter in the usual
inanner, one line ab o time. Lo write the line
of figures which follows the words, “No. 1,7
the operator first pushes the carriage 9 to
the extreme right hand limit of ifs move-
ment and also irips the pawls 35 and 38
and aliows the calculator 7 to return to the
extreme right hand limit of ifs movement
'This brings the calcula-
tors in such position that the master gears
4 and 5 will be in mesh with the guide
wheels 20, which are at the left hand ends
of the totalizers 7A and 8A respectively.
If the carriage 9 is locked against shifting,
by any suitable means, as, for instance, a
movable detent 92 mounted on the frame
and adapted to be shifted into and out of
engagement with a notch in the carriage 9,
then any numbers may be written without
affecting the calculators. When it is de-
sired to write the first number, 1687.24, the
operator releases the detent 92 and thereby
allows the carriage to advance until the first
of the shoulders 10 engages the adder car-
riage escapement 11. This brings the master
gears 4 and 5 into position for writing the
first number. In the device shown, the to-
talizers are indicated as having six wheels
each, and the first digit would, therefore,
be registered upon the wheel of highest de-
nomination of the totalizers TA and 8B
when the operator depresses that key which
is used for writing the numeral 1. Similarly
the digits 6, 8, 7 are written and registered
by depressing the corresponding keys, and
the-step by step advance of the adder car-
riage causes each digit to be registered upon
its proper computing wheel. The decimal
point is then written, but as the typewriter
key lever which writes the decimal point
has no connection with the swinging bar 57,
the writing of the decimal point will not
advance the adder carriage, but will advance
the typewriter carriage so that the type-
writer carriage will advance properly to
provide space for the decimal point while
the adder carriage will remain in proper
position for registering the next digit “2”
on the proper computing wheel, After
writing the last digit “4” the operator again

8,L07

pushes the adder carriage to its extreme
right hand position. This returns the

computing device § to its initial position-

with the idle wheel 20 in mesh with the
master gear 57 but does not return thé com-
puting device 7 for the reason that during
the previous advance movement the pawl 38
was carried into position for engaging the

shoulder 39 and therefore prevents such re-

turn movement of the computing device 7.
This leaves the guide wheel 20, which is at
the left of the caiculator 733, in mesh with
the master gear 4, where it was after the
spacing movement of the carriage which
followed the writing of the last digit of the
number 1687.24. The second number,
1848.76, is now written in the same manner
and is registered upon the totalizers 7B and
8A. The writing of the last digit “6” of
this number causes the computing device
7 to advance s¢ that the pawl 38 is brought
into engagement with the second shoulder
89, When the adder carriage is next re-
turned to its initial right hand positign, for
the purpose of writing the line totdl, the
computing device 7 will be held by the
ratchet mechanism in such position that the
master gear ‘+ will be at the right of the
caleulator 7B and in mesh with the right
hand guide wheel 26. When the operator
writes the line total, 8036.00, the slide 75
is first pushed rearward by means of the
button 78 so that when a numeral key is
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depressed the substracting rack 67 will op-

erate the master wheels. As the line total
i the total of the numbers previously writ-
ten, the act of writing this number while
.the subtracting rack is in mesh with the
pinion 68 will cause this number to be sub-
tracted from the totalizer 8A, which will,
therefore, be cleared so as to indicate 0
(zero) on each of its wheels. The column
numbers will, however, remain registered
upon the calculators TA and 7B for the
reason that during this subtracting opera-
tion the computing device 7 was held clear
of ite master gear 4. The act of writing
the last digit of the line total carries the
computing device 7 to such position that
the arm 43 will be pushed to the right by
the shoulder 48 on the frame and  will
thereby cause both of the pawls 88 and 35
to be retracted, allowing the computing de-
vice 7 to shift to its extreme right hand
position on the carriage 9. The operator
now rveturns the carriage to its extreme
right hand position and locks it there by
means of the detent 92. The engagement
of the rod 49 with the shoulder 50 will
have released the detent pawl 46 and al-
lowed the pawls 38 and 35 to be forced to-
ward their . engaged positions by their
springs. The computing devices 7 and 8
will now occupy positions where the mas-
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hand guide wheels 20, and as the carriage
is locked against spacing by the detent 92,
the operator will be free to write any num-
bers which may appear in non-computing
column or columns without operating the
totalizers. - After the characters in the non-
computing column. are written and the
typewriter ' carriage is brought into posi-
tion for writing‘the first digit of the num-
ber in the first computing column, the op-
erator releases the carriage 9 from the de-
tent 92 whereupon said adder carviage ad-
vances until the master gears are brought
into mesh with the computing wheels of
highest denomination. The remainder of
the line is written in a mauner similar do
that in which the first line is written, and
so on throughout the remaining lines. In

- writing the line total of the last line pre-.

20
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ceding the line of column totals, the sub-
tracting rack will be in position for mesh-
ing with the pinion 68. This is allowed
to remain after writing this line total, so
that when the column totals are written the
act of writing them will clear the caleu-

+ lators 7A and 7B; that is, it will reset
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them to zero. The line total which now
appears on the totalizer 8A will not be the
true total; but will be zerc minus the true
total, as this totalizer was turned back-
ward. However, by shifting the knob 32
so as to. shift the shutter 81 and display
the totalizer 8B, the true total may be read
from that totalizer, since, as has been here-
inbefore described, the arrangement of the
numerals on the wheels of the totalizer 8B
is in the reverse order with respect to its
direction of rotation. In reading the total-
izer 8B, allowance is to be made for the
plus or minus error ini the unit numeral, as
1s usual in this art. The operator now
pushes down the button 80 and theveby al-
lows the slide 75 to shift forward and carry
the adding rack 66 into position for engag-
ing the pinion 68, and when the grand
total is now. written, as it appears on the
totalizer 8B, the act of writing it will clear
the computing device 8 and bring both of
the totdlizers 8A and 8B to zero reading.
During the downward stroke of either of
the numeral keys 56, the bar 57 is de-
pressed, and this, through the action of the
link 55 and arm 54, swings the shaft 52

.and causes the projection 53 to ‘release the

detents 51. The same movement of the bar
57 acts upon the link 91, and ‘as it’ap-
proaches the end of its downward stroke
the upper shoulder on said link engages the
arm 90 and swings the escapement pawl 11,
causing the carriage 9 to advance through
the distance between a tooth 10 on ons
side of ,the bar 9 and the next tocth 10 on
the other side of this bar. During the up-
ward or return movement of the key the
lower shoulder of the link 91 oscillates the

7

escapement pawl 11 back to its initial po-
sition and completes the unit spacing move-
ment of the carriage 9.

The single tooth of the mutilated gear 17
is located in such position with respect to
the gear train of its respective computing
wheel that it will come into position for
meshing with the transfer gear 18 when the
numeral 9 is indicated on the respective
computing wheel, so that when said comput-
ing wheel advances one more unit interval
the single toothed gear will rotate the trans-
for gear and increase the count of the com-
puting wheel of next higher denomination
by unity, as is usual in other forms of trans-
fer mechanisms. An important advantage
of this arrangement of fransfer gears is the
fact that there is no connection whatever
between the computing wheel which is being

operated by the master gear and the other g

computing wheels of lower denomination
and, therefore, no possibilivy of accidentally
transferring movernent from one wheel to
another of lower denomination.

Although but one specific embodiment of :

this invention has been herein shown and
described, it will be understood that. numer-
ous details of the construction shown may be
altered or omitted without departing from
the spirit of this invention.

T claim:

1. In a computing machine, the combina-
tion of a frame, a pair of computing de-
vices, movable relatively to each other, a
pair of master mechanisms for respectively
operating said computing devices and spaced
apart in fixed relation to each other, means
for causing simultaneous step by step ad-
vance of said computing devices with respect
to their master mechanisms, and means for
causing one of said computing devices to ad-
vance continuously in one direction through

a repeated backward and forward movement

of the other, said master mechanisms in-
cluding a pair of master wheels turning on a
single axis. :
2. In a computing machine, the combina-
tion of a master shait, a pair of master pin-
ions mounted on said shaft and spaced apart
in fixed relation to each other, a carriage
movable in parallel relation to said shaft, a
computing device comprising a series of
computing wheels and operating gears
mounted on said carriage in fixed relation
thereto, & second computing device mounted
to travel on said carriage toward and away
from said first computing device and com-
prising a series of computing wheels and op-
erating: gears located to mesh with the re-
spective master device, means acting be-
tween said second computing device and
said carriage and adapted fo cause said
second compufing device to advance with
said carriage during a movement of the car-

riage in one direction and to remain station-.
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8

ary and to permit said carriage to return to

a certain initial position without returning '

said second computing device to the corre-
sponding initial position, means for operat-
ing said master shaft, and means for caus-
ing a step by step advance of said carriage
through successive operations of said last-
named means. :

3. In a computing machine, the combina-
tion of a frame, a carriage mounted to travel
on said frame, a line totalizer mounted on
said carriage, a plurality of column total-
izers secured in fixed relation to each other
but mounted on said carriage to travel
therewith and to be also shiftable thereon
toward and away from said line totalizer, a
pair.of master mechanisms spaced apart and
adapted to respectively operate said line and
column totalizers, and mechanism control-
ling the movement of said carriage and
adapted to cause said line and column total-
izers to advance simultaneously, and means
for holding said coluinn totalizers station-
ary daring the return movement of said car-
riage whereby successively different column
totalizers will enter operative position adja-
cent to their master mechanism during sue-
cessive operations of said column totalizer.

4. Tn a computing machine, the combina-
tion of a frame, a carriage mounted to
travel on said frame, a computing device
mounted on said carriage to travel there-
with and to be also shiftable thereon, means
for causing said computing device to travel
with said carriage in one direction and to
cause said computing device to remain sta-
tionary during a return movement of said
carriage whereby said computing device will
be advanced to successively different -posi-
tions on said carriage through repeated
backward and forward movements of the
carriage.

5. In a computing machine, the combina-

tion of a frame, a carriage mounted to travel
on said frame, a computing device mounted
on said carriage to travel therewith and to
be algo shiftable thereon, means for causing
said computing device to travel with said
carriage in one direction and to cause said
computing device to remain stationary dur-
ing a return movement of .said carriage
whereby said computing device will be ad-

vanced to successively different positions on’

said carriage through repeated backward
and forward movements of the carriage,
and means for automatically returning said
computing device to a certain initial posi-
tion on said carriage after it has advanved
to a certain position thereon.

6. In a computing machine, the combina-
tion of a frame, a carriage mounted to
travel on said frame, a computing device
mounted on said carriage to travel there-
with and to be also shiftable thereon, means
for causing said computing device to travel

1,228,107

with said carriage in one direction and to
cause said computing device to remain sta-
tionary during a veturn movement of said
carriage whereby said computing device will
be advanced to successively different posi-
tions on said carriage through repeated
backward and forward movements of the
carriage, and means for automatically re-
turning said, computing device to a certain

initial position on said carriage after it has :

advanced to a certain position thereon, said
last named means being adjustable so as to
provide different limits for the movement of
said computing device on said carriage.

7. A computing device comprising a series
of computing wheels, a series of operating
gears arranged for individually operating
the respective computing wheels and jour-
naled in axial alinement with each other, a
master shaft extending along said series of
gears, a master gear mounted on said shaft,
mechanism for successively advancing said
computing device with respect to said master
gear to successively shift said master gear
into mesh with different operating gears, and
a series of transfer gears loosely journaled
on sald master shaft and adapted to connect
the gear trains of adjacent computing wheels
for transferring the count from each to the
next of higher denomination.

8. A computing device comprising a series
of computing wheels, a series of operating

gears arranged for individually operating

the respective computing wheels and jour-
naled in axial alinement with each other,
a master shatft extending along said series of
gears, a master gear mounted on said shaft,
mechanism for successively advancing said
computing device with respect to said mas-
ter gear to successively shift said master
gear into mesh with different operating
gears, a series of transfer gears loosely jour-
naled -on said master shaft and adapted to
connect the gear trains of adjacent com-
puting wheels for transferring the count
from each to the next of higher denomina-
tion, and means for guiding said transfer
gears to insure that they pass endwise into
mesh with the respective operating gears
through the relative advancing of said com-
putin{; device and master gear.

9. In a computing device, the combination
of a series of computing wheels, a series of
gear sets for individually operating said
computing wheels, each of said gear sets
comprising a complete gear and a mutilated
gear secured in fixed relation to each other,

and all of said gear sets being mounted in

axial alinement with each other, a master
shaft journaled in parallel relation to the
common axis of said gear sets, a master gear
mounted on said shaft and rotatable there-
with, mechanism. for causing said master
gear to successively mesh with the complete
gears of adjacent gear sets and to succes-
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sively advance from the gear set correspond-
ing to the computing wheel of highest de-
nomination toward that which corresponds
with the computing wheel of lowest de-
nomination, and a series of transfer gears ro-
tatably mounted on said master shafi and
so located with respect to said master gear
as to respectively connect each of the muti-
lated gears of said operating sets with the
complete gear of the set of next higher de-
nomination. . v

10. A computing mechanism comprising
a series of computing wheels, a series of
pairs of operating gears, one pair being con-
nected to each computing wheel and each
pair comprising a mutilated gear and a com-
plete gear secured against relative rotation,
a series of transfer gears journaled to mesh
with said gears, each being of a width suffi-
cient to be in mesh with the mutilated gear
connected tp one computing wheel and the
complete gear connected to the adjacent
computing wheel, mechanism for individu-
ally rotating said computing wheels, sepa-
rate supports for said computing wheels
and transfer gears, said supports being rel-
atively movable in a longitudinal direction,
and ‘means for causing a step by step ad-
vance of one of said supports with respect
to the other for shifting said series of trans-
fer gears endwise into mesh with the sue-
cessive pairs of operating gears. :

11. A computing device, comprising a se-
ries of computing wheels, a series of gear
sets for individually operating said comput-
ing wheels, each of said gear sets comprising
a complete gear and a mutilated gear se-
cured in fixed relation to each other, all
of said complete and mutilated gears being
mounted in axial alinement with each other,
a master shaft journaled in parallel relation
to the axis of said gears, a mastér gear
mounted on said shaft and adapted to oper-
ate said gear sets individually, means for
rotating said master gear for causing rela-
tive shifting of said computing wheels and
master gear to carry said master gear suc-
cessively into mesh with different gear sets,
the direction of movement being such as to
advance the master gear from a wheel of one
denomination to the one of next lower de-
nomination, a series of transfer gears
mounted to rotate separately on an axis par-

allel with that of said gear sets, said trans-

fer wheels being arranged in a series on the
side of said master gear which is in the di-
rection of the computing wheel of highest
denomination, said transfer gears being ar-

ranged to connect the successive gear sets

which are of higher denomination than that
with which said master gear is in mesh and
being arranged to connect the mutilated
gear of one set with the complete gear of the
adjacent = set, said transfer gears being
mounted in fixed axial positions with respect’

to said master gear, and means for guiding
said transfer gears so as to cause them to
pass into mesh with the successive gear
sets during each advancing movement,

12. A computing device, comprising a se-

ries of computing wheels, a series of gear

sets for individually operating said comput-
ing wheels, each of said gear sets compris-
ing a complete gear and a mutilated gear se-
cured in fixed relation to each other, all of
said complete and mutilated gears being
mounted in axial alinement with each other,
a master shaft journaled in parallel rela-
tion to the axis of said gears, a master gear
mounted on said shaft and adapted to oper-
ate said gear sets individually, means for
rotating said master gear for causing rela-
tive shifting of said computing wheels and
master gear to carry said master gear suc-
cessively into mesh with different gear sets,
a series of transfer gears mounted to rotate
separately on an axis parallel with that of
sald gear sets and mounted in fixed positions
with respect to the plane of rotation of said
master gear, said transfer gearg being ar-
ranged to connect eoperatively ‘all of said
gear sets which are on one side of said
master gear, and means for guiding said
transfer gears into mesh with said gear sets
during said relative shifting, said guiding
means comprising an idle gear journaled
at one end of the series of gear sets.

13. A computing device, comprising a se-
ries of computing wheels, a series of gear
sets for individually operating said com-
puting wheels, each of said gear sets com-
prising a complete gear and a mutilated gear
secured in fixed relation to each other, all
of said complete and mutilated gears being
mounted in axial alinement with each other,
a master shaft journaled in parallel rela-
tion to the axis of said gears, a master gear
mounted on said shaft and adapted to oper-
ate said gear sets individually, means for
rotating said master gear for causing rela-
tive shifting of said computing wheels and
master gear to carry said master gear suc-
cessively into mesh with different gear sets,
a series of transfer gears mounted to rotate
separately on an axis parallel with that of
sald gear sets and mounted in fixed positions
with respect to the plane of rotation of
said master gear, said transfer gears being
arranged to connect operatively all of said
gear sets which are on one side of said
master gear, and means for guiding said
transfer gears into mesh with said gear sets
during ‘said relative shifting, said guiding

means comprising a stationary guide located

beyond one end of said series of gear sets
and spaced away from the nearest of said

‘gear sets a_distance greater than the thick-
‘ness of said transfer gears, and an idle gear

journaled between said fixed

guide and the
adjacent gear set. '
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14, In a computing device, the combina-
tion of s series of computing wheels, 5 se-
vies of operating gear sets for individually
rotating said computing wheels, each of said
gear sefs comprising & complete gear and s
mutilated gear secured in fized relation to
each other, a master mechanism for indi-

o
&

vidually operating said gear sets, a corriage
supporting said computing wheels and gear

sets and movably mounted with respect
gaid master mechanism for shifting the ssme
into operative relation with different gear
sets, a shaft disposed in parallel relatior
with the path of said carriage and secured
against shifting axially with respect to said
master mechanism, a series of transfer gears
separately journaled on said shaft each be-
ing adapted to simultaneously mesh with
the complete gear of one of said operaiing
gear sets and the mutilated gear of the gear
set of next lower denomination, and being
spaced with respect to each other to cor-
respond with the spacing of said gear sets,
said carriage and shaft being arranged to
advance saild master mechanism and trans-
fer gears with respect to said operating
gears through the movement of said car-
riage.

15, In a computing device, the combina-
tion of a series of computing wheel gear sets,
individual detent devices for said sets, =
master gear arranged to individually oper-
ate said gear sets, means for shifting said
series of gear sets and master gear rela-
tively to each other to bring said master
genr successively into mesh with different
zear sets, o series of transfer gears arranged
adjscent to said master gear and adapted io
operatively connect the adjacent gear seis
which correspond se the computing wheels
of higher denomination thar the one which
is in operative connection with said master
gear, said transfer gears being secured in
fized axial velation with respect to said
master gear, a series of detent devices for
individunally preventing accidental rotation
of said gear sets, movable means arranged
in substantially parallel relation to said
master and transfer gears and coextensive
therewith and adapted to be moved into and
out of position for retracting the- detent
devices which correspond to the gear sets
which are in mesh with said master and
transfer gears.

16. In a computing device, the combina-
tion of a series of computing wheel gear sets,
individual detent devices for said sets, a
master gear arranged to individually op-
erate said gear sets, mieans for shifting said
series of gear sets and master gear relatively
to each other to bring said master gear suc-
cessively into mesh with different gear sets,
a series of transfer gears arranged adjacent
to said master gear and adapted to opera-

2

tively connect the adjacent gear sets which
correspond fo the computing wheels of
higher denomination than the one which is
in operative connection with said master
gear, said transfer gears being secured in
fxed axial relation with respect to said mas-
ter gear, a series of detent devices for in-

ividually preventing accidental rotation of
aid gear sets, movable means arranged in
substantially parallel relation to said master
and transfer gears and coextensive there-
with and adapted. to be moved into and out
of position for retracting the detent de-
vices which correspond to the gear sets
which are in mesh with said master and
transfer gears, and means for automatically
shifting said releasing devices through the
act of operating said master gear.

17. In a computing device, the combina-
tion of & series of computing wheels, a se-
ries of gear sets for individually operating
said computing, wheels, a series of detents
arranged in a row and adapted to prevent
extensive rotation of the corresponding gear
sets, a shaft extending in -parallel relation
to said series of gear sets and having there-
on a master gear, means for shifting said
master gear and series of gear sets relatively
to each other for bringing said master gear
sucecessively into mesh with different gear
sets, a series of transfer wheels arranged on
said shaft at one side of said master gear,
being separately rotatable and adapted to
connect the adjacent gear sets which are lo-
cated at said one side of said master gear,
a second shaft parallel with said first shaft
and having thereon a shoulder extending

P
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lengitudinally thereof and coextensive with.

said master and transfer gears, said shoul-
der being so placed as to engage the detents
which are adjacent therete and retract said
detents from engagement with their respec-
tive gear sets through the oscillation of said
second shaft, means for rotating said first
shaft, and means actuated by said last-
named means for oscillating said second
shaft.

18. In a machine of the class described,
the combination of a frame, a carriage
mounted to travel along said frame, a com-
puting mechanism mounted ‘in a relatively
fixed position on said carriage; a second
computing mechanism comprising a plural-
ity of - independent computing devices
mounted in fixed relation to each other on
said carriage, mechanism adapted to cause
said second computing device to travel with
said carriage in one direction, and mecha-
nism for holding said second computing de-
vice stationary during the return movement
of said carriage.

19. In a device of the class described, the
combination of a frame, a carriage movable
along said frame, a pair of computing de-
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vices mounted on said carrfage, one being
relatively fixed and the other being arranged
to move along said carriage, said other com-
puting device comprising a plurality of in-
dependent sets of computing wheels, 2 pair
of master mechanisms mounted in ‘said
frame and spaced apart for simultaneously
actuating said computing devices, means for
simultaneonsly actuating said master mecha-
nisms, an escapement mechanism adapted to
cause 8 step by step advance of said car-
riage through successive operations of said
master mechanisms, a ratchet mechanism
connecting said second computing device
with said carriage and adapted to normally
secure sald second computing device to the
carriage during the movement of the car-
riage in one direction and adapted to per-
mit said second computing device to remain
stationary during thereverse movementofthe
carriage, a second ratchet mechanism acting
between said second computing device and
said frame and adapted to prevent the return
movement of said second computing device
with the carriage, said ratchet mechanisms
being arranged to cause a step by step ad-
vance of sald second computing device on
said carriage during repeated forward and
backward movements of said carriage, said
last mentioned step by step advance being

» such as to bring said plurality of sets of
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computing wheels successively into position
for operative engagement with said master
mechanism.

20. In a device of the class described, the
combination of a frame, a carriage movable
along said frame, a pair of computing de-
vices mounted on said carriage, one being
relatively fixed and the other being arranged
to move along said carriage, said other com-
puting device comprising a plurality of in-
dependent sets of computing wheels, a pair
of master mechanisms mounted in said
frame and spaced apart for simultaneously
actuating said computing devices, means for
simultaneously actuating said master mecha-
nisms, an escapement mechanism adapted to
cause a step by step advance of said carriage
through successive operations of said master
mechanisms, a ratchet mechanism connecting
said second .computing device with said car-

‘riage and adapted to normally secure said

second computing device to the carriage dur-
ing the movement of the carriage in one di-
rection and adapted to permit said second
camputing device to remain stationary dur-

ing the reverse movement of the carriage, a

second ratchet mechanism acting between
said second computing device and said frame
and adapted to prevent the return movement
of said second computing device with the
carriage, said ratchet mechanisins being ar-
ranged to cause a step by step advance of
said second computing device on said car-

11

riage during repeated forward and back-
ward movements of said carriage, said last
mentioned step by step advance being such
as to bring said plurality of sets of com-
puting wheels successively into position for
operative engagement +with said master
mechanism, and means for releasing said
ratchet mechanisms to permit said second
computing device to be freely shifted on said
carriage.

21. In a device of the class described, the
combination of a master mechanism, a car-
riage mounted to travel past said master
mechanism, a computing device mounted on
said carriage and comprising a plurality of
independent sets of computing wheels se-
cured in fixed position with respect to each
other, a spring normally urging said com-
puting device toward one end of said car-
riage, ratchet mechanism: connecting said
computing device and carriage and adapted
to permit a step by step advance of said com-
puting device on said carriage against the
action of said spring and ratchet mechanism
acting between said computing device and
frame and adapted %o hold said computing

‘device stationary during the return move-

ments of said carriage, said ratchet mecha-
nisms being so arranged as to cause the step
by step advance of said computing device
on said carriage to correspond with the
spaces between computing wheels of corre-
sponding denomination of different sets of
computing wheels.

22. In a device of the class described, the
combination of a frame, a carriage movable
along said frame, a pair of computing de-
vices mounted to travel along the path of
said carriage, one being relatively fixed with
respect to said carriage, and the other being
arranged to move along said carriage, said
other computing device comprising a plural-
ity of independent sets of computing wheels,
a pair of master mechanisms mounted in
said frame and spaced apart for simultane-
ously actuating said computing devices,
means for simultaneously actuating said
master mechanisms, an escapement mecha-
nism adapted to cause a step by step ad-
vance of said carriage through successive
operations of said master mechanisms, a
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ratchet mechanism connecting said second -

computing device to the carriage and
adapted to normally secure said second com-
puting device to the carriage during the
movement of the carriage in one direction
and adapted to permit said second comput-
ing device to remain stationary during the
reverse movement-of the carriage, a second
ratchet mechanism acting between said sec-
ond computing device and said frame and
adapted to prevent the return movement of
said second computing device with the car-

riage, said ratchet mechanisms being ar-
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ranged to cause a step by step advance of
S‘lld second computing device along said car-
riage during repeated forward and back-
ward movements of said carriage, said last
mentioned step by step advance being such
as to bring said plu ality of sets of comput-
ing w heels successiv ely into position for op-
erat1ve engagement with said master mecha-
nism.

23. In a computing device, the combmq-
tion of a series of computmcr wheels sepa-
rately journaled on a common axis, a series
of operating gears journaled on a parallel
axis and geared respectively to individual
computing wheels, a shaft carrying said op-
erating gears, supports for said shaft pivot-
ally mounted to swing about the axis of said
computing wheels, a Tmaster mechanism for
operating said operating gears, and means
for Shifting said shaft to move said operat-
ing gears into and out of position for en-

gagement with said master mechanism.

24. In a computing device, the combina-
tion of a master operating element a series
of computing wheels movable relatwely to

said master element for causing the individ-

ual operation of different wheels, a shaft
for actuating said master element, a pinion
on said shaft, a reciprocating member, a pair
of racks carried by said member and adapted
to mesh with respectively opposite sides of
said pinion, guiding-means adapted to nor-
mally hold both of said racks out of mesh
with sald pinion, a key for moving said
member, and means actuated by said key and
adapted to carry one of said racks into mesh
with said pinion during a certain initial
part of the stroke of said key.

25. In a computing device, the combina-
tion of a master operating element a series
of computing wheels movable relatwely to
said master element for causing the indi-
vidual operation of different wheels, a shaft
for actuating said master element, a pinion
on said ohaft, a reciprocating member, a pair
of racks carried by said member and adapted
to mesh with respectively opposite sides of
said pinion, guiding-means adapted to nor-
mally hold both of said racks out of mesh
with said pinion, a key for moving said
member, and means actuated by said key and
adapted to carry one of said racks into mesh
with said pinion during a certain initial part
of the stroke of said key, said guiding means
being shiftable to oppomte positions for
causing the engagement of either of said
racks with said pmlon at the will of the

operator.

26. In = computing device, the combina-
tion of a master oper wtmg element a series
of compu ting wheels movable relamvely to
said master element for causing the indi-
vidual operation of different wheels, a shatt
for actuating ssid masfer element, a pinion
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on szud shaft, a reciprocating member, a
pair of racks “carried by said “member 'md
adapted to mesh with respectively opposite
sides of said pinion, means normally urging
said bar to an intermediate position, with
both racks clear of said pinion, a guide con-
trolling the movement of said bar, a pair of
guiding-elements movably mounted on said
giiide and respectively adapted-for shifting
said bar in opposite directions, said guiding
elements being spaced apart so that but one
of them can engage said bar at a time, a key-
lever controlling ‘the movement of said bar,
and means actuated by said key-lever and
adapted to operate each of said guiding ele-
ments for shifting the respective rack on said
bar into mesh with said pinion during a cer-
tain initial part of the stroke of said key-
lever.

27. In a computing device, the combina-
tion of a master operating element, a series
of computing wheels movable relatwely to
said master element for causing the indi-
vidual operation of different wheels, a shaft
for actuating said master element, a pinion
on sald shaft, a reciprocating member, a pair
of racks carried by said member and adapt-
ed to mesh with respectively opposite sides
of said pinion, means normally urging said
bar to an intermediate position with both
racks clear of said pinion, a guide control-
ling the movement of said b‘u', a pair of cams
journaled on said guide at respectively op-
posite sides of said rack and adapted to shift
said rack bar in opposite directions when in
operative relation therewith, said cams being
spaced apart so that but one at a time may
engage said bar, gears respectively secured in
axial alinement with said cams, a second
rack bar slidably mounted on said guide and
having thereon two sets of rack teeth respec-
tively located to mesh with the teeth of said
gears, and a key-lever operatively related to
both of said rack bars for causing them to
reciprocate.

28. In a computing device, the combina-
tion of a master operating element, a series
of computing wheels movable 1'elat1vely to
said master element for causing the indi-
vidual operation of different wheels, a shaft
for actuating said master element, a pinion
on s‘ud shaft, a reciprocating member, a pair
of racks carried by said member and adapt-
ed to mesh with respectively opposite sides
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of said pinion, means normally urging said

bar to an intermediate position with both
racks clear of said pinion, a guide control-
ling the movement of said bar, a pair of
cams journaled on said guide at respectively
opposite sides of said rack and adapted to
shift said rack bar in opposite directions
when in operative relation therewith, said
cams being spaced apart so that but one at a
time may engage said bar, gears respectively

120

—
oo
[y}




10

i5

20

25

30

35

40

45

55

60

1,228,107

secured In axial alinement with said cams, a
second rack bar slidably mounted on said
guide and having thereon two sets of rack
teeth respectively located to mesh with the

-teeth of said gears, and a key-lever opera-

tively related to both of said rack bars for
causing them to reciprocate, said gears being
mutilated, and means on said first rack
adapted to co-act with said cams for tilting
said mutilated gears into position for mesh-
ing with the teeth on said second rack.

29. In a computing device combined with
a typewriting machine, the combination with
a type-writer carriage, of two master-wheels,
a shaft upoh which they are mounted, means
for rotating the master-wheels, two comput-
ing devices or heads associated with. said
master-wheels, a second ecarriage upon which
said computing heads are mounted, and
means for moving said second carriage step-
by-step concomitantly “with the first car-
riage; each computing device comprising
two independent computing heads.

30. In a computing device combined with
a typewriting machine, the combination with
a typewriter carriage, of two master-wheels,
a shaft upon which they are mounted, means
for rotating the mastér-wheels, two comput-
ing devices associated with said master-
wheels, a second carriage upon which said
computing heads are mounted, means inde-
pendent of the first carriage for moving said
second carriage step-by-step coricomitantly
with the first carriage; each computing de-
vice comprising two independent computing
heads; and means for moving one of said
computing heads relatively to the other.

81. In a computing device, the combina-
tion with a master-wheel, of a computing
head comprising a series of computing
wheels, and an individual gear train for
rotating each of said computing wheels,
each train comprising a gear secured di-
rectly to the computing wheel, and also

comprising a gear meshing with the first .

gear and also constructed to mesh with the
master-wheel, a single tooth secured upon
the side of: each gear, and a series of trans-
fer gears of such width as to simultaneously
mesh with said single tooth and with the
complete gear of the set of next higher de-
nomination.

32. In a combined typewriting and add-
ing machine, the combination with a master
wheel and type-operating keys, of two racks
64 and 71, the keys operating the rack 71
ahead of the rack 64, to cause the latter to
turn the master-wheel in either one direc-
tion or the other, substantially as set forth.

33. The combination with a typewriting
machine including numeral type keys and
also including a carriage, letter-feeding or
spacing mechanism_therefor, a second car-
riage, separate spacing mechanism therefor
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controlled by said numeral keys, a plurality
of adding heads on said second carriage,
and master-wheels mounted on the frame-
work of the machine and controlled by said
numeral keys.-

* 34. The combination of a system of com-
puting wheels, each provided with a muti-
lated tens-carrying gear or tooth, a master
wheel, means for effecting step-by-step
movements between said master-wheel and
said computing wheels, and a set of transfer
pinions each of a width to extend from the
mutilated gear of one computing wheel to
the next computing wheel to couple them to-
gether, the number of transfer pinions be-
ing sufficient to enable tens to be carried
concomitantly throughout the system of
computing wheels, and said transfer pinions
being loose on said master wheel shaft and
held so that they travel with said master
wheel in respect to the step-by-step move-
ments aforesaid.

35. The combination of a plurality of sys-
tems or sets of computing wheels, a plu-
rality of master wheels, a single shaft for
all said  master wheels, each computing
wheel provided with a tens-carrying tooth
or mutilated gear, and each master-wheel
provided with a loosely-mounted set of cou-
pling or transfer pinions on said shaft to
connect the mutilated gears with the higher

computing wheels, and means for effecting

relative step-by-step movements between

said computing wheels and said master-

wheels and coupling pinions.
36. The combination with a system of
computing wheels, tens-carrying mutilated

‘gears therefor, and a master wheel, of a set

of colipling pinions, means for effecting
relative step-by-step movements between the
computing wheels with their mutilated gears
and said master-wheel and pinions, a lock
for the unoccupied coupling pinions, and a
supernumerary wheel at the left of the com-
puting wheels, engageable by the master-
wheel, and having a movable detent to hold
it alined.

37. In a computing machine, the combi-
nation with numeral keys, a carriage and
key-controlled means for effecting step-by-
step movements thereof, of a plurality of
jumping totalizers, movable on -said car-
riage, a single master wheel for operating
said totalizers, means for moving said to-
talizers automatically and simultaneously
on said carriage to bring them successively
into engagement with said master wheel, a
second totalizer, a master wheel therefor,
said second totalizer being fixed on said car-
riage, so that said totalizer is operated re-
peatedly as each jumping totalizer is oper-

ated, and mechanism extending from said

keys to said master wheels to enable the
operation of said wheels by said keys,
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38. In a computing machine, the combi-
nation with a totalizer and a master-wheel
arranged to engage computing wheels seria-
tém in said totalizer, of carry-over devices for

said computing wheels, carry-over pinions

loosé on the shaft of said master wheel and
driven by said carry-over devices, said carry-
over devices being temporarily coupled by
said pinions to computing wheels of higher
denominations, means for alining said carry-
over pinions comprising an idle guiding
wheel, a detent holding said idle guiding
wheel alined, and means for moving said de-

- tent free of its guiding wheel at the opera-
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tion of a numeral key.

89. In a computing machine, the combi-
nation with a totalizer and a master-wheel
arranged to engage computing wheels seria-
¢ém in said totalizer, of carry-over gears for
said computing wheels, carry-over pinions,
a fixed bar for holding said pinions against
rotation' to the left of the highest of said
computing wheels, an idle wheel for hold-
ing the pinion engaged by said highest com-
puting wheel, and a detent for holding said
idle wheel alined. :

40. In a computing machine, the combi-
nation with a totalizer and a master-wheel
arranged to engage computing wheels seria-
téim in said totalizer, of carry-over gears
for said computing wheels and arranged to
be turned by said master-wheel to drive said
computing wheels, carry-over pinions ar-
ranged to successively engage said gears,
and means for holding said pinions alined
when not -engaged with carry-over gears,
said alining means being arranged to per-
mit said master-wheel to turn if engaged
therewith,

41. In a computing machine, the combi-
nation with a traveling carriage, of a to-
talizer shiftable thereon, shoulders on said
carriage whereby -said totalizer may be
locked to travel with said carriage, shoul-
ders on the frame of the machine against
which said totalizer may be locked, pawls
linked together to engage said shoulders to
control the movement of said totalizer, and
an- abutment on the frame of the machine
to control said pawls.

42. In a_ computing machine, the combi- .

nation with a traveling carriage, of a to-
talizer shiftable thereon comprising two
computing heads, shoulders on said carriage
spaced to conform to the distance between
unit wheels in said computing heads, shoul-

ders on the frame of the machine against

which said totalizer may be locked, pawls

linked together to engage said shoulders to

control the movement of sdid.totalizer, and
an abutment on the frame of the machine

to control said pawls.

43. In a computing machine, the combina-
tion with' a numeral key, of a rack bar
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.moved by each depression of said key, a pin-

ion normally out of mesh with said rack bar,
means for bringing said rack bar and said
pinion into mesh by the depression of a nu-
meral key, means for rotating said pinion by
said rack bar by the further depression of
said key, and means for carrying said rack

bar and said pinion out of mesh by the still

further depression of a numeral key.

44. In a computing machine, the combina-
tion with a numeral key and two rack bars
moved during the depression of said key, of
a pinion normally out of mesh with said
rack bars, means settable to selectively cause
said pinion to come into mesh with one of
said rack bars by the depression of said key,
and means for moving said pinion and said
rack bar out of mesh by the further depres-
sion of said key.

45. In a computing machine, the combina-
tion with a numeral key and a double rack
bar, of means operated by said numeral key
for determining how far said rack bar shall
move, a pinion normally out of mesh with
said rack bars, means settable for selectively
bringing into mesh said pinion and one of
said rack bars, and meens for moving said
pinion and rack bar out of mesh when said
rack bar has finished the determined turning
of said pinion. , : '

46. In a computing machine, the com-
bination with a numeral key and a rack bar
moved with each depression of said key, of a
pirion normally out of mesh with said rack
bar, a cam rotatable by said rack bar to
move it into mesh with said pinion with
sach depression of said key so that said pin-
ion is turned by the depression of said key,
and means for moving said rack bar and
pinien out of mesh by the further depres-
sion of a key. :

47. In a computing machine, the combi-
nation with a numeral key and a double
rack bar moving with each depression of
said key, of a pinion normally out of mesh
with both of said rack bars, cams selectively
rotatable by the depression of said key for
bringing one of said rack bars into mesh
with said pinion, and means for moving
said rack bar and pinion out of mesh by
the later depression of a numeral key.

48. In a computing machine, the combina-
tion with numeral keys and a master wheel,
of a pinion for turning said master wheel, &
pair of racks normally out of mesh with
said pinion, a universal member moved by
the operation of any numeral key for bring-
ing said pinion into mesh with one or the
other of said racks, a universal member
operated later by said numeral keys for
moving said racks to turn-said pinion, and

‘means settable to determine which rack shall

mesh with said pinion.
- 49. In a combined typewriting and com-

65

70

75

20

85

90

95

100

105

110

115

125




10

15

20

25

30

35

40

1,228,107

puting machine, the combination with nu-
meral keys and a master wheel, of a pinion
for turning said master wheel, racks nor-
mally out of mesh with said pinion, a uni-

versal member for bringing one of said

racks into mesh with said pinion, means set-
table to determine which of said racks shall
so mesh, a universal member for moving
said racks, and'uneans for moving the rack
meshing with the pinion out of mesh when
the master wheel has been turned.

50. In a computing machine, the combi-

nation with numeral keys and a master

wheel, of a pinion connected to said master
wheel, a rack moving with the depression
of a numeral key for turning said pinion, a
universal bar operated by each numeral key
for bringing said pinion intg mesh with
said rack and for bringing it out of mesh,
and a detent for positively arresting said
master wheel when it is completely turned
by said rack operated by the same universal

bar as the rack.

51. In a computing machine, the com-
bination with numeral keys and a master
wheel, of a universal member ‘moved to
various extents by the mumeral keys oper-
ated, a rack moved by said universal bar,
a pinion normally out of mesh with said
rack, a universal bar for bringing said pin-
ion into mesh with. said rack before said
rack is moved by said first-named universal

bar, means for moving said pinion and rack.

out of mesh by said second-named universal
bar, and a lock for arresting said master
wheel -operated by said second universal bar.

52. In a-computing machine, the combina-
tion with a numeral key and computing
wheels, of a double rack bar moved by said
numeral key to determine how far a, com-
puting wheel shall turn, a pinion normally

- out of mesh with said rack bar, means for ef-

- fecting an engagement between said pinion
“and one of the rack bars on the depression
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of a numeral key, and a subtraction bar set-

‘table to cause said pinion to become engaged

with the other rack bar on the depression of

said key. T o , )
53. In a computing machine, the combi-

nation with a computing wheel, of a pinion

“for turning said wheel, a double rack bar

normally out of mesh with said pinion,
means for moving said rack bars to selec-
tively bring them into mesh with said pin-
ion, to perform either addition or subtrac-
tion, and means for moving said rack bars
to bring each out of mesh with said pinion
at the end of its stroke. : o

54. In a. computing machine, the combi-
nation with a reciprocating rack bar and a
pinion; of two racks on said rack bar nor-
mally out of mesh with said pinion, numeral
keys, means for moving said rack bar to an
extent: depending on the numeral key de-
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pressed, a second rack bar operated by the
depression of each key, means for moving
sald double rack bar into mesh by move-

- ment of said second rack bar, and means for

selectively determining which of the double
racks shall mesh with said pinion.

55. In a computing machine, the combi-
nation with a numeral key and a rack bar,
of means whereby said numeral key deter-
mines how far said rack bar shall move, a

_pinion normally out of mesh with said rack

bar, a rotatable cam for moving said rack
bar into mesh with said pinion, and a sec-
ond rack bar for rotating said cam to posi-
tively move said first rack bar into mesh
with said pinion. ,

56. In a computing machine, the combi-
nation with a numeral key and a double
rack bar, of means operated by said numeral
key for determining how far said rack bar
shall move, a computing pinion normally
out of mesh with said rack bars, means set-
table for selectively bringing into mesh said
pinion and one of said rack bars, and means
for moving said pinion and rack bar out of
mesh when said rack bar has finished the
determined turning of said pinion.

57. In a computing machine, the combi-
nation with ‘a numeral key and a double

rack bar, of means operated by said numeral -

key for determining how far said rack bar
shall -move, a computing pinion lying be-
tween said rack bars and normally out of
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mesh- with both of them, means settable for '

selectively bringing into°mesh said pinion

- and one of said rack bars, means for moving

said pinion and rack bar out of mesh when
said rack bar has finished the determined
turning of .said pinion, and means for re:
turning said double rack bar to its riormal
position when so out of mesh.

-58. A ‘computing ' typewriter - combining

numeral keys, a master wheel, connections’

between the keys and master wheel compris-

ing a pinion and a pair of toothed mem-.

bers oppositely disposed with respect to the
pinion, and normally disconnected there-
from, numeral- key operated means for ef-
fecting relative movement between pinion
and members in the plane of the pinion, to
mesh the pinion with either of said mem-

‘bers, numeral key-operated means for effect-
ing relative driving movement between mem-
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ber and pinion to transmit motion from said

key to the master wheel, and means adjust-
able for determining the member selected.

59. A computing “typewriter combining
numeral keys, digit wheels, means for rotat-

ing said wheels, connections between said .
keys and ‘said means comprising a pinion:

and a pair of racks oppositely disposed with
respect to the pinion, and both normally dis-
connected therefrom, means for effecting a
mesh between the pinion and either of said
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racks, means settable for determining the
rack selected, and means for effecting a rel-
ative driving movement between rack and
pinion to rotate said digit wheels.

60. A computing machine combining nu-
meral keys, a totalizer, a master wheel asso-
ciated with said totalizer and operated from
the numeral keys, means providing relative
traverse of master wheel and totalizer, the
master wheel being beyond the range of said
totalizer at times, and a detent device mount-
ed to engage said master wheel to prevent
accidental rotation thereof when out of
range of said totalizer; said detent device
connected to maintain its location with re-
lation to said totalizer, but permitting the
operation of the master wheel at the strokes
of the numeral keys.

61. A computing machine combining nu-
meral keys, a totalizer, a master wheel asso-
ciated with said totalizer and operated from
the numeral keys, means providing relative
traverse of master wheel and totalizer, the
master wheel being beyond the range of said
totalizer at times, a detent device mounted
to engage said master wheel to prevent ac-
cidental rotation thereof when out of range
of said totalizer; said detent device con-
nected to maintain its location with relation
to said totalizer, and mechanism universal
to said numeral keys to enable any thereof
to release said detent.

62. A computing machine combining a
totalizer carrying from right toleft,a master
wheel associated therewith, means providing
relative traverse between master wheel and
totalizer, a carry-over device with the mas-
ter wheel and extending to the left thereof,
meéans for preventing relative axial move-
ment of master wheel and carry-over device
whereby when the master wheel is opposite
the highest order of the totalizer the carry-
over device extends to the left of the total-
izer, a guide fixed relatively to the totalizer
and extending to the left thereof to prevent
rotation of the carry-over elements prior to
their engagement with the totalizer wheels,
and a master-wheel detent device between
said fixed guide and said totalizer, permit-
ting the master-wheel to be rotated at the

numeral key operation out of the adding

zone,

63. A computing typewriter combining
numeral keys, a typewriter carriage provid-
ing relative traverse of keys and platen, a
master wheel, a computing carriage, a total-
izer mounted thereon for traverse past said
master wheel, a second master wheel, a plu-
rality of totalizers mounted on said comput-
ing carriage for successive traverse past said
second master wheel at successive traverses
of said computing carriage, said plurality
being shiftable relatively to said computing
carriage, means for locking the computing
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ccarriage and said plurality together when

the master wheels are in operative relation
to the respective totalizers, and means to
lock said plurality against return with the
computing carriage, thereby to effect rela-

" tive repositioning of said plurality and said

computing carriage. v
64. A computing machine combining nu-
meral keys, a plurality of column totalizers;
a single master wheel for cooperating with
said totalizers successively, a line totalizer,
a master wheel therefor, said master wheels
operating in unison, all of said totalizers
moving relatively to the master wheels,
means for returning the line totalizer after
each item, and means for automatically
returning the column totalizers with the
line totalizer only after a predetermined
plurality of operations of the line totalizer.
65. A computing typewriter combining
numeral keys, a typewriter carriage pro-
viding relative traverse of keys and platen,
a master wheel, a computing carriage, a
totalizer device mounted thereon for trav-

_erse past said master wheel, a second mas-
ter wheel, a second totalizer device mounted
upon said computer carriage for traverse

past said second master wheel, means for
locking the computing carriage and second
totalizer device together when the master
wheels are in operative relation to the re-
spective totalizers, means adapted to 'lock
the second totalizing device against return
with the computing carriage, and means for
releasing the last-named means. automati-
cally after the second totalizer device has
reached the normal limit of its travel.

. 66. A computing typewriter combining a
typewriter carriage, typewriting numeral
keys, numeral-key-controlled means for
feeding said carriage step by step, a com-
puting carriage, additional numeral-key-
controlled means for feeding said comput-
ing carriage step by step, three totalizers,
means connecting said totalizers to the com-
puting carriage and to the numeral keys to
add on two of said totalizers items written
successively by said keys on two columns
of the werk-sheet at successive traverses of
the computing carriage, and to show on the
third totalizer cross-addition of. the num-
bers carried into the first two totalizers;
said connecting means including means for
shifting the connection between said com-
puting carriage and two of said totalizers,
to bring said two totalizers alternatively
into the computing zone.

67. A computing machine combining a
carriage, a cross totalizer connected thereto,
a series of column totalizers, means to con-
nect said column totalizers releasably .to
said carriage, means for effecting step-by-
step feeding movements of said carriage;
said carriage being returnable independ-
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ently of the column totalizers in the opera-
tion of returning the cross-totalizer, and
means to re-connect the carriage to the
column totalizer to continue the step-by-step
advance of the latter at the succeeding step-
by-step advance of the cross-totalizer.

68. In a computing machine, the combina-
tion with a series of numeral keys and com-
puting wheels, of a master wheel for turning
said computing wheels serietim in a man-
ner determined by said numeral key, a rack
bar operated at each depression of any of
said keys, a pinion normally out of mesh

with said rack bar and connected to turn

said master wheel, means for bringing said
pinion and rack bar into mesh, means for
turning said pinion variable distances by
said rack bar according to the key depressed,

and means for subsequently unmeshing said .

pinion from said rack bar, said meshing,
turning and unmeshing means being con-
nected to operate during the depression of
any numeral key.

69. In a computing machine, the combina-
tion with a numeral key and computing
wheels, of a master wheel for turning said
computing wheels seriatim as determined by
said numeral key, a double rack bar moved
with each depression of said key, a pinion
normally out of mesh with said rack bars

and connected ‘to turn said master wheel,

means capable of meshing either of said
rack bars with said pinion to determine
which way said pinion shall turn, means for
turning said pinion by the engaged. rack
bar, means for unmeshing the engaged rack
bar and pinion, said meshing; turning and
unmeshing means being connected to oper-
ate at the operation of the numeral key, and
adjustable means for determining which
rack bar shall be meshed with said pinion at
the operation of the numeral key.

70. A computing machine combining nu-
meral keys, a plurality of master wheels, a
plurality of totalizing devices, a carriage
providing relative traverse of a master wheel

and the first of said totalizing devices, the

second. totalizing device being movable si-
multaneously with or independently of said
carriage to secure relative traverse between
a second master wheel and said second to-
talizing device, and means automatically

effective for selectively preventing or per- .

mitting the return of the second totalizing
device simultaneously with the return of
said carriage." , S

71. A’ computing machine combining nu-
meral keys, a plurality of master wheels, a
plurality of totalizing devices, a carriage
providing relative traverse of a master

wheel and the first of said totalizing de;

vices, the second of said-totalizing devices
being movable simultaneously with or in-
dependently of the carriage, to secure rela-

tive traverse of a second master wheel and
the second totalizing device, means for
causing the relative traverse of both master
wheels and their respective totalizing de-
vices in unison during computation, and
automatic means for preventing the return
of the carriage after certain traverses of

the second totalizing device, and for caus- -

ing the return of said second totalizing de-
vice after other traverses thereof.

72. A computing machine combining a
key-controlled carriage, a plurality of con-
nected totalizers shiftable relatively to said
carriage, a single master wheel for said
totalizers and automatic means to effect the
relative shifting and connecting_ up of said
totalizers to said carriage to codperate
therewith at different points in the length
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of said carriage to bring either totalizer -

to the same computing zone, said means
comprising a single pawl and rack for said
plurality. ' ‘

73. In a computing machine, the combi-
nation with computing wheels and numeral
keys, of a master wheel for rotating said
computing wheels seriatim, each to an -x-
tent determined by the numeral key op-
erated, means normally disconnected from
said keys for rotating said master wheel,
means dependent upon the operation of any
numeral key for connecting said key to the
master wheel, means effective during the
initial stroke of the numeral key for break-
ing the connection between the key and the
master wheel after the master wheel is ro-
tated, and a lock brought into action by
any key for locking the disconnected mas-
ter wheel against overthrow; said keys be-
4ing effective to turn said master wheel vari-
able distances.

74. In a computing machine, the combi-
nation with computing wheels and numeral
keys, of a master wheel for rotating said
computing wheels seriatim, each to an ex-
tent determined by the numeral key oper-
-ated, means normally disconnected from
the keys for rotating the master wheel,
means déependent upon the operation of any
numeral key for connecting it to the mas-
ter wheel, means for breaking such connec-
tion during the initial stroke of the nu-
meral key, a lock operable by any numeral
key for locking the disconnected master
wheel against overthrow, a detent for hold-
ing each computing wheel against acci-
dental movement, and means movable by
any numeral key for releasing said detent.

75. A computing typewriter combining
a typewriter carriage providing relative
traverse of keys and platen, a totalizer com-
prising digit wheels, a master wheel, a com-
puting carriage providing relative traverse
of totalizer and master wheel and adapted
for movement independently of the type-
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writer carriage, means for locking said
computing carriage with the master wheel
out of engagement with the digit wheels,
means tending to position said computing
carriagé, and 4 finger-piece for releasing
said locking means to permit the comput-
ing carriage to be automatically positioned

for computation, the computing carriage

thereafter advancing with each letter-spac-

ing of the typewriter carriage until com- 10
putation is effected.

Signed at Chicago this 8th day of May,
1909.

CHARLES H. GILL.

‘Witnesses:
Evecene A. RuMMLER,
Nerrie M. Pierce.




