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UNITED STATES

PaTeEnT OFFICE,

WILBUR 8. SCUDDER, OF BROOKLYN, NEW YORK; ASSIGNOR TO THE

- MERGENTHALER LINOTYPE COMPANY,

OF NEW.JERSEY.

LINOTYPE-MACHINE,

SPECIFICATION: forming part of Letters Patent Ne. 565,515, dated August 11, 18986.

Application filed April 16, 1892, Serial No. 429,497,

(Ne model.)

To all whom it may concern.:
Be it known that I, WILBUR S. SCUDDER,
of Brooklyn, county of Kings, and State of

New York, have invented a new and useful

Impr ovementin Linotype-Machines, of whleh
the following 1s a specification.
My mventwn has reference to a mechan-

1sm for justifying type dies or matrices, and .

1Isintended more particularly for usein whatis
now known as the *“ Mergenthaler linotype-
machine,” in which aseries of matrices repre-
senting individual characters are assembled
temporarily in line and the line thereafter
justified and presented against the open face
of the mold in order to produce raised type
on the edge of the bar or linotype formed in
the mold.

The present invention is directed to over-
coming the objections which attend the use of
the two-part spacesin common use, and to the
substitution therefor of solid spaces,each con-
sisting of asingle wedge-like member, operat-

ing in direct contact with the adjacent matri-

ces 1n the line. Itis also directed to the ad-

vancement of the spaces through the line
positively and through definite distances,

step by step, so that I secure a unit system
of spacing and itsattendant advantages.

1 propose to use, in connection with the
operating or advancing mechanism, tapered
space-bars in connection with matrices hav-
1ing beveled or inclined side bearings after
the manner deseribed in detall in my appli-
cation for Letters Patent of the United States,
filed on the 5th day of November, 1890, Serial
No. 365,815; but it is to be nnderstood that
this mechanism may also be used advanta-
geously 1n connection with other forms of ta-
pered space devices, and with those composed
of two parts or wedges, as well as with those
made in a single piece.

In the accompanying drawings I have rep-

resented my mechanismin its preferred form,

in which it has been found to operate with
entire satisfaction, but it will be evident to
the skilled meeheme after the reading of the
specification, that the details of construction
may be modified in many respects without
departing from the scope of invention.
Intheformshown the partsare constructed

with special reference to their use in the |

| Mergenthaler machine of the form repre-
sented in Letters Patent of the United States
1ssued to Ottmar Mergenthaler on the 16th

day of September, 1890, No. 436,532.
Inasmuch as the meehamsm for assembling
the matrices and space-barsin line, for elemp-
ing and confining the line, and for present-
ing the line to the mold, may be in all re-
Speets identical with those in sald patent, it
18 deemed unnecessary to describe or illus-
trate them in detail herein, and this specifi-
cation and the accompanying drawings are
therefore illustrative of such partsas are im-
mediately associated with my improvement.
Figure 1 is a front elevation showing an
assembled line of matrices and spaces, the
clamps for limiting the length of theline, the
mold, and the meehemsm fm edvanemﬂ the
spaces through the line to effect the ;mstl-
fication. Fw 2 18 a side elevation of the
parts represented in Fl'-'?" 1, together with the
other operetmﬂ‘ parts ef the ]ustlfylnmneeh—
anism. IBig. 3 is sectional elevation on the
line 3 3. ]31U 4 1s a side view of one of my

space-bars; Flb 9, an edge view of the same;

Fig. 6, a S1de Vlew of one of the IIIELtI‘IGGb,
Flﬂ' 7, an edge view of the same; Fig. 8, an
edﬂ*e view showing, on an enlarged scale, the
metllees and a space-bar in opemtwe 1e1a—-
tions.

Referring to the drawings, A A repr esent
the series of matrices, each consisting of a
thin plate of brass or other material, hevmn
in 1ts upper end, as shown in Fig. 6, ‘the sus-
temmn-shouldels a, and In 1ts f01 ward edge
an intaglio character or matrix proper, a .

Hach of these matrices has vertical side faces,

so that when they are assembled in line side

by side they will bear firmly against each

other and maintain their perellel p031t1ens
In opposite sides each of these matrices is
channeled or grooved lenﬂ'ltumnally, as
shown at a®, the ehfmnel increasing in depth
toward the lower end, so that it pleeents an

inclined beering—surfece for the space-barto

act agalinst, as hereinafter described in detail.

B B represent the series of space-bars,
each formed complete in one piece, of alength
considerably greater than the matrices and

with sustaining-shoulders b at the upper end,

whereby they may be sustained at suitable
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points in the line of matrices during the com-
position of the line. KEach space-bar is ta-
pered gradually from the lower and thicken
end upward, so that it presents, when viewed
edgewise, the form of a long thin wedge.
On each side the central portion of the wedge,
from one end to the other, presents a smooth
uninterrupted surface, adapted to fit within

~ the channel of an adjoining matrix and bear

10

20

25

40

50

55

60

against the inclined surface of the latter.
The edges of the space-bar which project be-
yvond the channel of the matrix, so as to stand
flush with the edges of the matrix at the front
and rear, are reduced in thickness step by
step from one end of the bar to the other, as
shown in Figs. 4, 5, and 8. The edge.of the
space-bar presents, therefore, a series of par-
allel vertical faces on opposite sides, the
spaces between these faces being success-
ively narrower as the upper end of the bar
is approached. In assembling or composing
the line matrices representing the required
characters are selected and brought together
in the ordinary manner and at suitable inter-
vals. Wherever a space 1s to occur, a space-
bar is introduced with- its thin end upper-
most, as shown in Fig. 1. After the compo-
sition of the line is complete justification
is effected by foreing these bars upward,
their central or wedge-like portion, bearing
against the inclined faces of the matrices,
separate the latter, the separation increasing
as the bars are moved upward. The parts
are so proportioned and arranged that as the
space-bars are moved upward the flat side
faces on their upward edges enter succes-
sively between the characters or matrices
proper, filling the space between the char-
acter of one matrix and the next so closely

or so nearly that the entrance of metal be-

tween the matrices and space-bars is Impos-

sible or so slight as to be immaterial. The

spaces or sections on the space-bars are prefer-
ably of a length considerably less than the
length of the matrix-bodies. In construction
and in their mode of cooOperation the ma-
trices and space-bars above desceribed are sub-
stantially the same as those set forth in my
previous application.

In order to obtain the most advantageous
action of the space-bars, it is necessary that
they shall be advanced through the line step
by step and each space stopped in such posi-
tion that one of its flat sections at the front
edge shall fit in closely between the adjoin-
ing matrix, as shown in Fig. 8. In other
words, itis desirable to prevent the space-bars
from stopping at uncertain points or in such
manner thattheshoulders ontheir {frontedges
come adjacent to the matrix-characters, as

“this would permit the entrance of the metal

and result in the formation of burs or projec-
tions on the linotype. In order toinsure this

step-by-step movement of - the spaces, 1 pro-
vide the mechanism shown in the drawings,
in which C represents a vertically-movable

| yoke in which the line of matrices and spaces

aresuspended by the ears at theirupper ends.

D is the mold-wheel, having the mold or
slot d extended therethrough from front to
back, its front side being closed by the line
of matrices and spaces presented against it,
so that the metal delivered into the mold to
form the linotype will receive on. its front
edge the impress of the series of matrices, as

in the ordinary Mergenthaler machine.

E is the usual anvil or support, by which

the matrix-supporting yoke C is sustained

acainst the pressure of the mold. |

I is a vertically-movable plate lying be-
neath the lower ends of the space-bars when
the latter are in operative position, for the
purpose of driving them upward through the
line. This plate F may be sustained and
ouidedin any suitable manner, but, as shown,
it is carried by the upper end of the twoguide-
rods f, guided in the stationary frame G. To
these rods f there is fixed a cross-plate 1k,
acted upon by the end of a lift-lever I,which
is pivoted to the main frame at 2 and urged
upward by a link ¢/, connected to one end of
the lever 7°, mounted in its turn on a central
pivot 2® and provided at its rear end with a
weight 4. When the parts are released, this
weight acts through the intervening device
to force the plate F upward and push the
space-bars through the line with a moderate
pressure. The points to which the weight
will advance the space-bars are uncertain,
The plate H, through which the space-bars

| are lifted, is therefore provided on its front

face with a series of ratchet-teeth 7 in posi-
tion o be engaged by a pawl or dog J, car-

ried by a short lever K on a horizontal rock-

shaft L, mounted in bearings on the frame,
this shaft being in turn provided with an
arm M, from which an operating-bar N 1s ex-
tended rearward to a lever O, pivoted at its
lower end to the main frame.
end of this lever is provided with a roller o,
acted upon at intervals by a cam-surface P
on a large cam-wheel Q, mounted on the hori-
zontal main shaft R. The lower end of the

| pawl J is flattened and arranged to strike,

when the pawl is lowered, on an underlying
plate S, which acts to throw the upper end of
the pawl out of engagement with the teeth
of the plate . The spring ¢ behind the pawl
tends to urge it into engagement. -

The lifting-lever I has a side arm 2°, carry-
ing a roller 2° acted upon by the peripheral
surface of the cam-wheel (), which serves to
depress the lever and the justifying-bar I,
and to control their rising action under the
influence of the weight. |

The parts, being properly shaped and ar-
ranged as shown, operate as follows: The
composed line of matrices and space-bars 1s
presented in front of the mold and between
the clamps or jaws T, which are properly ad-
justed to limit its length. At this time the
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- the cam Q,and the pawl Jisheld outof action.
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As the cam Q revolves it permits the lever |
to rise under the influence of the weight, so
that the plate F pushes the entire series of
space-bands upward between and in contact
with the matrices until an approximate justi-
fication of the line is effected. During this
action a greater or less number of the teeth
H are carried upward -past the end of the
dog J. As the cam-wheel continues its revo-
1utlons and after the advance of the spaces,
by means of the weight, has ceased, the cam
P acts upon the 1ever O and forces it for-
ward, causing it, through the intervening
parts to rock on shaft I and carry the pa,wl
or dog J upward. As the pawl rises clear of
the stop s its upper end engages that tooth
h which chances to be next above it, and as
the dog continues to rise it carries the plate
H, and with it the bar F, upward until each
space-bar presents one of its flat front faces
fully between the adjacent matrix-characters,
as shown in Fig. 8, thus completing the justi-
fication. The “teeth 7 have a length corre-
sponding with that of the SBCtIOIlS or shoul-
ders at the front edge of the space-bars, and
the parts are so alranﬂ'ed and proportioned
that the dog J wi

less, and in everyinstance lift them with their
vertical side faces between the matrix-char-
acters, as before explained.

The points at which the teeth /1, advanced
by the wedge, stop in relation to the end of
the pawl J will vary, so that the pawl will
in some cases be required to move the parts
a creater distance than at other times. In
eaeh instance, however, the dog will move
the parts a d1s13ance not exceedmu the length
of one tooth or section.

It will be observed that the final justifica-

tion is effected in a positive manner, and that

45

- crease in the width of the spaces.
regard a clear distinction is to be drawn be-
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the wedges are advanced definite and equal
dlsta,nces and stopped always at definite
points, so that the extension of the line oc-
curs step by step. In other words, each ad-

vance of the space-bars effects a definite In-
In this

tween this system of spacing and the ordinary
system now in use, in which the spacing is
effected by imperceptible and uncertain dis-
tances from one extreme to another. I find
in practice that this method of justifying is
in every way practical and satisfactory, when
used in connection with matrices and a mold,

for producing linotypes of uniform Iencrth

I find that, although the clamps or jaws which
determine the expansion or elongation of the
line are always set at the same distance apart
and fixed rigidly for the time being, it 18 pos-

sible in every case to force the wedges posi-
tively home to their places in such manner
as to effect a perfect justification and to
force the matrices into such intimate contact
with each other and with the space-bars as |

i1l In eaeh instance advance.
the spaces only the length of one section or

| to prevent the passage of the molten metal
between them. Inother words,Iam enabled,

by the method and means above described,
to produce perfectly - justified linotypes of
uniform length without fins, spurs, or other

, '0b1ect10nable projections thereon
It is of course to be understood that the

essence of my invention resides in combining
with space-bars, each of greater thickness at
one end than at the other, means by which
they are positively advanced through the line
to definite positions, as distinguished from
mechanisms in which the final positions of
the space-bars are a matter of chance and
uncertainty.

While I prefer to make use of space- _bars
in the particular forms herein shown, it is to
be understood, of course, that 1 may use any

equivalent form of space-bars which are

thicker at one end than at the other, so that

75

30

they will present an increasing thickness in

the line as they are advanced therethmun*h
It is to be understood that in place of the
weight and levers herein shown 1 may em-
ploy a spring or other mechanical equivalent

90

as a means of effecting the preliminary ad-

vance of the spaces.

While I have descubed my invention in
connection with matrices for producing char-
acters in relief, it will of course be under-

95

stood that it may be used in the same man-

ner and with the same effect in connection
with type dies or punehes adapted to form
type impressions or matrices in papier-maché
or other material in which to cast or form
type- -metal or plastic material.

I believe myself to be the first to provide
in any form or arrangement a mechanism by
which a seriesol tapered spaces are advanced
through the type-line positively, step by step,
a deﬁmte and predetermined distance ateach
movement. Ialsobelieve myselftobethe first
to provide in any form or manner mechanism

by which stepped spaces are thrust through
the line definite distances and stopped 1n

predetermined positions or relations to the
type, so that a shoulder or step, if entered
at one end between the adjacent type, is
positively carried forward into the line until
fully entered. 'The result of these actions
is, first, that each space 1is caused to add
a definite and predetermined amount to the
line each time that it is advanced; second,
that when a step on a space is entered 1n
the line, it is compelled to advance so far as
to span the mold and tightly fill the space
between the adjacent matrices. In other

words, the arrangement prevents the spaces

from stopping with the shoulder or step partly
entered between the matrices, so as to de-
stroy their parallelism or 1eéwe a Sspace
through which the molten metal could escape
from between the matrices.

I am aware of a prior mechanism in, which
spaces, increasing in thickness step by step,
have been a,dva,nced one after another, one
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step at a time, through the loose matrix-line
by a yielding pusher, as shown in the appli-
cation of Ottmar Mergenthaler, Serial No.
327,079,

I believe myself to be the first person to
advance a series of spaces through a line posi-
tively to a predetermined point, the first to
advance spaces simultaneously through the
line with a yielding pressure and thereafter
to advance them positively to predetermined
points, and the first to employ a ratchet
mechanism for advancing spaces through
the line.

Having thus described my invention, what
I claim is—

1. In a justifying mechanism, aline of mat-
rices and space-bars thicker at one end than
at the other, in combination with means ap-
plying a yleldm pressure to said bars to ad-

vance them endwise through the line, and
means for thereafter &dv&ncmﬂ' the bars posi-
tively to a predetermined posﬂ:mn

2. In combination with a line of type-mat-
rices and tapered space-bars therein, mech-
anism for positively and snnultanem:lsly ad-
vancing said bars through the line to prede-
termmed positions.

3. In combination with a line of lﬂ&tPlCGS
and tapered space-bars therein and jaws or
abutments to limit the elongation of the line,
means for advaneing said space-bars with a
yielding pressurethrough theline, and means
for thereafter advancmw the space-bars posi-
tively to a predetermmed point.

4. In combination with a line of matrices
means for limiting the elongation of the line,
a series of space-bars thicker at one end than
at the other, seated 1n said line, means for
advancing said space-bars through the line to
predetermmed points.

5. In combination with a series of matrices
assembled in line, means for limiting the
sald line, a series of tapered
space-bars seated in the line, means for ad-

vaneing the same through the line with a

2 ; | 565,515

| yvielding pressure and means for further ad-

vancing said bars with a positive action.

6. Inalinotype-machine aseries of matrices
assembled in line, means to limit the elonga-
tion of the line, a series of tapered space-bars
seated in the line, a pusher operated by a
welght or its desceribed equivalent to advance
the spaces preliminarily through the line, a
ratchet mechanism for further advancing the
spaces with a positive action the distance of
one tooth, or less, as their first position may
demand.

7. In combination with a line of matrices
having inclined bearing-faces on their sides,
means for limiting the elongation of said line,

tapered space-bars seated in the line, and

cach presenting at one edge portions of suec-
cessively-increasing thickness and mechan-
1sm for advancing said space-bars through
the line positively and to definite positions,
substantially as described, whereby the jus-
tification of the line may be positively effected,
and the space-bars caused to closer fill the
spaces between the matrix-characters and the
matrices proper.

8. In a justifying mechanism, an elong sbte(l
space, thicker at one end than the 01311@1* in
combination with means for positively ad-
vancing sald space through the line to a pre-
determmed point.

9. In a justifying mechanism, an elongated
space, thicker at one end than at the other,
in combination with meansfor advancing said
line endwise through the composed line, until
it reaches approximately the desired position,
and means forthereafteradvancingsaidspace
positively to a predetermined position.

In testimony whereof 1 herecunto set my
hand, this17th day of March, 1892, in the pres-
ence of two attesting witnesses.

WILBUR S. SCUDDER.

Witnesses: - |
CHAS. H. BULKLEY,
HENRY R. SUYDAM.
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