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UNITED STATES PATENT OFFICE.

JAMES A. WATSON, OF WASHINGTON, DISTRICT OF COLUMBIA.

JUSTIFYING MECHANISM FOR MATRIX-MAKING MACHINES.

SPECIFICATION forming part of Letters Patent No. 510,305; dated December 5, 1898,
Application ﬁled_hne_zg, 1892, Seri_a,l No.438,468, (Nomodel.)

- To all whom it may concern:

IO
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Be it known that I, JAMES A. WTATSON
gltlzen o_f the United States resulmﬂ* at Wash-
ington, in the District of Oolumbia, have in-

vented certain new and useful Improvements

in Feeding and Justifying Mechanism, of
which the following is a specification.

My invention relates to improvements in

justifying mechanism for matrix making ma-
chines and typewriters and it consists in va-
rious novel devices and combinations of de-
vices which will be hereinafter described.

In theaccompanying drawings, which form

part of this specification, Figure 1 is a plan
view 1llustrating one embodiment of my in-
vention. Figs. 2, 8 and 4 are cross sections
taken on the lines 2—2, 3—3 and 4—4 re-
spectively, Fig. 1, and Fig. 5 is a plan view
of a modified form.

In forming lines of print or lires of im-
pressions by means of typewriters or matrix

- making machines it usually happens that
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ma.tter must besodivided that thelines would
be of irregular length if the usual word and
letter spacing were adhered to. It is there-
fore necessary in most cases to allot to a line
more or less matter than will fill it to alength
corresponding with the width of the column,
and then to contract or expand the line to
the desired length. The difference between
the length of a line when spaced normally
and the desired length, or the width of the

column, I will her elnaftel term the Vanatlon,

S]_aace

The present invention has for its object
justifying mechanisms which will automati-
cally divide any amount of variation between

a proposed line and the width of a column,
whether by way of addition or subtraction,
equally among the word spaces of a line or
any desired number of such word spaces.
Thus, for example, if thereare eighteen units

of surplus space and six spaces, three of the
units may be added to each space, or four

and one-half units to each of four spaces, or

six units to each of three spaces, as desired.

- I acecomplish the above results by combin-
ing with the usual or main feeding device a
Supplementa_l feeding device for correcting
the variation in space and a controller for

~ the supplemental feeding device constructed

|

R

of variation space at one movement, or to

cause it to divide the variation space 1nto
equal parts and add or subtract one of said
parts each time the main feeding device feeds
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a space between words, the parts of variation

space being added to or subtracted from the

word spaces to justify the line.

Referring to Figs. 1 to-4 inclusive of the
drawings, A indicates the carriage for sup-

porting the matrix material or paper to be

impressed and B indicates a feeding device
| for moving the carriage to accomphsh the

usual word and letter spacing. The feeding
device B may be of any form suitable for the
purpose, either an escapement or positive
feed, and adapted to impart to the carriage
either uniform or variable movements. The
form shown consists of a vibrating pa,wl car-

rack 6. One of the pawls is held normally
engaged with the rack by means of a spring
2 and the pawl carrier is vibrated through
the medium of a magnet 3 and an armature
4 mounted on the smd carrier. 'The carrier

is impelled in the direction of the arrow by

means of a spring 5 or other suitable motor.

The supplemental feeding device consists
in mechanism adapted to move the carriage
independently of the main feeding device.
One formof such device is shown in my prior
Patent No. 435,338. In the present instance,
the supplemental feeding device D is con-
structed as follows: The mek 6 is connected

ing one arm of an elbow lever 8 which link is
pwoted at its extremities to the adjoining

ends of the parts 6—7. The other arm of the

elbow lever carries a pin which enters a slot
9in a slide Y. It will be evident that when
the slide Y is moved in either direction that
the elbow lever will be rotated and the con-

rack, thus giving an mdependent movement

to the carriage.
The slide Y is mounted in guides 10 npon

a slide X which in turn Shdes upon the main

frame in a direction parallel with the move-

ment of the carriage and at right angles to

the line of movement of the former slide.

6o
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| rier 1 centrally pivoted and havmw two pawls
which engage alternately with the teeth of a
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to a bar 7 upon the carriage by a link form-

Qo

necting rod 7 moved relatively to the feed 95

102

The slide X is impelled in the direction of the
to permit itfoadd orsubtl act the total amount ! arrow 2 by any suitable means such as the
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springs 11—11, and its movement
direction is limited by stops 12 and 15.
Upon the main frame adjacent to the slide
X is a lug or bearing 14 which éxtends over
the slide X and to which is pivotally connect-
ed one end of a guide rail 15. This guide
rail is preferably formed with a longitudinal

~ groove or slot 16, one end of which is at 1ts

(O

pivotal point. Into this slot'16 projects a pin
17, provided with an antifriction roller, which
is mounted upon the slide Y. When the
ouide rail 15 is set at an angle to the direc-
tion of movement of the slide X it will be
seen that theslide Y and the elbow lever will

have acertain amount of movementimparted

to them when the slide X is moved from one

~end to the other of its path, this amount of
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6o

thirds, &e.

movementdepending upon the angle at which
the guide rail is set.

The guide rail 15 is connected by a link 18
with a pointer 19 which is pivoted to the
main frame at 20. Adjacent to the free end
of the pointerisascale K having graduations
corresponding to the various amounts of va-
riation space which it may be necessary to
add orsubtract to justifytheline. Theparts
are so adjusted that when the pointer 19 is
set at the graduation corresponding with the
amount of variation space, either plus or
minus, for a line, the guide rail will be set at
such an angle that the slide Y and elbow le-
ver will give the necessary amount of supple-

mental movement to the earriage as the slide

X travelsfrom one extreme to the other of its
path.
added to cor subtracted from a‘iine by simply

setting the pointer 19 at the proper gradua-

tion before beginning to form the line.

It may be necessary Lo throw in the varia-
tion space all at once 1n case there are only
two words and one space in the line, or to di-
vide it into several equal parts when there
are several word spaces in the line,and I pro-
vide the supplemental feed with a suitable
controller for this purpose. Connected tothe
slide X is a series of sets of stops G shown in
Figs.1to4 in theform of a seriesof rackseach

“having one or more teeth. One of the teeth

¢ is common to all of the racks and is located
at their forward end. The remaining teeth
are arranged to divide the racks into halves,
Thus the rack ¢’ has but the one
tooth, g, the rack ¢* has a central tooth divid-
ing it into two halves, the rack ¢°has two ex-
tra teeth dividing 1t into thirds, &e. Upon a
shalt 22, a pinion 23 is splined sothat it may

slide upon the shaft to engage the teeth of

elther rack, the shaft being mounted in bear-
ings 24 upon eitherside of the slide X. Upon
one end of the shaft is an escape wheel 25
having teeth 26 corresponding in number to

the teeth upon the pinion 23 and adjacent to

the wheel 25 are pawls 27 operated by a mag-
net 28 and arranged to permit one of the
teeth 26 to pass each time the magnet is en-
ergized. The magnet 28 Is in a cireuif con-

Thus any amount of space may be

|

automatically
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in either ! trolled by the space key S, so that each time

said key is operated to space between words,
the magnet 28 will operate the escapement
and permit the shaft 22 to make a partial
revolution thus allowing the rack G to move
aunder the influence of the springs 11. The
pinion 23 is moved upon the shaft 22 by
means of a yoke 29 upon a rod 30 which is
connected to a pointer 31, which pointer may
also be pivoted at 20 to the main frame. The
pointer 31 is governed by a scale I having a
series of graduatious corresponding to the
numbers of word spaces in different

To cause the variation space for any
oiven line to be divided into a number of
equal parts corresponding to the word spaces
in the line, the pointer 31 is set at the corre-
sponding gradunation and the pinion 23 moved

to the corresponding rack orsetof stops. As:

shown in the drawings eight units of space

are to be added to a line and divided among

six word spaces. In forming the line when
the first word space is struck the pinion 23
will be permitted to make a quarter turn and
the slide X will move one-sixth of its entire

travel which will give the slide Y and the

supplemental feed, a corresponding move-
ment.
and the slide X are to be moved back to their
starting points. These movements may be
accomplished at the same time, as, for in-
stance, by means of a collar 32 which is loose
upon the feed rack 6 and which when pressed
toward the carriage will engage a stud 33
upon the feed ruck and also engage theslide
X and carry both the carriage and the slide
to their initial positions. The slide Y will

when the slide X is returned. I
In Fig. 5 I have shown a controller I for
the supplemental feed in the form of a series
of pinions, or a cylinder having a series of
sets of stopsor teeth. Oneof theteeth Zruns
the entire length of the eylinder and thesuc-
cessive sections A/, h*, h? are provided with,

teeth which divide them into hkalves, thirds

&ec., in the same manner in which the multi-
ple rack G above described 1s divided. The
pinion 23 which forms a detent for the stops
of the controller and the escape mechanismn
for releasing the defentare thesame asshown
in Fig. 1. The connection between the con-
troller H and the slide X consists of a pinion
40 mounted upon the shaft 41 and in mesh
with a rack 42 upon theslide X. Inthisview
the supplemental feeding device consists of
a right and left hand serew 43 connecting the
rack 6 with the bar 7 which i1s attached to the
carriage. The screw 43 carries a pinion 44

which meshes with a rack 45 having elonga-
ted teeth, said teeth being mounted upon or
forming part of the slide Y. The operation
of the controller shown in Ifig. & is similar to
the operation of that shown in Figs. 1 to 4
and a detailed description may therefore be
omitted. The supplemental feed, it will be

return to its initial position
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At the end of each line, the carriage -
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obvmus, is eaused by the rack 15 turmncr the | number of equal pa,rte substa,ntla,ll) es de-

right and left hand serew 43 and thereby

- chanrrmn' the relation of the carriage to the

feed raek

D
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What I claim is—
1. In a typewriter or matrix ma,chme, the

combination with the carriage and the word
and letter spacing meehanism, of a justifying
device constructed to add to or subtract from |

any desired number of the word spaces of a

line the entire variation space, substantially
as described.

2. In a type'e riter or matrix machine, the

combination with the carriage and the word
and letter spacing mechanism, of a justifying
device constructed to add to or subtract from

a line the variation space and a controller for

the justifying device whereby said space may
be divided into any desired number of equal
parts, substantially as described.

3. In a typewriter or mafrix machine, the
combination with the carriage and word and
letter spacing mechanism, of a justifying de-
vice constructed to add or subtraet the varia-
tion space, a controller for said device, a spac-
ing key and connections between said con-
troller and the spacing key, substantially as
described. |

4. In a typewriter or matrix machine, the

combination with the carriage and the word

and letter spacing mechanism, of a justifying
device, and a controller for said device con-
sisting of a series of sets of stops and means

- for bringing into action any selected set of

35

| device, of a series of sels of stops for control- |

40

stops to govern the justifier, substantiall-y as

| desembed

5. The combination with a Lerriaﬂ'e a main
feeding device, and a supplementel feedlnn'

ling thesupplemental feeding device whereby
the total movement of said supplemental feed-

ing device may be divided into any desired.

‘seribed.

6. The combination with the main feeding
devwe, the supplemental feeding device, the
series of sets of stops, the escapement for said
stops and means connected with thespace key

for operating the escapement, substantially -

as described.

7. The eombmetlon with the main feeding
device, the supplemental feeding device, e.nd
the controller for the latter, of two setting

devices, one for the supplemental feeding de-

vice and one for the countroller, substan tlelly
as described.
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8. The combination Wlth the main feeding

device and the supplemental feeding dewce
of a controller for the latter consisting of a

series of sets of stops, one stop being common
to all of the sets, and an eecepemenb consist-
| ing of a pinion arranged to engage said stops
and means for hmnmﬂ' the movement of the

pinion, substantially as described.

9. The herein-described supplemental feed-
ing device consisting of the slide X movable
in guldes parallel to  the carriage the slide Y
mounted upon the slide X, the guide rail,and
a device connecting the shde Ymth the feed
rack and carriage, said device being con-
structed to move the carriage relatively to the
feed rack, substantially as deeembed

10. The herein deser 1bed controllerforfeed-
ing devices consisting of a series of sets of

'stOps, an escapement therefor, and a shift-

able connection whereby the escapement may

be put in engagement with either set of stops,

substantmlly as described. |
In testlmenywhereof I affix my SIgnatur’e in
presence of two witnesses.

JAMES A. WATSON
Witnhesses:

WiLL E. NEFF,
G. P. KRAMER.
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