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To all whom it may concern:

Be 1t known that I, OTTMAR MERGENTHA -
LER, & citizen of the United States, residing
in the city of Baltimore, State of Maryland,
have invented certain Improvements in Lino-
type-Machines, of which the following is a
specification. . |

My invention is intended for use in ma-

- chines in which metal matrices or dies repre-
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senting single characters are composed or as-
sembled temporarily in line in the order in
which their characters are to be printed, to-
gether with suitable spaces, and theentire line
then justified, if of matrices, to produce raised
type-characters on a printing-bar or linotype,
or, if of dies, to impress their characters in
papier-maché or similar material and there-
by produce a matrix in which to cast a lino-
type. Asthelinesmustbeof uniform length,
1t 1s usual to introduce during the course of
composition spaces into the line between the
words, and, finally, when the composition has
so far progressed that another word or syl-
lable cannot be inserted, to increase the width

of the spaces and thus elongate the line to

the predetermined length. Now my inven-
tion is directed to automatic adjustment of
the spacesto give the line the requisite length,
technically known as the ‘‘justification” of
the line. | |

1he invention consists in a means, sub-

stantially such as hereinafter described, for

advancing a series of stepped or tapered
spaces through a composed line and auto-
matically determining their positions to effect
a proper justification of the line; in combin-
ing with automatic space-adjusting mechan-
iIsm means controlled by the expansion or
elongation of the line to arrest the action of
the space-adjusting devices, and in various
details hereinafter described and claimed.
In the drawings I have represented my
mechanism inits preferred form, a form which
has in practice given entire satisfaction, but
1t will be apparent to the skilled mechanic

that the construction and arrangement of

parts may be greatly modified without pass-
ing beyond the scope of my invention. I
prefer to use for spacing purposes elongated
bars, increasing in thickness step by step

from one end to the other, and I have repre-

| sented the same in conuection with my operat-

ing mechanism, butit is to be understood that
I may use spaces consisting of two wedges
oppositely inclined and fitted to slide one gz

upon or along the other, as used in other ma-
chines of the present day, and represented
1n Kigure 9. ~

In the particular form herein shown my
mechanism isintended for use in the machine
represented in Letters Patent of the United
States granted to me on the 16th day of Sep-
tember, 1390, No. 436,532, for casting linotypes
from molten metal against matrices. Asthe
composing, clamping, casting, and distribut- 63
ing mechanismsmay all be of the construction
and- arrangement set forth in said patent, I
have confined the drawings herein tomy novel
devices and such attendant parts as are nec-
essary to an understanding of the invention. 70

In the accompanying drawings, Fig. 1 is a
perspective view of the justifying mechan-
ism complete. Fig. 2 is a front elevation of
the same with portions in vertical section.
Fig. 3 is a vertical section from front to 7s
rear on the line 3 3, Fig. 2. Fig. 41is a front
view of the internal vertically-sliding frame
in which the justifying devices proper are

6o

- mounted. Fig. 5 1s a horizontal section on

the line 5 5 of Figs. 2 and 3. Fig. 6 is a ver- 8o
tical section on the line 6 6, Figs. 2 and 5.

Fig. 7 is a sectional elevation of the entire

Justifying mechanism and its driving and

controlling devices. Fig. 81is a perspective

view of one of the stepped space-bars, herein- 83
atter termed ‘‘space-bars.” Fig. 9 is a per-
spective view of another form of space-bar
which may be used with my mechanism.
Figs. 10 to 13 are views illustrating the sue-
“cessive positions of the space-adjusting de-
vices during the courseof justification. Figs.
14,15, and 16 are views illustrating a line of
matrices and thesuccessive positions assumed
by the spaces during the course of the justi-

fication. Figs. 17 and 18 are views showing 93

additional parts which may be used.

In Figs. 1, 2, 3, 14, &e., A A represent a
series of type-matrices assembled temporarily
side by side, so as to present their characters
or matrices proper in & common line, and B
a series of space-bars havingtheir ends seated

I0O

at the proper points in the line, between the




ID

I5

20

30

35

40

45

59

55

60

still higher and the drum again rotated.

2 | , 565,489

adjacent matrices. The spaces are thus in-
serted during the composition of theline, and
{he entire line is sustained and presented by
a vertically-movable yoke C,between two hori-
zontally-adjustable jaws or ciamps D D' in
position to close the open side of the mold-
cell E, which is supplied with molten metal
to produce the linotype or type-bar. The
jaws or clamps D D' are mounted In the fixed
frame or casting K, and serve when in proper

position to limit the expansion or elongation

of the line by the space-baurs.

Each space-bar consists, as shown 1n Kig. 8,
of a single piece of metal, much longer than
the matrices, provided at its upper end with
sustaining-ears b, and increased in thickness

step by step from the upper to the lower end.

I commonly construct the bar of four steps
or sections, or, in other words, ol four thick-
nesses, with the opposite outer faces parallel,
except at the points where it changes from
one thickness to another. Atthesepointsthe
surface is inclined, as shown at b, in order to
admit of the bar being advanced vertically
endwise through the line, so as to present an
incereasing thickness therein, and thusexpand
or “justify” the line as demanded.
It is the function of the mechanism now to
be described to advance the spaces one after
another with a lifting action, so that each
will present its next greater thickness in the
line, and then repeat the action. Tothisendl
mount in the main frame K the secondary and
vertically-sliding frame I, guided by tongues
I on its edges, seated in grooves in the main
frame. In thissecondary frame I mount side
by side a series of independent vertically-
movable bars or slides I, the upper ends of
which stand in a row beneath the position oc-
cupied by the line of matrices and spaces, so
that when raised they will act against the
lower ends of the space-bars and push them
upward between the matrices. In bearings
in the secondary frame, below the slides I, 1
mount a horizontal lifting-drum J, having on
its surface a spirally-arranged series of shoul-
ders 7, adapted to act, as the drum is rotated,
against the lower ends of the respective slides
and lift them, one after another, a distance
equal to the length of one of the sections or
thicknesses of the space-bars. In this man-
ner one revolution of the drum will cause all
the spaces in the line to be raised to present
its seecond and wider section in the line. If

thisisinsufficient to give the line the required

expansion, the spaces must beraised another
step to present a still greater thickness in the
line. This is accomplished by raising the
secondary frame Il bodily, with the slides and
lifting-drum, and then rotating the drum a
second time, the effect being to 1ift the slides
and space-bars successively, as before, but to
a higher level. Ii this second adjustment is
still insufficient, the secondary frame is lifted
The
lifting action is effected, as shown in Ifig. 7,
by a weighted lever K on the main frame, act-

| ing through a link & on a second lever %/,

which is in turn connected by link %° to the
secondary frame, which rises whenever it is
released.

A large cam-wheel L on the main shaft of
the machine acts against a roller on lever /'
to depressthe lever and secondary frame after
the completion of all the operations and to
prevent the lever from lifting the secondary
frame until the proper time for justification
to begin. -

The time and the extent of the rising move-
ment of the secondary frame are controlled
by a rotating wheel or cam M, mounted in the
secondary frame and connected to a gear-
wheel {, which constantly engages a driving-
pinion !’ on the lifting-drum J. The pinion
and drum malke three revolutions while the
cam M revolves once, and the edge of the
cam is divided into three sections 1, 2, and 3,
standing at different distances from the cen-
ter and directly beneath a rigid stud or stop
O on the main frame. As shown in I'ig. 2,
the lifting-drum is connected by a univer-

sally-jointed driving-shaft P> to the friction-
ally-driven hub

g of a constantly-rotating
driving-pulley Q. A circular disk », fixed to
the side of the small cam-wheel M, is notched
in one side at 7 to receive the end of a latch
s, pivoted in a slot in a fixed stud s’ and
urged upward by a spring s,  When the sec-
ondary frame is depressed and held down by
the main cam M, the justifying devices are
all inactive, and the rotation of the small cam
and lifting-drum is prevented, as shown in
Figs. 1, 2, and 11, by the latch s engaging
disk 7. . | |

After the frame has been raised to disen-
gage the disk from the latch, and when the
justification of the line is completed, the ro-
tation of the drum must be automatically
stopped. For this purpose I form oneend of
the drum with teeth 4%, and to engage these
teeth provide a hooked dog T, mounted on
rock-shaft 7, seated in the secondary frame.
This shaft carries an oppositely - projected
arm {', connected by a telescoping rod #°, as
in Figs. 1, 2, and 8, to a lever %, pivoted on
the main frame and urged upward by a spring
4. The friction between the parts of the rod

is such that when the upper section 18 re-
leased or lowered it moves the lower mem-

ber, which in turn operates the rock-shaft
and dog. S

When the line of matrices and spaces 18 1n-
serted between the jaws D D', they are closed,
so thatthe distance between them is less than
the required length of the line, and the end
of the lever {° rests against the under side of
jaw D', as shown., As the spaces are raised,
or advanced one after another the line, in-
creased in length thereby, forces back the jaw
D’, until finally, when the line has attained
the requisite length, the jaw passes the end
of the lever, allowing it to rise, and thereby
allowing the dog T to stop therotation of the

| lifting-druin, so that it shall not advance the
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the line beyond the
proper limit. - o
The operation is as follows: The assembled
line of matrices and space-bars, sustained by
the vertically-movable yoke C, or otherwise,
18 presented in front of the mold and between
the Jjaws D D', thematrices being held against
vertical motion by engagementwith the yoke,
as in. my previous machines, while the space-
bars are free to rise under suitable pressure
between the matrices. Atthistime the space-
bars stand with their thin ends or sections in
line and with their thicker ends projecting
below the line, which is of less than the re-

quired length. The lower ends of the space-

“bars stand directly over the vertical slides 1.

At this time the secondary frame is in its
lowest position and the rotation of the drum

is prevented by the latch s, as shown in Figs.:

1,2, 3,7, and 10. At the proper time the
main cam L releases the lever X&', which,

- through the influence of the weighted lever,

30

35

.40

6o

urges the secondary frame H upward until
the highest section 1 of the cam M encounters
the stop O, as shown in Figs. 6 and 11, where-
by further rise of the frame is for the time
being prevented. This lifting action disen-
gages the notched disk » from the latch s,
whereupon the lifting-drum J and the cam M
commence their rotation. The drum, lifting
the slides I one after another, causes them to
act upon the space-bars thereover and push
the latter upward through the line, each over
1ts original position (shown in Fig. 14) to the
position shownin Fig. 15, so thatit presentsan
increased thickness orspaceintheline. After
the drum has completed one revolution and
thus lifted all the space-bars one step, the
first section of the cam passes the stop O, thus
allowing the secondary frame, with the drum-
cam and lifting-bars, to rise bodily until the
section 2 of the cam encounters the stop O,
as shown in Fig. 12. The drum, continuing
its revolution, again lifts the slides I in suc-
cession, causing them to push the space-bars

upward successively an additional step, so

that they present still thicker portions in the
line, as shown in Fig. 16. In this manner
the line is elongated or expanded step by

step, the spaces therein being increased in

width uniformly. If a still further elonga-
tion of the line is required, the second revo-
lution of the drum will be followed by the
passage of the cam-surface 2 beyond the stop
O and by the rising of the secondary frame
until section 3 of the cam encounters the
stop O, as shown in Fig. 13, when the lifting
action of the slides and spaces is again re-
peated. | |
Whenever the line reaches the predeter-
mined length, which may be during the first,
second, or third advance of the spaces, the
retreating jaw D’ releases the lever 7, allow-
ing the dog T to engage the teeth of the lift-
ing-drum and stop its rotation. The justifi-

cation is now complete and the cast or im- |

immaterial.

fected from the justified

pression may be e
line. |

The main cam L in due time causes the le-
ver K'to depress the secondary frame and its
adjuncts to the original position, (shown in
Figs. 1 and 2,) the cam and drum rotating to
thelr original or normal positions, where they
are stopped by the lateh s entering the notch
in disk . During the successive elevations

7°

75

of the lifting-frame the stop-dog T is held out

of engagement by the rod #?, the two parts of
which bear nupon each other with sufficient
friction to prevent the dog from falling. As
the secondary frame is lowered the telescopic
rod adjusts itself to the increasing distance
between the parts, and the dog T is lifted
out of engagement with the drum by a fixed
stud ?° encountering an arm {7 on shaft ¢.

In practice it will frequently happen that
the justification will be completed at a time
when a part of the space-barsin theline have
been advanced one step beyond the remain-
der, as shown in Fig. 16, but as the rise of
the successive steps is very slight the varia-
tion in the width of the spaces in the line is
In order, however, to insure a
uniformity in the length of the line under all
circumstances, I may provide the machine

with the supplemental device represented in

Figs. 17 and 18,in which V represents a right
and left hand screw, mounted in the main
frame and fixed against end motion. Oneend
is seated directly in the matrix-confining jaw
D, and the other passed through a nut or abut-
ment v tosustain the sliding jawD’. Thisjaw

slides loosely around the screw and is urged to-

ward 1ts companion by a spiral spring d*. As
the matrix-lineisexpanded the jaw D is forced
back untilit encounters the supporting-nutw,
the jaws being separated at this time a dis-
tance slightly greater than the required length
of the line, so that a slightly excessive spacing
18 permitted. After the automatic devices
have inserted all the spaces that are allow-
able, (the number being limited by the fact
that the line confined by the jaws-will admit
no wider spaces,) the screw is turned and the
jaws crowded together, so as to compress the
line to the exact length required. The slid-
ing jaw D’is provided onitsside with ratchet-
teeth, engaged by a pivoted lever to hoid the
Jaw back or in its open position in. the man-
ner and for the purpose described in my
Patent No. 436,532, dated September 16, 1890,
above referred to. At the time the screw is
actuated to advance the nut v the dog or
pawl is held out of engagement with the teeth
of the jaw D’ by the overlying yoke C, which
acts on a pin rising from the end of the lever,
as In my previous. machine, so that the pawl
or dog offers no obstacle to the clamping ac-
tion of the screw. As the quantities or dis-
tances to be thus reduced are very slight,

usually not to exceed a few thousandths of

an inch, there is no difficulty in securing per-
fect justification. The turning of the screw
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may be effected by any suitable meéans, but
in Fig. 18 I have shown it as provided atone
end with a eranked arm v?, connected by link
v to a weighted angularlever 24, fitted tothe
main frame and resting at the opposite end
against a shouldered cam ¢% mounted on the
main shaft of the machine. This cam 1s S0
timed or adjusted that it permits the weighted
levertoturn the screwafter the advancement
of the space-bars in the line is completed. It
will be understood that the expression “ta-
pered space-bars ” is used in its broadest sense
to include bars of wedge shape with smooth
sides, and also those which are stepped on
the sides, asherein shown, or, in other words,
to include any form of space-bar which 1s
thicker at one end than at the other, so that
it will present an increasing thickness in the
line as it is advanced therethrough, and that
so far as the spreading action is concerned
matrices, dies, and type are to be considered
equivalents in the combinations hereinafter
recited. . |

I do not claim, broadly, herein the separa-
tion of the jaws to permit the introduction of
the final step or shoulder and the subsequent
closing of the jaws to compress the line toits
proper length, as this feature is broadly
claimedin my application, Serial No. 451,339,
filed July 24, 1895.

Having thus deseribed my invention, what
I claim 18— |

1. In a mechanism for longitudinally ad-
justing space-barsseated in a line of matrices,
the series of slides and the lifting-drum hav-
ing spirally-arranged shoulders to lift the
slides successively.

2. In a mechanism for longitudinally ad-
justing spaces in a line of matrices or dies, a
frame movable to and from the line and a
series of space-adjusting devices and means
for moving the same successively, mounted
in the movable frame, whereby the space-ad-
justing mechanism may be advanced bodily
toward the spaces. |

3. In combination with a line of matrices,
a support therefor, tapered spaces seated in
and movable endwise through the line, in
combination with a sliding frame, a series of
space-adjusting slides mountedin said frame,
mechanism also mounted in the frame to ef-
fect the advance and retreat of the slidessuc-
cessively, and mechanism for advancing the
frame after all the slides are once actuated
and preparatory to theirsecond action; where-
by the spaces are advanced one after another
through the series and then advanced again
in like manner.

4. Tn combination with the sliding frame,
the weight connected to and tending to ad-
vance the same, the main cam to restore the

| frame, the stepped cam to control the advance

of the frame, the slides and their lifting-drum
mounted in the frame, and motive devices to
turn the drum and cams. | .
5. Thesliding frame, means to advance the
same, and the stepped cam to control its ad-
vance,in combination with theslides and their
toothed actuating-drum in said frame, fric-
tion driving devices to turn the drum, the
stop-dog to limit its rotation, the dog-control-
ling lever and the matrix-clamping jaw con-
trolling the lever; whereby the movement of
the jaw is caused to stop the spacing mech-
anism. |

6. A line of matrices or dies, means for sus-
taining them, tapered spaces movable end-
wise through the line, and matrix-confining
jaws or clamps separable under the influence
of the expanding line, in combination with
mechanism for automatically advancing the
spaces to elongate the line, and a stop device

for said mechanism controlled by one of the

clamps; whereby the movement of the clamp
under the influence of the line, is caused to
stop the spacing action when the line reaches
the predetermined length.

7. In combination, a line of matrices, ta-
pered spaces movable endwise through the
line, to expand the same, mechanism to ad-
vance the spaces, and devices actuated by
the expansion of the line to arrest the action
of the space-advancing devices; whereby the
line is made self-controlling as to the expan-
sion or elongation.

8. In combination, the matrix-confining
jaws, the screw to close them, the slides to
advance the spaces and mechanism to first
operate the slides and then the screw.

9, In a justifying mechanism and in com-
bination with a line of matrices, mechanism
for introducing spaces into said line to in-
crease its length and a device to arrest the
action of said mechanism, operated by the
expansion of theline duringits justification.

10. Incombination with a support therefor,

| & line of matrices, stepped space-bars mov-

able endwise through the line to expand the
same, jaws or clamps to limit the expansion
of the line, mechanism to advance the spaces
and effect approximate justification, a screw
for adjusting one of the jaws or clamps, and
a screw-actuating mechanism, substantially
as shown, operating to open the jaw during
the adjustment of the spaces and to close the
jaw and compress the line, after the final ad-
justment of the spaces. I

OTT. MERGENTIIALER.

Witnesses: o
GEORGE S. BOOKER,
S. L. KOHN,
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