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- view of the tabulating stop showing the
- parts separated.
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_shown), a transversely movable paper car-
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56 rigidly supported on the carriage and has | ends.
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- 43, stop engaging devices showa as Tevers M
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To all whom it may concern:

Be it knewn that I, Epwix B, Cray, a citi-
zen of the United States, residing at Brook-
lyn, Kings county, New Yorl, have invented
certain new and useful Improvements in
Tabulators, of which the following isa speci-
fication, _ :

This invention relates to tabulators for
typewriting machines, and the principal ob-
ject of the invention is to build the tabulator
into and make it a permanent part of the
machine. ,

Further objects are to improve the con-
struction and the mode of operation of de-
vices of this character. :

The invention will be fully deseribed heve-
inafter, reference Leing had to the accompa-
nying drawings, in which:—

Figure 1 is a plan view of my improved
tabulator and so much of a typewriting ma-
chine as is necessary {o show the tabulator
built inte it; Fig. 2182 vertical Tongitudinal
scetion; Fig, 3 1s a vertical transverse sec-
tion; Fig. 4 is a-front elevation of a portien
of the mechanism. Fig. 5 is an enlarged
side view of a tabulating stop; Fig. 5 15 a

Iig. 6 is a plan view of the
same; and Iig. 7 is an end view of the tabu-
lating stop levers.

The frame A of the machine is suitably
constructed to support the operating parts
including the typewriting mechanism {not

riage D earrying the usual eylindrical platen
P and one or more suitable tabulating stops

for engazing with the tabnlating stops. suit-
ably marked tabulator keys L and suitable.
connecting mechainism for_controlling the
stop levers M. and means N operatively re-
Inted 10 the levers M for releasing the ear-
ringe from the means for accomplishing the .
step by step movenent during the operation
of 1ypewriting, so that during tabulating the
cartiage is free to move under the influence
of the usnal spring motor or other means ex-
cept when post rained by the engagement of
levers M with stops 43, .

A bar 38, preferably square, is supported
on the typewriter carriage D and has a seale l’
on its upper face, and vertdeal grooves 40 on |
its rear face coincident with the gradnations
of the seale. Above the bar 38 a rod- 41 i)
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two flat sides at an angle to each other. The
vod 41 supports the tabulating stops 43,
which may turn and slide freely upon it. A
ot is cut’ in une edge of each stop to receive
one end of a flat spring 61, the free end of
which is adapted to engage the flat sides on
the rod 41 to hald the stop in definite posi-
tions, Figs. 2, 5 and 6. The slot in the stop
may be of such width that the walls there-
with will bear so close against the faces of

or thie spring may be secured to the stop by
solder or any other suitable means. The
free end of the spring is slotted and lies on
both sides of the stop. When not in use
these stops will preferably extend horizon-
tally, Fig. 2. but when required for use a
stop will be turned downwardly inio one of
the grooves 40 and will project rearwardly

from the groove. The maxinmm nimber of

stops 43 which will ever be reyuired shonld
e placdd upon the rod 41 when the machine
is assembled and ovdinarily a number of
{hese stops will be ont of service. To enalile
the wnused stops to be moved out of the way
of those in service, the rod 41 is made to ex-
tend beyond' the service positions of the
stops, that is, in the construction shown, be-
yonrd the part of the bar 38 which is pro-
vided with the zrooves 40, and this extended
portien 86 provides a storage place to which
the unused stops 43 can be slid out of the

-way.

The stop levers M are pivoted on a rod 70’
seeured in the vertieal side walls 30, of a
pocket or chamber 31, which are preferably
cast integral with the frame of the machine,
2ach lever M has a lateral arm 74 which has
a noteh T9 at its apper outer corner and the
Tever has a vertical arm 69, to the lower end
of which a rod 17 is pivoted. The other euds
of the rads 17 ave pivotally connected to the
lower ends of levers 15 which rock on a rod
66 vigidly supported by the frame .\, Se-
enred in the upper end of each of the lever:
15 is a pin 27 which is received in a slot at
ihe lower end of one arm 25 of a bell crank
which is pivoted upon a vod 3 rigidly sup-
ported by the machine frame. The bell

cranks ave spaced apart by washers 12 fixed -

to the rod 3 and their otfier arms 22 extend
ontwardly throngh gniding slots 4 in a plate
3 which is fixed to the front of the machine
frame and carry the keys I at their onter

Secured to the plate 3 is a stop plate
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93 which covers the lower ends of the slots
£ aned Thnits the dow nward movenents of the
kevs, .\ spring 90 for nocmally Lolding
each kev B is uppermosi position 1s se-
enved (6 eael of the arms 25 at one end and
to the plaie 2 at the others A depression of
a key B will enese the corresponding lever M
aed copnections 1o assinie po-itions shown
in dotted Tines Fig 20 when the eind of the
crm 71 of the fever will be in the path of any
stop 13 that has been tirned down, Nor-
mally the arms Tt will be in the pusition
shown in full lines Fig
permit the free pasage of the stops.  Any
mumber of stop levers M omay he eimploved.
bt in the present instanee it s assumed that
the maxinum naimber which the machine
will he requived to tabulate will not o he-
yond the millians column. Mecordingly
vight levers ave cemployed as one st he
used 1o space for.the decimal poiut. The
key eorresponding to one of the levers s
marked with the decimal point and the other
kevs are nimnbered to indicate the columns

Fron units 1o millions and hy pressing any

-one of thenr. the carriage will move toa pre-

determined  position with relation to the
printing point. DBetween the lever at the
right hand viewed from the front
noxt isa washer 82 of substantinlty the =ame
thickne=s as the distanee moved by the eap-
viage i one step when the (vpewriting mech-
wiiem 1= operated and a shwilar washer ix
placed between the fonrth and fifth levers,
Jelween 2l the other Jevers thin washers 53
are placed =o that with each wa=her and . an
adjacent fever there is 1 combined thickness
equal to that of o hick washer 82 The
washers 82 hetween tovers as desevibed are to
provide the uecessary spaces for writing
commas between figures in order to properly
point off the munber, as for instanee, o writ
ing 100000, The washers 53 ave placed be-
tween the Tevers M to prevent a lever heing
moved by friction when an adjacent lever 18
actuated. - AN the washers 52 and 83 ave
perforated for the passege of the rod 70 and
eacht Tins a lug 36 projecang below the arms
71 of the levers and perforated for the pas-
suge of 1 vod 87 secured in the side walls 30,
amd the arms 71 ace normally denbn against
thix rod by the springs 90, By Usis hay ingg the
retracting ~pring at one end of the line of
stop lever mechanism, and a stop at the
other. the mechanism is held tant from end
to end. ‘The arms T4 strike the rod 87 and
arrest the upward movement of each key L
hefore it strikes the upper end of the slot 4.

Stops 43 are arranged on the bar 41, one
for each tabnlating space and engage later-
ally with stop levers M to determine the
points at which the left hand figures of the
nunhers are to be written as will be herein-
after deseribed, =0 the number of stop: set
in position will depend on the nuinr of

9 and the noteh will

and the
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tabulating spaces and - their positions upon
the positions of those spaces. 2
~ A portiou of the usual carviage rack is'in-
dieated hy 143, and 46 is the dog which is
nornally engaged with it, and which in the
usual step by step movement of the carriage
ix moved out of engagement with the rack by
the dog 118, which Iatter is operated by a
hail 35
conheeted to-said

dog, every time a wriling
kt‘\" 15 de )l'(}ﬁ‘ﬁ(?(l.
. !

This dog is normally ont

‘when a writing key is depressed. :

1 is necessary to releaxe the dog 46 from
the carriage rack when it is desired to let the
carringe move through a space greater than
the distance between successive notches on
the carrviage rack, as from one position to an-
other where it is to be arvested by a stop
tever. and while this may be aecomplished in

are very simple and efficient.  Jach connect-
ing rod 17 is provided with a projection as
an adjustable sliding collar 99 having a set
serew for locking it to the rod and adapted
Lo engage with a cross bar 59 secured to the
jower emds of swinging sims 94 and having

The aris 94 are supported by a rod 114 sup-
ported by the irame A and are connected by
a bar 53 A arm 109, seeured to the bar 53,
swings with the nrms 94 and at its upper ¢ad
is in proximity to the dog 16 so that when
it is swung toward the vear. the dog is dis-
engaged from the rack. The collar 99 is so
adjusted upon the rod 17 that it will not ac-
tuate the bar 5610 disengage the dog 46 from
the rack until after a tabulating lever has
been moved into the path of the stops 43 and
conversely the tabulating lever wiil not be
removed from the path of stops 43 untit
after dog 46 has come into engagement with

carriage were not detained by the dog and
rack. or by the tabulating lever and stop, it
would be unrestrained and quickly move to
the end of its travel.
wrw seeured upon shaft 114, the collar 58
bt ine against one of the arms M4, the col-
far 62 being a short distance away from the
other.  Between the collar 62 and the arm a
spring 63 is coiled aronnd the shaft 114, one
end of said spring being sceured to the collar
and the other to the arn, and the spring nor-
mally tends to press the arm 109 against the
stop 61, which is secured to the carriage, and
away from the dog 46. .
When a piece of work is undertaken in
which it is desired that there <hall be tabu-
Tution., stops 13 are ser by turning them down
into grooves 40 and the particular grooves
may be determined by means of the scale on
the upper side of rod 38 The ordinary
Dtrpewriting is carvied on in the usnal man-
' withont interference by the tabulating

1 ner

the rack. The reason for this is that if the
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directly under the writing keys and: -

of engagement with the rack, but engages it
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mechanism, as the springs 90 hold the levers
M out of the path of stops 43.  Tf however,
it 1s desired to write a number in its proper
location in a tabular space, the np}{)ropriaté
one of the tabulating keys L is depressed
thus causing the rod 17 to move toward the
front of the machine. This movement of the
It rocks the oue
of the levers M connected to it so that the
end of its arm T4 is carried into the path
of stops 43 and also, by the engagement of
a collar 99 with the har 56, the upper end of
the arm 109 is carried toward the rear of the
machine thereby  disengaging the dog 46
from the carringe rack. The carriage then
moves until a stop 43 engages with a lever M
when the desired number may be written.
Let it be assumed that it is desired to write
150.25 in its proper tabular position. The
_ey L marked 100 is first depressed. This
wates the fifth lever M from the right
aand end and after the earriage has come to
rest against this lever, which will oceur when
the printing point is in the hundreds column,
the key 1 may be released and the number
written in the usual mauner.  So the proper
position of the carriage may be obtained for
any number by depressing the key L cor-
responding to 1ts left hand figure.

Without limiting my invention to the de-
tails of construction illnstrated and described,
Iclaim:

1. The combination with the frame of a
typewriter machine, a_carriage supported to
travel thereon, a rack carried by the car-
riage, and a dog pivetally supported by the
frame and normally engaging the rack, of
tabulating keys and stop levers supported
hy the frame, copnecting rods between the
kevs and levers, w projection on each rod, a
swinging bar extending across the connecting
rods to be engaged by the projections there-
on. an arm rigidly conneeted to said bar and
extending into close proximity to said dog
and movable to engage it and release it from
the rack when any connecting rod is moved
Ly the depression of its key, substantially
ag deseribed. - :
-2, In a typewriting machine, the combina-
tion of a paper carriage provided with ad-

ustable stops, tabulating levers mounted in

ihe frame of the machine and normally ont
of the path of the stops on the carrvinge, a
series of keys pivotally mounted in the frame
of the machine, a series of eentrally pivoted
arms, one for each of said keys, means for
connecting one end of each of said arms with
one of said keys, and means for connecting

" the other end of said arms with one of the

0

tabulating levers, substantially as described.
3. In a tabulating machine, the combina-
tion of a carriage provided at its rear with

adjnstable stops, tabulating levers mounted

in the frame of the machine in rear of the
carriage, the forward ends of said levers be-
ing normally out of the path of the tsbu-
lating stops on the carriage, a rod connected
with the ]lmvcr end of each tabulating lever
and extending toward the frout of the ma-
chine, a series of centrally pivoted levers
having their lower ends connected with said
rods, a series of keys fulerumed above said
levers and connected therewith to rock the
<ame and move the rods connected to the
tabulating levers longitudinally, whereby
said levers will be brought into the path of
the stops on the carriage, and means actu-
ated by either of said rods for releasing the
carriage from its step by step feeding mech-
anism as the rod is drawn forward, sub-
stantially as described.

4. In a tabulating mechanism, a bar hav-
ing two flat sides at an angle to each other,
a tabulating $top loosely fitted on the bar
to slide or-turn thercon, and a flat spring
rigidly connected to the stop and adapted to
bear directly on one or the other of the flat
sides on the rod to hold the stop in position
thereon, substantially as described.

5. In a tabulating mechanism, the combi-
nation with a bar, of a stop mounted to turn
or slide on said bar, and a {lat spring secnred
to and extending laterally beyond the stop
to engage the bar. i

6. In a tabulating mechanism, the combi-

nation with a bar, of a stop mounted to turn

or slide on said bar, and a spring secured
to said stop and engaging the bar on op-
posite sides of the stop to hold the latter

| 1 position on the bar. .

7. In a tabulating mechanism, the combi-
pation with a bar, of a stop mounted to turn

or slide on said bar, and a flat spring 64 se- -

eured to the stop and having its end adja-

cent the bar slotted and projecting beyond’

opposite sides of the stop to engage the bar.
8. In a tabulating mechanism, a bar hav-

ing two flnt sides at an angle to each other, -
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a tabelating stop loosely fitted on the bar to -

tm or slide thereon, & flat spring rigidly
connected to the stop at one end and slotted
at its other end to straddle the stop and ex-
tend on both sides theveof to engage one or
the other of the flat sides on the rod and
fr ‘tionally hold the stop in position, sub-
stantially as deseribed. S .

In testimony whereof T have signed my
name to this specifieation in the presence of
two subseribing witnesses. .

EDWIN B. CRAM.

‘Witnesses:
. W. I CARTER,
E. G. LANGHORNE.
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