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UNITED STATES

PATENT OFFICE,

OTTMAR MERGENTHALER, OF BALTIMORE, MARYLAND, ASSIGNOR TO THE
’ NATIONAL TYPOGRAPHIC COMPANY, OF WEST VIRGINTA.

MACHINE FOR PRODUCING PRINTING-BARS.

SPECIFICATION ‘orming part of Letters Patent MNo, 313,224, dated March 3, 1885.

Applicatien filed Angust 30, 1884, (No model.)

1o all whom Tt may concern:
Be it known that I, OTTMAR MERGENTHA-
" LER, of Baltimore, in the State of Maryland,
have invented certain Improvements in Ma-
s chines for Producing Printing-Bars, of which
the following is a specification.

This invention is directed to the rapid and
economical production of letter-press print-
ing, and relates to a machine to be driven by

10 power, and controlled by finger-keys,adapted
to produce printing forms or relief surfaces
ready for immediate use, thus avoiding the
usual operation of type-setting. and also the
more recent plan of preparing by machinery

15 matrices from which to cast the forms.

By the use of my machine the operator is
enabled to produee with great rapidity print-
ing-bars bearing in relief the selected charac-
tersin the sequence and arrangement in which

20 they are tobe printed. In short, the machine
will produce printing forms or surfaces prop-
erly justified, and adapted to be used in the
same manner and with precisely the same re-
sults as the printing-forms composed of mov-

25 able type.

My machine embraces two leading groups
of mechanism: first, those which form a tem-
porary and changing matrix representing ¢
number of words; and, second, those by which

30 molten or plastic material is delivered to the
matrix and discharged therefrom in the form
of printing-bars. These two groups, which
will, for convenience of reference, be herein-
after designated as the ‘‘matrix mechanism?”’
and the ‘ casting mechanism,”” are so com-
bined that the casting of one-bar may be car-
ried on while the characters are being desig-
nated and the deviees adjusted to adapt the
matrix for the production of the next bar,

jo whereby time is economized and the capacity
of the machine greatly increased. The ma-
trix mechanism resembles in many respects the
printing mechanism deseribed and shown in
my application for Letters Patent filed on the

45 9th day of July, 1884, No. 137,225, but differs
therefrom, among other things, in having in-
taglio instead of cameo charactérs. The ma-
trix mechanisin embraces a series of parallel
longitudinal bars or carriers, each containing

50 at one edge a series of letters or characters,
(one or more entire alphabets, if demanded,)

and also blank portions representing spaces
hetween the words. These bars are adjust-
able indepently so as to bring the selected
characters, one on each bar, side by side in a
single line, and so also as to bring the blank
spaces of the appropriate bars between the
groups of characters forming words, the se-
ries of bars thus adjusted presenting jointly a
matrix adapted for the formation of a line of 6¢
characters or words properly punctuated and
justified. = The bars are lifted mechanically to
their normal position after the formation of
each cast, and descending by gravity when
released, are arrested, respectively, by stop-
pins, at the different points required to bring
the selected charactersin a commonline. The
stop-pins, of which there is a vertical row for
each printing-bar, are set for action by adjust-
ing-pins which are in turn operated by the fin-
ger-keys. Theadjusting-pinsaremountedina
laterally-movable frame so as to be presented
to the stop-pins of the various matrix-bars in
succession, as in my previous machine. The
stop-pins are mounted in a frame movable for-
ward and backward, and combined with de-
vices by whieh they are first moved backward,
after being adjusted, in order to arrest the
bars, and subséquently moved forward and
restored to their original positions preparatory
to the designation of the characters for another
line. After the matrix-bars are stopped in
their descent, a pin is thrust through holesin
the entire series to bring the selected charac-
ters in approximate alignment, after which a
transverse blade enters notches in the backs
of the bars, and at the same time clamping
deviees act to close the bars together and
confine them in the precise position de-
sired, thus completing the temporary matrix.
A sectional mold of the form of the required
printing-bar closes adjacent to the matrix-
bars with its open side in intimate contact
therewith opposite the line of selected charac-
ters. A force-pump acting in connection with
a melting-pot and heater delivers type-metal
into the mold and matrix. Assoon as the
metal has becowme sufficiently hardened, the
mold opens and the printing-bar is delivered
therefrom, In due course the various parts
assume their normal positions and again op-
erate, as described, to complete, the next bar.
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‘While the casting of one bar is in progress,
immediately after their descent, and while
the matrix-bars are locked in their adjusted
position, the stop - pins are disconnected from
the bars and restored to their normal posi-
tions, so that the manipulation of the keys
may be continued in the meanwhile to set the
stop-pins for the arrest of the matrix-bars to
produce the matrix for a sccéond line, this ac-
tion being also somewhat similar to that in
my previous machine,

To permit the correction of errors caused
by the striking of an improper key, means
are provided for instantly restoring the ad-

15 justing-pins, stop-pins, and indicator-to their

20
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primary positions, so that action may be com-
menced anew. The matrix-bars are tapered
laterally from end to end, are arranged alter-
nately with their wide and tlieir narrow ends
uppermost, and have the characters arranged
thereon in the order of their width. At suit-
able intervals in the length of the bar, blank
portions, before alluded to asspacing-surfaces,
are provided, these surfaces varying in width
according to their different locations upon the
bar.

An indicating mechanism of novel charac-
ter is provided, to show the space remaining
to be filled in each line after all the characters
allowable therein have been designated.

Special devices are provided to operate in
connection with spacing-keys, so that a given
space remaining to be filled at the end of a
line may be taken.up by causing those matrix-
bars which have been designated to present
blank spaces in the line to advance and pre-
sent blank spaces of such width as may in each
case be demanded. An alarm mechanism of
improved form is also provided to give warn-
ing when a line is completely filled, and also
a preliminary warniug when there remains
only a given space to be filled.

Figure 1 is a side elevation of my machine.
Fig. 2 is a front elevation of the same. Fig.
3 is a horizontal section on the line 2 2 of the
preceding figure, looking in a downward di-
rection. Fig. 41s avertical section from front
to rear on the line 3 3 of Fig. 3, showing par-
ticularly the key mechfunam the nmtrlx bars,
and the intermediate devxces by which the
keys are oaused to arrest the bars at the proper
points. Figs. 5 and 6 are respectively a side
view and a rear view of a matrix-bar having
the wide end uppermost, and the devices for
sustaining the same. Tigs. 7 and 8 are simi-
lar views of a matrix-bar having its narrow
end uppermost and its_sustaining devices.
Fig. 9 is a perspective view, on an enlarged
scale, of a portion of one of the matrix- bans
showing the relative arrangement of the char-
acters and the spacing- surhces. Fig. 10is a
cress-section on the line 15 15 of 1‘10 5, show-
ing the construction of the joints by whlch the
lmks for suspending the matrix-bars are unit-
ed to said bars and to the supporting-heads.

Fig. 11 is a horizontal section on the line
11 of Fig. 1, looking in a downward direction

and showing particularly the mechanism for
aligning and clamping the matrix-bars, and
the arrangement of the casting apparatus.
Fig. 12 is a vertical section on the line 4 4 of
Fig. 3, showing the escapement and attendant
devices by which the spacing or justification
of the lines is effected after the selection of a
suitable number of characters, various parts’
having no particular relation to those named
being omitted. Tig. 12" is a front view of the
spacing-keys and their connections with the
ratehet mechanism. Fig. 13 is a horizontal
section on the line 15 15 of Figs. 1,12, and 14.
Fig. 14 isa front elevation of the devices shown
in the two preceding figures. Tig. 15 is-a
front elevation of the lower portion of the ma-
chine, showing the manner in which the keys
are connected to thecountingor indicating de-
vice, the frame carrying the adjusting-pins,
and the devices for the correction of the spaec-
ing, other parts beingomitted inordertoavoid
confusion. Fig. 16 is a side elevation, partly
in section on the line 4 4 of Tigs. 3 and 11,

showing more especially the arrangement of
the movable frame which carries the adjust-

ing-pins and the escapement and its connec-
tions for correcting the spacing of the lines.
Fig. 17 is a top plan view of the hand-lever
and connectionsshown in the preceding figure,.
for the purpose of restoring the parts to their
primary condition, in order to permit the cor-
rection of errors. Fig. 18 is a cross-section on
the line 5 5 of the preceding figure. TFigs. 19,
20, 21, and 22 are elevations, partly in section,
showing the frame in which the stop-pins are
sustained and the devices employed for shift-
ing the same to secure the necessary action
and restoration of the pins, the respective
views showing the parts in the different posi-
tions which they assume from time to time.
TFigs. 23 and 24 are vertical sections through
the top of the adjusting-pin frame from front
to rear, illustrating the manner in which the
retracting devices engage the pins. Tig. 25
is a top plan view showing the nolches in
which the matrix-bars are mounted, the ad-
justing-pin frame,and the bar by which those
matrix-bars which are not called into action
are prevented from descending. Tig. 26 is a
diagram in the nature of a vertical section
from front to rear, showing the action of the
adjusting-pins and stop-pins to arrest the de-
scent, of those matrix-bars which have their
small ends uppermost. Fig. 27 is a similar
view showing the bars which have their large
endsuppermost. Fig. 28isa horizontal cross-
section on the line 10 10 of the two preceding
figures and of Fig. 4, showing particularly the
1ono" and shortstop pinsto '111esl;, respectively,.
‘f_he bars having the narrow end uppermosb
and the bars hfwino the wide end uppermost.

Fig. 29 is a ]IOIILOIJt“II section on the line 12
12 of Figs. 1, 15, and 30, showing the details.
of the countnm and the alarm dcvmes. Fig.
30 is a frout elevation of the same with a por-
tion shown in vertical section on the line 13
13. Tig. 31 is a vertical section from front
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to rear on the line 14 14 of Fig. 29. Fig. 32
is a vertical cross-section on the line 17 17
of Figs. 1, 11 and 33, showing the devices for

- effecting the preliminary alignment of the

10

15

20

25

. pressure is applied to the matrix-bars.

30

35

matrix-bars and for clamping said bars to-
gether laterally. - Fig. 33 is a cross-section on
the line 18 18 of the preceding figure. Fig.
34 is'a vertical cross-section on the line 7 7 of
Figs. 1 and 11, illustrating more particularly
the construction and operation of the separa-
ble mold, the devices for opening and closing
the same, and the location of the devices by
Wwhich the molten metal is foreibly delivered
into the mold. Tig. 35 is a front elevation of
the mold proper. Ifig. 36 is an end elevation
of the upper portion of the mold and the
guide on which it slides. Tig. 37 is an under
face view of the same. Fig. 38 is a side ele-
vation of the same looking in the direction
indicated by the arrow in Fig. 36. Fig. 39 is
an end elevation of the lower portion of the
mold and its gnide. Figs. 40 and 41 are re-
spectively a front elevation and a top plan
view of the same. TFigs. 42 and 43 are re-
spectively an end view and a side elevation
of one of the clamps, by which the lateral
Fig.
44 is a vertical cross-section from front to rear
on the line 8 8 of Figs. 11 and 34, showing the
relative positions of the mold and the matrix-
bars and the conductor for supplying the
molten metal to the mold, the parts being in
the position which they occupy during the
casting of the printing-bar. Tig. 45 is a ver-
tical section from front to rear through the
base portion of the machine on fhe line 8 8 of
Figs. 11 and 34, showing more fully the ar-
rangement of the matrix-bars, the aligning

- . and clamping devices, the mold, and the pump

40

50

6c

65

for delivering the metal to the mold. Fig. 46
is an elevation, partly in section, on the line
19 19 of Fig: 11, showing the clutch mechan-
ism through which motion is communicated
to the operative parts, and the hand-lever by
which the action of the clutch is inaugurated.
TFig. 47 is an elevation of the cam and lever,
by which the raising and lowering of the ma-
trix-bars is effected. Fig. 48 is a front view

-of part of the main frame, showing the shift-

ing weights.. I'ig. 49 is a top view of the
clamp-operating levers, showing the yielding
devices. Fig. 50 is a top plan view of the
clamps and mold in an open and in a closed
position., Fig. 51 is'a perspective view of a
matrix-bar in two parts,

Principal parts.—Referring tothe drawings,
A represents the rigid main frame, which may
be of any suitable form; B B, the vertically-
reciprocating matrix-bars; C,-the suspending
links for said bars; D, theheadsfrom whichthe
links are suspended; B, suspending chains or
bands passing from the heads of the alternate
matrix-bars,which have their wide ends upper-
most, over pulleys and downward to slides F;
G G',the stop-pins to arrest the movement of
the matrix-bars; H,theframein which the stop-
pins are mounted, movable forward and back-

ward; I, the plate to retract the stop-pins; J,
the adjusting-pins to act on the stop-pins; K,
the laterally-movable frame in which the ad-
justing -pins are carried; L, the horizontal
crank-shafts to actuate the adjusting-pins; N,
the finger-keys; O, rods connecting the keys
and rock-shafts; P, the vertically-sliding head
to raise the matrix-bars to their normal posi-
tions; Q, dogs to sustain the matrix-bars when

released from the stop-pins and lifting-heads;

R, a horizontal slide to sustain those matrix-
bars which are not called into action; S, the
counter or indicator; T, the alarm; U, the
finger-key for ordinary spacing; V, a bar pro-
vided with slides to effect additional spacing
or justification; X X', the mold; Y, the melt-
ing-pot; Z, the lever by which the automatic
mechanisms are set in motion.
Matriz-bars.—In proeeeding to construet my
machine I first provide as fundamental ele-
mentstheseries of matrix-bars BB’,the number
of which should equal the maximum number
of characters and spaces to appear on any one
printing-bar. These matrix-bars consist each
of ametal strip tapered laterally from one end
tothe other,and provided in one edge with the
series of recessed or intaglio characters a, and
also with one or more blank spacing-surfaces,
b. Itispreferredtoprovidethebars, asshown
in Figs. 6 to 10, with transverse grooves or
recesses, and to locate the characters in the

70
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bottoms. of these recesses; but the eharacters .
100

may be formed directly in the edge of the bar.
There may be any desired number of charac-
ters in each bar—for example, one .or more
complete alphabets, together with the numer-
als, punctuation-marks, and symbols in com-
mon use. The characters are disposed in a
single column lengthwise of the bar, and in
position to be read transversely thereof, as
shown, this arrangement permitting single
characters on adjacent bars to be assembled in
position to read as a singleline. The charac-
ters arve arranged in the bar in the order of
their width, the narrowest characters at the
thin end, so that each occupies substantially
the entire width of the bar at the point where
it is located. - This construction permits any
character of any bar tobe brought in close re-
lation to any character on an adjoining bar,
and thus secures the proper width and uni-
formity of spacing between characters in the
same word. The intermediate spacing-sur-
faces are also arranged in the order of their
width, so that any bar may be caused to pre-
sent a wide ora narrow space at the aligning
point as occasion may demand. The distri-
bution of the spacing-surfaces between the
characters is of importance, in that it permits
the spaces to be made of the various widths
demanded without destroying the uniformity
in thetaper of thebars, which would prevent
the bars from being closed tightly together
under all adjustnients at the aligning point.
When the spaces are arranged as shown, the

bars may, under every adjustment demanded,

be closed together so tightly as to prevent the
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passage of the molten metal between them.
Inasmuch asthe lower-case letters are of dif-
ferent lengths or heights, and extend above
and below the lines different distances, it is
found advisable to give the recesses or notches
in which they are located different forms, as
plainly represented in Fig. 9. The bars are
divided into imaginary spaces of equal length,
allotted oneto each letter. Thoseletters which
arelocdted whollyabovetheline,and which ex-
tendupward the minimum distance—such asa,
¢, e, 0,8, &c.—have the walls or edges of their
recesses beveled backward, as plainly shown.
Those letters which have stems extending up-
ward above the line a maximum distance—
such as b, d, h, &e.—have the upper walls of
their recesses perpendicular to the edge of the
bar, while the lower walls are beveled, as
shown. Those letters which extend below the
line the maximum distance—as, for example,
P, a4, &e.—have the lower walls of their re-
cesses vertical, while the upper walls are in-
clined. This construection is adopted to re-
duce the width of the printing-bar adjacent to
the characters, and to prevent the formation
upon the printing-bars of raised surfaces which
would beliabletoreceiveand giveoffink at im-
proper points. It is also advantageousin that
it permits the printing-bar to be the more read-
ily detached from the matrix. Thematrix-bars
are divided into two groups or sets, B and B’.
The bars of the first group are arranged with
their narrow ends uppermost, while the bars of
the second group are arranged with their wide
ends uppermost,as plainly represented in Figs.
5to 8, thebarsofthetwo forms being alternated
throughout the series, when assembled in the
machine, for reasons which will hereinafter
fully appear. The fact that the bars of one
group have their wide ends uppermost, while
the others have their narrow ends uppermost,
necéssitates a corresponding difference in the
arrangement or sequence of the characters
thereon, the letter W, for example, appearing
at the lower end of the bars B, but at the up-
per end of the bars B'. Each matrix-bar is pro-
vided in the rear edge with a series of trans-
verse notches, d, one for each character, and
is. also provided in the middle with a corre-
sponding series of perforations, e, these notches.
and perforations being designed to co-operate
with the devices by which the bars are aligned-
and held during the casting operation.
Having provided the series of matrix-bars,
I pivot each at its upper end to a metal link,
G, which is in turn jointed at its upper ex-
tremity to a supporting head or plate, D, de-
signed to slide in suitable guides, and provid-
ed on one side withadog, Q. This dog is piv-
oted at its upper end and urged outward by a
spring, f. At itslower end it hasa rearward-
ly-extending finger, g, and a downwardly-ex-
tending finger, k, each of which is beveled or
inclined at the extremity. To those heads D

from which the matrix-bars B’ are suspended
I connect flexible chains or bands E, the oppo- *

’

site ends of which are secured permanexjtly to

slides F.

Matriz-bar connections.—Having provided
the matrix-bars asabove, I arrange them side
by sideina vertical position, first a barwith the
wide end uppermost, next a bar with the nar-
row end uppermost, and so on throughout the
series. The heads D from which the bars are
suspended I arrange to slide at their edges in
parallel vertical grooves formed in the faces of
two guide-plates, ¢ and ¢/, which are fixed per-
manently in position in the main frame, as rep-
resented in Figs. 1, 3, 4, 25, 26, and 27, the
arrangement being such that the bars may rise
and fall independently of each-other. Therear
guiding-plate, ¢/, is. provided, as plainly shown
in the several figures, with notches or shoul-
ders 7, to engage with the dogs Q on the slid-
ing heads, so that whenever the dog is per-
mitted to operate it will act to sustain the
sliding liead and its matrix-bar at the eleva-
tion in which they may chance to be at the
moment.

Between the guide-plates ¢ ¢/, Ilocate a 1ift-
ing head or yoke, P,which is arranged toslide
vertically, and which loosely encirecles the
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upper ends of the entire series of sustaining- -

links C in such manner as to engage beneath
and support their heads D. The lifting-head
thus applied serves as a means of temporarily
sustaining theentireseries of matrix-bars, and
of lifting them, after the casting operation, to
their normal positions.

On reference to Fig. 4 it will be observed
that the upper rear edge of the lifting-head P
is beveled or inclined to engage the lower ends
of the dogs Q, which are thus held out of ac-
tion so as to permit the heads and matrix-bars
to rise and fall freely with the lifting-head, so
long as they are supported thereon. When,
however, the descent of any head D is ar-
rested by the stop - pins, as hereinafter de-
scribed, the lifting-head P, descending from
the dog Q; will release the latter, so that it
may immediately engage the plate 4’ to pre-
vent the farther descent of the matrix-bar in
the manner represented in Fig. 26.. The ma-
trix-bars B, having the narrow ends upward,
have no connection above their heads D, but
the heads of the intermediate matrix-bars B’
have their bands or chains E carried upward
overstationary guide-rolls1, and thence down-
ward to their slides ¥, which are arranged to
travel in vertical grooves formed in the oppos-
ing faces ofguide-platesmand,fixed vertically
in position in the main frame, as represented
in Figs. 3 and 25. The descent of either bar
B’ causes a corresponding ascent of its slide
F, and vice versa. Theseslides are employed
in- connection with the alternate matrix-bars
to engage their stop-pins for the purpose of
arresting the motion of the bars at the proper
points, and are necessary in order to permit
the use of one set of keys and adjusting-pins
in connection with the two forms of matrix-
bar, which, it will be perceived, by reason of
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the differént arrangement of their characters,
requireto be stopped at different heightsin or-
der to present a common letter at the printing-
point, as will hereinafter more fully appear.
Stop-pin mechanism.—For the purpose of ar-
resting the descent of the matrix-bars at the
proper points to present. their selected charac-
ters in position for use, I employ horizontally-
sliding stop-pins G and (¥, the former to stop
the bars B and the latter to stop the interme-
diate bars B'. The pins are arranged in hori-
zontaland vertical rows. Thepinsineachhori-
zontal row represent the same letter of the dif-
ferent matrix-bars, while those in each verti-
cal row represent the different characters and
spaces of thesame bar. The pinsG are made
of such length that they may be projected be-
neath the heads D of the bars B, in order that
they may stop said heads by direct engagement
therewith. The pins (' on the other hand are
made shorter so as to engage and arrest the

“ascent of theslides I, and thereby control the

descent of the bars B’ indirectly through the
bands E. This arrangement permits all of
the stop-pins which represent a given letter
to be placed in line horizontally, so as to be
acted upon by a single adjusting-pin, J, as
the latter is moved laterally from one to
another. Were it not for the employment of
the bands E and the slides F, the stop-pins of
the bars B would require to be located at a
different elevation from the stop-pins repre-
senting like letters on the bars B, and conse-
quently it would be impossible to employ a
single series of adjusting-pins to present the
same letter on the bars Band B'. The entire
series of step-pins is mounted in a vertical
frame, H, adapted to be moved horizontally
forward and backward by means hereinafter
explained in detail.

Adjusting-pins and connections.—In front of

the series of stop-pins I arrange the horizon-
tal adjusting-pins J, of which there is a sin-
gle series arranged in a vertical line or col-
umn in a frame, K, which is movable hori-
zontally to and fro, so that the adjusting-pins
may be presented first in frontof thestop-pins
of the several matrix-bars in suceession from
left to right throughout the series, as in my
original machine. The adjusting-pins have
their forward ends slotted -vertically and
mounted on crank-shafts L, which are sus-
tained in bearings in the main frame and

rocked by means of rods O, extending from !

arms thereon downward to finger-keys N, ar-
ranged in a bank or group at the front of the
machine. The depression of any finger-key
is followed by the operation of the correspond-
ing crank, which in turn forces backward its
adjusting-pin J, causing the latter to force
rearward one of the stop-pins. By means of
an escapement mechanisni, hereinafter de-
scribed, the depression of each key is caused
to advance the frame which carries the ad-
justing-pins step by step from the left toward
the right. At the depression of the first key,
the adjusting-pinoperated thereby,standing in

the position represented in Fig. 3, acts upon
one of the stop-pins of the first matrix-bar.
As the finger-key rises, the escapement per-
mits the adjusting-pin frame K to move to the
right, so that at the action of the second key
the adjusting-pin operated thereby actuates a
stop-pin of the second matrix-bar, and so on
repeatedly, the result being that after a suit-
able number of keyshave been operated, stop-
pins will be adjusted to arrest the motion of
all the matrix-bars—one pin for each bar.
Stop-pin frame.—For reasons which will here-
inafterappear, it is not permissible to have the
stop-pins moved at once into position to arrest
the bars. After being designated and adjusted
by the manipulationofthekeys,theyare moved
backward in position to arrest the matrix-bars
by a rearward movement of their supporting-
frame H. This motion of the frame carries
all the pins backward; butas those which were
adjusted by the keys project beyond their
companions, they alone are placed in position
to engage the heads D and slides F to stop the
matrix-bars. After the entire series of ma-
trix-bars has been stopped, and the bars are
sustained by their dogs Q, the stop-pins are
disengaged and restored to their normal posi-
tions. This is accomplished by means of the
horizontally-movable plate I, which is perfo-
rated to receive and engage with the notched
or shouldered ends of the stop-pins, in the

manner represented in Figs. 3, 24, 26, 27, &c. -

This plate first moves backward independent-
ly from the frame H, in which the stop-pins
are mouuted, and thus draws the entire series
of pins backward in the frame, after which the
frame and plate both move away from the
matrix-bars, earryiug. the stop-pins to a posi-
tion in which it is impossible for them to ef-
fect the stoppage of the bars, this being the
position in which they stand at the time the
operation of the finger-keys is commenced.
After the proper keys have been manipulated
and the proper stop-pins projected rearward,
as shown in Fig. 28, the entire pin-frame again
moves to the rear, as before, in order to pre-
sent the adjusted pinsin position to effect the
'stoppage of the bars.

The means by which the movements of the
stop-pin frame and the retracting-plate are

secured will be readily understood on refer-

ence to Figs. 2,16, and 19to 24. The frame H,
in which the pins are mounted, is sustained
and arranged to slide forward and backward
on four horizontal pins, n, extending through
its corners and fixed rigidly to the main frame.
An upright rectangular frame, o, encircles the
frame I, and slides closely in vertical grooves
in itssides. This vertically-sliding frame o is
provided at its four corners with vertical slots
p, the upper and lower ends of which are in-
clined or offset in opposite directions in the
manner represented in Figs. 19,20, &e. The
lower ends of these slots receive studs r, pro-
jecting from the sides of the stationary pins
7, as shown in the various figures. When,
therefore, the frame ois moved vertically, the
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slots and pins cause it to be shifted forward
and backward by the action of thepin within
the inclined portions of the slots, and, owing
to its connection with the pin-frame, it causes
the latter to move forward and backward in
like manner. The retracting-plate I is pro-
vided at its corners with ears having pins or
studs ¢ to enter the upper portions of the slots
p, asplainly shown, so that when the frameo is
depressed the upperends of the slots will cause
the retracting-plate to be moved backward

- away from the pin-frame to effect the retrac-
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tion of the pinsin the mannerbefore explained.

The following are the actions of the parts in
the sequence in which they oceur. "When the
frame o is fully elevated, the pin-frame stands
in its forward position with the retracting-
plate in contact therewith, as shown in Fig.
19, so that the pins may be adjusted through
the action of the keys. As the frame o de-
scends, the pins 7, acting in the lower ends of
the slots, cause said frame o and the pin-frame
to be shifted bodily backward, so as to carry

the ends of the adjusted pins which project |

beyond the others into position to effect the
stoppage of the matrix-bars. The downward
motion of the frame o being continued, the
apper ends of these slots are brought into
play, and serve to force the retracting-plate
away from the pin-frame, whereby all of the
pins.are moved forward in the pin-frame and
restored to their normal positions, as repre-
sented in Fig. 21. The elevation of the frame
o first closes the retracting-plate against the

“pin-frame, as represented in Fig. 22, and

finally moves the pin-frameand plate forward
together totheir original position, to be again
adjusted by the keys without, however, inter-
fering with the matrix-bars, which are in the
meantime locked in position to permit the
casting operation to be carried on.

Adjusting -pin frame and conneclions. — As
before mentioned, the adjusting - pins J are
mounted upon an upright supporting-frame;
K, which is secured rigidly to and supported
by a horizontal rack-bar, V, arranged to slide
atits ends in bearings in the upright portion
of the main frame, as shown in Figs. 3, 4,
and 15, so that the frame K, with the adjust-
ing- pins therein, may be moved from right
to left and left to right to present the adjust-
ing-pins to the stop-pins of the different ma-
trix-bars, as before alluded to. This action is
plainly represented in Figs. 2 and 3. The
upper end of the pin-frame K is guided hy a
fixed grooved bar, u, as shown in Fig. 4. The
cranked portions of the rock-shafts L are of
such length as to permit the adjusting-pins J
‘to travel freely thereon as the frame K moves
to and fro. For the purpose of moving the
pin-frame K to theright and left, as required,
I combine therewith, as shown in Fig. 48,
two alternately-acting weights, v and w, made
in the form of bars, and arranged toslide ver-

tically in opposite sides of the main frame, the

two bars being connected to cords z, passing
over guide-pulleys y, and attached one to the
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pin-frame and the other to the rack-bar by
which the pin-frameis carried. On top of the
main frame there is pivoted at the middle a

70

transverse lever, 2, the opposite ends of which

are arranged to engage beneath pins on the
upper ends of the weights v and w alternately.
The end of the lever adjacent to the weight ¢
is provided with a weight, by which it is held
normally in a depressed position, while its op-
posite end is connected by arod, ¢/, to a lever,
¢’, and treadle, ¢'. In the normal condition
of the parts, the weighted lever zstands in the
position shown in Fig. 48, one end maintain-
ing the weight w in an elevated position, so
that it has no effect on the frame K, while the
weight vis permitted to urge the frame toward
the right. On depressing the treadle &', and
thereby moving the lever 2 to the position in-
dicated by the dotted lines in Fig. 48, the ef-
tect will be to lift the weight v out of action
and release the weight w, so that it may de-
scend and draw the pin-frame K to the left:
This second . or backward movement of the

frameis principally for the purpose of correct-,

ing the spacing or effecting the justification of
the lines, as hereinafter explained. At the
commencement of operation the adjusting-pin
frame K stands at the extreme left of the ma-
chine, with the adjusting-pins in position to
act upon the stop-pins of the first matrix-bar,
as before alluded to.
step toward the right is created by means of
an escapement mechanism, W, (répresented
in Figs. 3, 12, 14, 15, and 16,) constructed as
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follows: The teeth on the upper edge of the .

rack-bar V engage a pinion, &', fixed to ahori-
zontal shaft, ¢/, having bearings in the main
frame. At one end this shaft has fixed upon
it an escapement-wheel, d/, which is engaged
by a vertically-swinging detent, ¢/, the form
of this wheel and detent being essentially the
same as those described in my previous ap-
plication hereinbefore named. The detentis
urged upward by a spiral spring, f’, and
stands normally in the position indicated in
Figs. 12 and-14, its end abutting against one
of the teeth of the escapement-wheel, and thus
preventing the movement of therack-bar and
pin-frame to the right. Trom the detenti ¢’ a
link, ¢, extends downward, and is connected
by a rod to one of a pair of levers; I/, located
in the bottom of the machine, and provided at
its forward end with cross-bars §', resting be-
neath the entire series of finger-keys in such
manner that the depression of any finger-key,
whether to designate a character or spacing-
surface, will have the effect to depress the de-
tent ¢. The forward end of the detent has on
its side two shoulders to engage the wheel.
The lower shoulder stands slightlyinadvance
of the other, and is separated therefrom by an
intermediate opening sufficient for the pas-
sage of the teeth projecting from the side face.
of the wheel. The tooth of the wheel stands
normally against the lower forward shoulder,
as in Fig. 14. - When the depression of the
key occurs, the detent is depressed, so that the
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tooth of the wheel passes over thelowershoul-
der and encounters the upper shoulder, the
wheel turning but slightly. When the key is
released, the detent risesand disengages the
tooth of the wheel, which then revolves until
its mext tooth in turn encounters the lower
shounlder of the detent, the rack-bar and the
pin-frame being thereby permitted to advance
to the right a sufficient distance to carry the
adjusting-pins from the stop-pins of one ma-

‘trix-bar to those of the next.

.The arrangement of parts to permit the ad-
vance of the pin-frame K during the rise of
the finger-key, instead of duaring is depression,
is of advantage in that it per [I]ltS the lateral
movement of t the frame to oceurat a time when
the adjusting-pins are in their forward posi-
tion, so that there is no danger of their engag-
ing between or ‘against the sides of the stop-
pins during their lateral movemeut.

Sustaining the inactive type-bars.—In the
present machine all the matrix- bars, when

_ raised to the normal position, stand above the
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‘clamping mechanism hereinafter deseribed,

and in the action of the machine those bars,
if any, which are not called into use at the
moment, are permitted to remain in their ele-
vated position, so that the clamps passing
thereunder willact only upon those bars which
have been designated for use. For the pur-
pose of thus suspending the inactive bars, I
providea horizontally-sliding bar, R, mounted
in the main frame in posmon to pass imme-

diately beneath the heads D of all the bars in
the manner plainly represented in Figs. 1, 4,

and 25. This bar is urged forward in the
proper direction to pass beneath the heads by
means of a weighted cord passing overaguide-
pulley, &, as shown in Fig. 25. It is moved
in the opposite direction—that is to say, from
under the heads—by nieans of anangular slid-
ing arm, #®, which is connected to the adjust-
ing-pin frame K, so that the movement of the
pin-frame to the right, in order to provide for
thestoppage of the successive printing-bars, is
accompanied by the withdrawal of the bar R,
so that the designated bars may descend.

. When the movement of the pin-frame ceases,

50

55

60

bars descend.

the bar R is permitted to remain beneath the
heads of those type-bars which have not been
called into action, so that they are maintained
in their elevated position while the remaining

tive bars in the elevated position is of advan-
tage, in that it permits the clamps to act on
those bars only which are in use, so that the
clamps may be employed in conneetlon with
the operative bars to determine the length of
the mold in & manner hereinafter explained.
Spacing and justifying mechanism.—In prac-
tice it often Lappens that the designated
characters and the minimum spaces first des-

. ignated between the words are insufficient

to fill out the line, while at the same time
the remaining space will be insufficient to
admit a word or a syllable. In order to fill
out or justify the line under these circum-

This maintenance of the inac-.

‘a

stances, it is necessary to provide for the use

of wider spaces. To this end I provide for
the movement of the adjusting-pin frame step
by step in a backward direction—that is, to
the left—and its stoppage in front of those
bars which have been designated for spacing,
so that the proper spacing-keys may be actu-
ated to project stop-pins representing spaces
of such width as may be demanded. To se-
cure this backward movement of the adjust-
ing- pm frame and its stoppage in front of the
spacing-bars only, I provide the devices rep-

70

75

resented in Figs. 12 to 14. - The rack-bar V of 8o

the adjusting-pin frame is provided with a se-

ries of independent slides, ¢/, working through

it from front to rear, their number and dis-
tance apart being the same as the matrix-bars.
On the main frame there is pivoted an elbow-
lever, #/, in such position that as the adjust-
ing-pin frame advances to the right,the slides
t" are brought one after another opposite the
upper end of the lever.
nected, as in Fig. 12, to a pivoted arm carry-

This lever is con- .

85
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ing one end of the spacing-bar U, which latter

is extended across the front of the entire key-
board and sustained at its opposite end by a
second arm of like form, asrepresented in Figs.
1, 2, and 8. The arms which support the bar
U rest upon one of the cross-bars, through
which the escapement mechanism is operated,
as before described. One of the arms which
supports the bar U is also connected by a rod
with one of the vertical cam-slides ¢?, which
serves through the intermediate parts, else-
where described, to move the indicator a dis-
tance equal to the width of the minimum
spacing - surface.
actions, the depression of the spacing-bar U is
follow ed first, by the operation of the lever
o and its movement of one of the slides ¢’ to
the rear; second, by the advance of the counter
or indicator to indicate the width of a mini-
mum space; and, third, by the action of the
escapement, so that on the release of the key
the adjusting-pin frame will move to the right.
On the main frame there is a fixed stop-arm,
w'y against which the projected slides ¢ en-
gage, one after another, during the backward
movement of the "IdJHStlll?, -pin fmme——th'm is
to say, its movement to the left—so as to ar-
rest the adjusting-pius the second time oppo-
site those matrix-bars which have been desig-
nated for spacing. . The backward movement
of the pin-frame is secured by depressing the
treadle ¢/, Figs. 1, 2, and 48, so as to bring the

the frame K moves backward, the stop-arm w
first encounters that slide whlch was last pro-
jected, and thus stops the adjusting-pins op-
posite the matrix-bar last designated for spac-
ing. After the proper key has been actuated
to designate the space demanded on said ma-
trix-bar, the slide which bears against the stop-
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arm ' must be pushed forward out of engage-

ment, 50 that the pin-frame may coutinue its

backward movement until the next projecting .

slide encounters the arm and arrests the ad-
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justing-pins opposite the next bar used for
spacing. As the slides are thus returned one
after another to their normal positions,the ad-
justing-pin frame will be carried step by step
to the left until the adjusting-pins have been
presented opposite all the bars designated for
spacing.

" For the purpose of restoring and disengag-
ing the slides t’, as above, I make use of the
elbow-lever 7, pivoted to the frame and con-
nected, by the rod #/, with a cross-bar, ¢, sus-
tained in a pivoted arm and arranged to be
depressed by projections on the under side of
all the spacing-keys. The upper end of the
lever I' is projected laterally, as in T'ig. 14, in
order to engage the teeth of a second escape-
ment-wheel, »/, secured firmly on the shaft
‘which earries the main escapement-wheel, ¥/,
before described. There is a separate spac-
ing-key to represent each spacing-surface on
the watrix-bar. These keys are connected
with crank-shafts, adjusting-pin, and stop-

- pins in precisely the same manner as the keys

25

which- designate characters; the action of a
spacing-key being in all respects the same as
that of a printing-key, except that it causes
the bar to be arrested with a spacing-surface

. at the aligning-point in place of a character.
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The backward movement of the pin-frame and
rack-bar turns the escapement-wheel in the
opposite direction from that in which it first
turned. In operating the machine the spac-
ing-bar U is operated whenever a point is
reached in which a blank or space is to-ap-
pear in the line. It will be remembered that
the operation of this bar advances the indica-
tor and the escapement, and projects a slide,
‘When,
therefore, all the characters for a line have
been designated, stop-pins will have been pro-
jected to arrest all those bars which are to
present characters, but not the bars intended
At this stage the operator, re-
ferring to the indicator, will perceive the
amount of space remaining to be filled at the
end of a line, and knowing approximately or
precisely the number of spaces occurring in

" ‘the line is enabled to decide the width of the
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spaces to be introduced in order to fill the
line. When the proper spacing-key is de-
pressed to project the appropriate stop-pin,
the lever 7’ swings forward, and at the same
time that it restores and disengages the slide
to allow the further retreat of the pin-frame,
its upper end passes beneath one of the teeth
of the secondary escapement-wheel 7/, 80 as to
prevent the wheel from turning any consid-
erable distance and the pin-frame from mov-
ing while the finger-key is down. When the
keyis released, the lever I' is drawn back from
the wheel +/, and the pin-frame is moved to
the left until the next projecting slide en-

" - counters the stop-arm, so as to bring the ad-
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Jjusting - pin opposite another spacing - bar.
By the recurrence of the above actions, pro-
duced by repeated depressions of the key rep-
resenting the spaces of proper width, be it

greater or less, the stop-pins are so adjusted
that the matrix-bars previously designated
for spacing are stopped with spaces of the re-
quired width between the aligned characters.

Indicating mechanism.—In order that the
operator may know at all times the space re-
maining to be filled in a line, so that he may
decide when to cease the designation of char-
acters and commence the justification, I pro-
vide an indicating mechanism which shows
the aggregate width of the characters and
spaces designated. This indicating mechan-
ism is connected with and actuated by the rods
O, which lead from the finger-keys to the pin
mechanism, as fully represented in Figs. 1, 2,
3, 4,15, 29, and 30. IEach of the rods, it will

be remembered, actuates an adjusting - pin, :

which represents a given character or space on
all the matrix-bars. Corresponding charac-
ters and spaces have precisely the same width
on all the bars. Each rod is divided trans-
versely, as in Figs. 2 and 7, to permit the in-
troduction of a vertical slide, ¢, which forms
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in effect a part of the rod, and which works .

vertically through openings in fixed guide-
plates b* extending across the front of the ma-
chineabovethekey-board. Tach of the slides

«* is provided on one side with an incline or-

cam-surface, ¢*, the lift or departure of which
from the vertical is equal to the width of the

particular character or space brought intoae-

tion by the rod and key connecting with said
slide. In other words, each key is connected

ICO

with a cam-slide having a lift which corre-

sponds precisely with the width of the char-
acter or space designated by the key. The
slides pass also through a horizontally-recip-
rocating bar, @*, which bears against the in-
clined edge of all the cam-slides when they are
in their normal elevated positions, as shown
in Fig. 80, sothat the depression of either key
and slide is followed by the movement of the
bar &* to the right a greater or less distance.
‘When the key and slide rise, the bar is re-
turned to the left by a spring, ¢’. At one end
the reciprocating bar carries a pivoted arm or
dog, f*, which encircles and engages friction-
ally with a horizontal indicator-rod, ¢, sliding
horizontally in guides and carrying at oneend
a finger or pointer, X*, which traverses a fixed
graduated plate or scale, ¢*. A second dog, 5,
pivoted to the main frame also encircles the
indicator-rod to prevent its retrograde motion.
As thesuccessive keysare actuated, their cam-
slides cause the bar @' to reciprocate different
distances, and the dog f* torepeatedly engage

the indicator-rod and move it to the right step -

by step, so that the pointer will at all times
indicate on the scale the aggregate width of
the characters and spaces designated for use
as well as the space remaining to be filled.

Knowing the last- mentioned space and the’

number of bars designated for spacing pur-
poses, the operator has only to depress the
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treadle and depress repeatedly that spacing- -
key representing the space which, multiplied -
into the number of spacing-bars, will give the -
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This operation is ex-
ceedingly simple, and may with slight prac-
tice be rapidly performed. After the comple-
tion of the line, the indicator is automatically
unlocked and is returned to the left by a spiral
spring, /%, inclosed ina tube, into which one end
The unlocking of the indi-
cator is accomplished by devices connecting
with the alarm mechanism,now to be deseribed.

Alarm mechanism.—A_ bell, I, and a piv-
oted elastic striker, m* are mounted on the
main frame. The striker is actuated by a
spring, %, and is provided at the rear end
with two arms, ¢* aund p*, having studs which
act on the feeding and locking dogs f* and
4% of the indicator, to release them and per-
mit the return of the indicator at the in-
stant that the bell is sounded a second time to
show the completion of theline. Thestriker
ig lifted away from the bell and set for action
by a vertical slide, ¢*, having on its edge,asin
Figs. 29 and 31, an inelined surface to act
against a rigid arm on the striker. As the
striker is lifted,its arm is engaged and held by
a pivoted spring-actuated elbow-lever,7 hav-
ing a shoulder, s%, on its side. The indicator-
rod ¢* has at one end two projections, ¢ and
‘When the line is at
a certain distance from completion,the stud #
encounters the detent-lever »*, and disengages
its end from the striker, which falls until it
encounters the shoulder s*, when it springs or
yields sufficiently to strike the bell, but im-
mediately rises out of contact therewith. As
the line reaches completion, the stud «* oper-
ates the detent-lever and disengages the shoul-
der §*, whereupon the striker is permitted to
fall against the bell and sound the sameasecond

"time,this action being accompanied by the re-

lease of the indicator-dogs and the return of
the indicator,as already explained. The verti-
cal slide ¢* before referred to as the means of
setting the striker, has at its extreme upper

end an incline, % on its side, so that when

fully depressed this incline will trip the de-
tent 7* and cause the striker to fall in order
that the indicator may be returned to the
starting-point. This is for the purpose of en-
abling the operator in the event of an error
to restore all the parts to their initial posi-
tions, that the line may be commenced anew,
The slide ¢* is sustained normally in its ele-
vated position,asshown in Fig. 15,by an arm,
w*,0n & rock-shaft, 4, in bearings in the main
frame. This shaft, which extends in a fore
and aft direction, also carries an arm,y’,which
acts against the rack-bar V to return the ad-
justing-pin frame K to the starting-point at
the left. The shaft 2 is further provided with
an arm, 2% united by aswivel joint to an arm,
a’, on a transverse rock-shaft, 4% to which the
reversing-lever M isalso attached, as in Figs.
1, 8, 16, and 17, 18. In consequence of this
conneetion and the other connections already
described, the lever M is caused to serve the
several purposes of moving the stop-pin frame
and retracting plate,of restoring the indicator,

and of restoring the adjusting-pin frame. In
short, it restores all the parts in an instant to
the condition for the commencement of a new
line. The lever is maintained in its elevated
position by means of a weight applied to its
rear end, as shown in Figs. 16 and 17. This
weight also overbalances the weight of the
frame o, which shifts the adjusting-frame, so
that it is sustained in its elevated position.
Casting mechanism.—The casting mechanism
embraces as the leading features, first, deviees
to align and clamp the matrix-bars; second, a
sectional mold which is closed in an operative
position in front and against the matrix-barsto
present the molten metal to the line of sélected
characters to give form to the resulting bar
or cast; and, third, appliances for melting the
type-metal and delivering the same foreibly
into the mnold and against the matrix-bar.
Referring first to the mechanism for align-
ing and clamping the matrix-bars, attention is
directed particularly to Figs. 1, 11, 32, 33, 34,
45, and 49, A horizontal elamping-bar, A/,
extends, as shown in Figs. 11 and 45, trans-
versely of the machine in position to extend
across and against the rear edges of the entire
series of matrix-bars when they are located
in an operative position. 'This clamping-bar
has sunitably-formed arms which are connected
to the main frame by means of dovetailed
guides, as represented at @, Figs. 1 and 45,
whereby the bar is permitted to move forward
and backward to and from the matrix-bars.
At the opposite side of the position occupied
by the matrix-bars L arrange the horizontal sec-
tional mold X X, consisting of two horizontal
bars,oneoverlyingtheother,atadistancethere-
from equal to the thickness of the required
printing-bar. Each of these mold-sections
may be worked from the solid in a single
piece,or,for convenience of construction, com-
posed, as shown, of partsor piecesinseparably
united by rivets, secrews, or other fastenings.
Each of the mold sectious or slides is formed,
as shown in Fig. 35, with a shoulder, f°, which
serves as the ends of the mold. .
Referring to Ifig. 35, it will be seen that
whenbrought into the relation shown, the two
parts of the mold inclose a flat rectangular
space, which isof a size and form correspond-

ing with that of the printing-bars to be pro--

duced. By moving the mold-sections end-
wise with respect to each other the length of
the mold proper may be increased or dimin-
ished, and thus the machine adapted to pro-
duce printing-bars of different lengths. By
separating the mold-sections in an endwise
direction, as represented in Fig. 34, the moid
is opened in order to release and permit the
removal of the easting formed therein.

As shown in Figs. 34 to 38, and also in Fig.
45, the upper mold-sectionis dovetailed to and
arranged toslide on the under side of a guide-
bar, 2%, bolted rigidly tothe main frame, while
thelower mold-section, X', isarranged toslide
in like manner on a guide, #*, also bolted to
the main frame. :
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The location of the two guides is such that
when the mold is closed to an operative posi-
tion, it will stand directly across the front or
operative edges of the series of matrix-bars,
presenting its open side in front of the line
of selected characters. The opposite or rear
side of the mold is closed by the flat mouth
or face of a melting-pot, Y, which has a nar-
row slit or opening,s*, for the delivery of the
molten metal into the mold directly toward
the matrix-bars at thé opposite side thereof.

The melting-pot is fixed in the top of a box
or chamber, ', which also contains a burner,
D', by means of which the pot is heated and
the metal maintained constantly in a niolten
condition. The box C' is connected by hori-
zoutal pivots &* at its lower side to the main
frame, so that it may tip forward and back-
ward to and from the mold. At its upper
side the box C' is connected by links 2 to the
upper ends of levers m’ on a transverse rock-
shaft, »*, mounted in the arms of the sliding
elampmg -bar A’, before referred to. It fol-
lows as a result of this ar rangement that when
the levers m® are moved in the direction indi-
cated by the arrow in Tig. 45, the clamping-
bar A’ will be moved forward, so as to force
the matrix-bars tightly against one side of the
mold, after which the mouth of the melting-
pot will be drawn firmly against the mold on
the opposne side. The manner of operating
the levers m* will be hereinafter deseribed.
Their reverse motion will have the effect of per-
mitting the melting-pot and matrix-barstosep-
arate from the mold in order that the latter may
be opened and the matrix bars readjusted.

In order to prevent the entrance of the
molten metal between the adjacent faces of
the matrix-bars, it is necessary that they shall
be clamped firmly together previous to the
casting operation. For this purpose I employ
laterally-acting clamps o® and p?, which slide
on horizontal guides located at opposite sides
of the machine on the face of the clamping-
bar A’, as plainly represented in Figs. 11, 32,
33, and 34. These clamps are connected by
horizontal pins ¢° to the respective mold-sec-
tions, sothat when moved inward to actagainst
the sides of the bars they have the effect of
carrying the mold-sections to an operative
position. The inner ends or faces of the
clamps stand in line with the shoulders form-
ing the inner ends of the mold, as-indicated
by the dotted lines in Fig. 50, so that when
the inward movement of the clampsisarrested
by their contact with the matrix-bars the ends
of the mold are also brought accuratelyinline
with the faces of the outer matrix-bars, so
that the length of the mold must coincide pre-
cisely with the length of the line of selected
or assembled characters. The employment of
the matrix-bars which are in use as a means
of .determining the length of the extensible
mold is an important feature of the invention.
The clamps o* and p®are operated, as shown in
Figs. 11, 32, and 34, by links connecting them
with the upper endsof levers 7’ and §,-pivoted
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to the main frame and actuated by cam-wheels
¥, the wheels being grooved to engage studs
or rollers at the extremities of crank-shafts «*
secured on the shafts?®, which carry the levers
last mentioned. The elamp p* is moved posi-
tively in both directions,and under any given
adjustment advances always to the same posi-
tion. The clamp o at the opposite side of the
machine, is actunated with ayielding pressure
in order that it may accommodate itself to
the varying width of the series of bars which
may be brought into action between the two
clamps. This yielding action of the clamp is
secured by mounting its operating-arm «*
loosely on its shaft v*, and connecting the two
by means of a spiral spring, as shown in Fig.
49, or by any equivalent yielding connection.

Previous to the clamping of the matrix-bars.

it is necessary that they shall be aligned with
great accuracy.

For the purpose of -effecting a plehmxmry
alignment, I provide the lateral clamp o® with
a horizontal pin, 2% projecting inward in ad-
vance thereof, so that as the clamp advances
toward the bars the pin will first be thrust
through the holes in the entire serics of- bars
and until it enters a hole in the clamp at the
opposite side of the machine. This aligning-
pin is ordinarily pointed at the endsand made
of such size as to fit loosely within the per-
forations of the bars. Ifdemanded, however,
it may fit closely within the bars and thus
serve as the sole means of alignment.. Asthe
clamp recedes to release the bars, the alxgn-
ing-pin is withdrawn frem the bars.

Tn order to avoid the danger of the bars
swinging or moving laterally in such manner
as to bind upon orengage withthe pin, I make
the face o° of the clamp o’ separate from the
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remaining portion, so that it may slide inde-

pendently thereon, as represented in Figs. 32,
34, and 50. This independent section, com-
monly designated the ‘‘stripper-plate,”’ is
provided with a friction-spring, «°, bearing
against the guide, as represented in Figs. 33

and 34, or is combined with other suitable .

friction devices, which will render it neces-
sary to apply a considerable force in order to
effect its movement. As a result of this eon-
struction,the stripper-plate will remain in po-
sition and prevent lateral movement of the
matrix-bars during the backward movement
of the clamp and aligning-pin in the manner
represented in Fig. 33, thus insuring the re-
traction of the pin without difficnlty. The
backward movement of the stripper-plate a
sufficient distance to permit the descent of all
the matrix-bars in advance thereof is secared
by means of aspindle, ¢, extending therefrom
loosely through the clamp o*, with a head at the
outer end, as shown in Fig. 32. This spindle
permits the necessary independent or lost mo-
tion between the clamp and stripper-plate, but
causes the former to retract the latter at the
completion of its movement.

As a means of perfecting the alignment of

the bars vertically, previous to the closing of
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the elampmg devices thereon, I mount in the
clamping-bar A’ a horizontal plate, «', ar-
ranged to slide forward and backward therem,

having one edge adapted to enter the notches

or indentationsin the rear edges -of the matrix-
bars. When forced forward into these notches,
the aligning-plate ¢* insures the accurate ad-

justment of the designated characters, so that

in the resulting cast they will form a straight
line. The plate ¢’ is advanced for action by

_a cam, b%, applied to the shaft of the clamp-

operating levers m®, the cam being soadjusted
as to advance the aligning plate before the
clamping -bar is closed tightly against the
matrix-bar. ’
Mention was previously made of the fact
that the mold opens horizontally to permit
the delivery of the completed bar. The up-
per section, X, of the mold is provided on its
under face, as shown in Flgs 36, 37, 38, and
44, with a longitudinal rib, ¢ which enters the
top of the casmng to retain the same against lat-
eral displacement. This portion of the mold
is further provided, as shown in the same fig-
ures, with a depending stud, d*, which euters
the upper side of the casting to insureits pas-
sage endwise with the upper portion of the
mold as the latter is opened. When, there-

fore, the mold is opened, the casting is carried.

to the right, adhering beneath the upper part
of the mold. 'When the casting has been car-

ried entirely clear of thelower part of the mold,

its delivery is effected by means of a plate, ¢,
pivoted, as shown in Figs. 1 and 11, to swing
in a vertical direction, its position being such
that as it descends its edge will engage the
rear edge of the barand drive the same down-

ward away from the top of the mold. Each
casting thus delivered falls upon a shelf or
support, f*, as shown in Fig. 34, in advance
of a pin, g“, extending to the lowet' part of the
mold at the opposite side of the machine. As
the mold recloses, the pin ¢* will push the cast-
ing formed at the previous operation endwise
from the shelf f*, each casting being deliv-
ered in rear of the one previously formed, so
that they push one another from the machine.
The delivery-plate ¢* is connected in rear of
jts pivot to a rod, ¢*, which serves as a weight
to maintain the forward edge of the plate nor-

mally in an elevated position, and which has
its upper end provided with a head and ex-
tended through'an arm or guide on the lifting-

head, p, by Which the matrix-bars are 1ift;ed.
Asthis head completes its upward movement,
so that the matrix-bars assume their normal
positions, it litts the rod ¢* and causes the same
to operate the plate €.

In order that the printing-bars may have
flat faces and a uniform height, it is deemed
advisable, although not absolutely necessary,
to plane or dress their lower edges or bases.
For this purpose I mount on the main frame
a depending knife or cutter, j*, as shown in
Figs. 2, 11, and 34, in such pomtlon that the
base of the casmnov will be carried past-its
edge in the act of dehvery In this connec-

11

tion the rib ¢* on the upper part of the mold
is an important feature, in that it retains the
casting securely and causes it to be carried in
a right line past the cutter.

For the purpose of preventing the aceumnu-
lation of metal at the delivery mouth or out-
let of the melting-pot, I provide the lower
portion of the mold with an upright blade or
wiper, &, as shown in Figs. 34, 39, 40, and 41,
usually a thin plate of spring-steel, which is
carried over the mouth of the pot as the mold
is opened and closed.

In order to insure the speedy action of the
apparatus and the formation of a perfect cast,
I propose to employ, in connection with the
melting-pot, a pump or forcing apparatus of
any suitable character to deliver the metal
therefrom into the mold. I recommend for
this purpose, as the most simple and reliable
known to me at the present time, a pump of
the character represented in Fig. 45. The
delivery duct, or channel 7° of the melting-pot,
having at its mouth a Jong exceedingly nar-
row slit or opening, is extended downward to
the bottom ofthe pot and terminates in an up-
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right eylindrieal chamber provided near the

top with an inlet-opening, m*, through which
the metal enters the same. In the top of this
chamber there is mounted a vertically-recip-
rocating piston, 2. When this piston israised
abovethe openingm’,the metal passesthereun-
der. When the piston is depressed, it passesand
closes the inlet-opening and delivers the metal
through the opening 4 to the mold. The de-
pression of the piston is effected by means of a
spiral spring, oY, applied to its upper end, as
shown in Figs. 1and 34, this use of thisspring

being advantageous in that it insures the ap--

plication of a constant pressure, and also in
that it avoids the danger of breakage which
would otherwise arise in the event of the metal
being solidifiéed beneath the piston, as at the
cominencement of operations. The elevation
of the piston is effected by means of an arm, p*,
mounted on a rock-shaft having a depending
arm, ¢*, the lower end of which is acted upon
by a lifting-cam, 4, asplainly shawn in Fig, 45.

For the purpose of increasing the capacity
of the machine I proposeto provide the frame
adjacent to the molds with passagess*,through
which water or other cooling mediums may be
passed to reduce the temperature of the parts.

Details of drawing-gear.—The machine re-
ceives motion, primarily, through a band-
pulley, ¢, which revolves loosely on a tubu-
lar shaft, &, carrying a fixed crank - arm, é.
The inner face of the pulley carries a stud
or projection, f°, while the crank carries
an axially-sliding pin, ¢° designed to engage
the stud for the purpese of imparting mo-
tion from the pulley through the crank to
the tubular shaft. The pin ¢° is noteched
transversely, so that when it standsin the po-
sition shown it will permit the stud to pass
and the pulley to revolve without driving the
shaft. The cluteh-pin ¢° is attached to an
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spindle, 7%, sliding longitudinally within the | It will be observed that all of the driving

tubular driving-shaft. The inner end of the
spindle is connected by a pin passing through
the slits in the shaft to an external collar, j°,
which is grooved circumferentially and con-
nected by a pin or its equivalent to a control-
ling or shipping lever, &%, the motion of this
lever in one direction serving to engage the
clutch-pin and set the shaft in motion, while
its movement in the opposite direction effects
thedisengagement. Theshipping-leverisop-
erated in the first instance to engage the
clutch by means of a hand-lever, Z, which ex-
tends to the front of the machine in position
to be operated by the attendant. The parts
are held in connection for the proper length
of time by means of a wheel, &', acting against
a roller at the lower end of the shipping-le-
ver k% this wheel being provided in one side
with a notch into which the roller may fall,
as shown in Fig. 46, to permit the discou-
nection of the clutch. A worm-wheel, m’, ap-
plied to the shaft of the wheel 7, is turned
by a worm on the end of the driving-shaft.
When the hand-lever Z is operated to en-
gage the clutch, motion is communicated from
the shaft to the wheel P, which is at once
turned so as to carry its notch away from the
roller of the shipping-lever, the effect of which
is to retain the clutch in engagement until the
wheel P’ has made a complete revolution and
again brought the notch beneath the roller,
whereupon the parts automatically disengage.
The other parts of the machine are so timed
that this single rotation completes the pro-

Action of a printing-bar. The shaft A*, which
carries the wheel ¥, also carries a eam, %, be-
fore alluded to, for operating the pump.

To effect the tilting of the melting-pot, as
before described, the wheel I* is provided in
one side, as in Fig. 45, with a cam-groove, n®,
which engages a roller on a lever, ¢°, the lower
end of which is connected by a rod, 9° to the
lever m* which actuates the main clamping-
bar, the tilting-pot, and the rear aligning-bar.

To effect the automatic adjustment of the
stop-pin frame and retracting-plate, which, it
will be remembered, are operated from the
lever M, as shown in Figs. 1 and 16, I con-
nect the said lever ¢°, which extends downward
tooneend of alever, 7%, which isinturn pivoted
to the main frame and raised and lowered at

_suitable intervals by means of a cam, §, which

is also mounted on the shaft carrying the
caws before alluded to. The lifting head P
is carried; as shown in Fig. 3, by an arm, #,
sliding in a dovetailed groove in.the upright
portion of the main frame. It is sustained
and elevated to lift the bars by means of a
chain, «°, attached to and arranged to wind
upon a pualley, ©*. mounted on a horizontal
shaft in the top of the main frame. This shatt
is provided, as shown in Fig. 1, with.a pin-
ion, w*, operated by a vertical rack-bar, a%
the lower end of which is attached to an op-
erating-lever, ¢°, lifted at proper intervals by
a cam, 2°, mounted on the shaft A® :

cams and wheels are mounted upon the single
transverse shaft.

Operation.—The operation of the machine as
a wholeisasfollows: The partsstand normally
in the position represented in Fig. 1, the head
P being in its elevated position, and the entire
series of matrix-bars suspended thereby at
their highest elevation. At this time the
weight v acts to urge the adjusting-pin frame
toward the right, the indicator mechanism

.stands at zero, the alarm mechanism is set for

action, and the stop-pins stand in their nor-
mal positions—that is to say, in line with
each other—as represented in Figs. 22 and 24.
The operator now depresses in succession the
various keys representing the characters to
be employed in the order in which the char-
acters are to appear. At the termination of
each word, or at other suitable points, he de-
presses the spacing-bar. At the depression
of the first key-the corresponding adjust-
ing-pin forces backward the appropriate stop-
pin to arrest the motion of the first bar.
‘When the key is released, the adjusting-pin
frame moves toward the right, thus bringing
the adjusting-pins opposite the second matrix-
bar, so that at the operation of the second key
the stop-pin to arrest the second matrix-baris
in turn projected to therear. This operation
is repeated until a snitable number of spaces
and characters has been designated. Theag-
gregate value in width of the characters and
spacesthus designated will appear on the indi-
cating mechanisin at the front, At asuitable
time,near the completion of the line, thealarm
mechanism will give notice that the line is
nearly completed, and the operator inspecting
the indicator will determine whether or not
there is sufficient room remaining to be filled
by additional letters orcharacters. If not, he
observes on the scale the width of the space to
be filled, and knowing the number of bars
which have been indicated for spacing pur-
poses he presses the foot-lever ', in order to
permit the movement of the adjusting - pin
frame to the left, and repeatedly depresses the
particular spacing-key representing a spac-
ing-surface of suitable width. The result of
this action is to cause the projection of the
stop - pins representing spaces on the bars
which have already been designated for spac-
ing. At thecompletion of this operation there
will be a sufficient number of stop-pins pro-
jected to arrest all of the bars which areto be
called into use, but as yet the pins do not pro-
ject sufficiently to the rear to effect the stop-
page ofthe bars. The operator now depresses
the lever Z, the effect of which is to setin ac-
tion the automatic mechanism. The first ef-
fect of this action is to cause the stop-pin frame
to be moved rearward in order to bring the
rear ends of the stop-pins to arrest the matrix-
bars, as indicated in Fig. 20. The lifting-
head p now commences its descent, lowering
the entire series of matrix-bars, which arein-
dividunally arrested by their respective: stop- -
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pins in such position as to bring the selected
characters in the common line opposite the
mold. As the movement of each bar is ar-
rested, the lifting-head descending therefrom
permits the dog Q of said bar to engage the rear
guide-plate, ¢, and sustain the barafter the dis-
engagenient of the stop-pin. Afterthe matrix-
barshavebeen adjusted,the clampsp®and o*ad-
vance from opposite sides to clamp the bars
between them. The clamp p* reachesits limit
of movement in advance of the other, so that
on one side the series of bars stand always
at the same point. The clamp o, continuing
its movement, applies a yielding pressure to
the series of bars, which are thus confined
snugly together irrespective of their number
or width. As the c¢lamp o° advances, the

- aligning-pin thereon is advanced through the
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bars, whereby they are brought to substan-
tially the required adjustment previous to
the action of the clamps thereon. At or
about, the time that the lateral clamps act on
the bars the aligning bar or blade a* énters the
grooves in their rear edges, thus perfecting
the alignment. This action is immediately
followed by the advance of the clamping-bar
A’ from one direction and of the melting-pot
from the opposite direction. - At this time it
will be perceived the matrix-bars are locked
firmly in position on ali sides,with the mouth
or delivery-port of the melting-pot in inti-
mate contact with the mold. Immediately
after the foregoing operation the piston »* de-
scends, delivering the molten metal forcibly
into the mold, where it immediately assumes
the form of a printing-bar, the edge of which
bears in relief the letters or characters in the
sequence and arrangement in which they are
to be printed. The melting-potand clamping-
bar A’ and thealigning-bar ¢* now retreat,and
ab or about the same time the lateral elamps
are moved apart, withdrawing the aligning
rod or pin from the bars.. The retraction of
the lateral clamps isaccompauied by the open-
ing of the mold, the upper portion of which
carries the newly-formed bar to one side of
the machine, where it is detached from the
mold by the plate ¢*, as before explained.
During the performance of the casting op-
erations above described fhe retracting-plate
K was moved in such manner as to draw all
the stop-pins backward within their support-
ing-frame, so that they no longer engaged the
heads and slides of the matrix-bars, which
latter were thereafter sustained wholly by the
dogs Q. After the retraction of the pins, as
above stated, the pin-frame was moved bod-
ily forward, carrying the entire series of stop-
pins to their normal position, so that the op-
eration of the finger-kevs to designate the
characters for the second line could be carried
on without interfering with the casting of the
first line. ) _
Modifications.— WhileI prefer to employ con-
tinuous or rigid matrix-bars, as hereinbefore
described, it isto be distinetly understood that

I may substitute therefor bars composed ofshort

13

sections jointed together after the manner of
a chain, these jointed bars being adapted for
operation in connection with the other parts
of the machinein substantially the same man-
ner as the rigid bars hereinbefore described.
It is also to be understood that in place of the
maftrix-bars T may substitute in connection
with the casting mechanism matrix-wheels
arranged to operate in essentially the same
manner as the wheels described in Fig. 40 of
my application for Letters Patent filed onthe
10th day of July, 1884, No. 137,225. ;
‘While practical experience has shown that
molten ty pe-metal is the best material known
in the art at the present day for the formation
of the matrix-bars, it is to be understood that
I may substitute therefor any plastic material
adapted to be forced into the mold for the
formation of printing-bars, and this whether
the material hardens or solidifies within the
mold or whether it vrequires additional treat-
ment, such as baking,after delivery therefrom::
The matrix-bars herein described constitute
an important feature of myinvention. While
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it is preferred to use them in connection with -

mechanism such as herein described for ad-
justing and clamping them, and for taking an
impression from the aligned characters, it
should be understood that they are adapted
for use in machines other than the one shown,
and indeed that for special purposesthey can
be adjusted and operated by hand, the ad-
vantages arising from the tapering form, the
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presence of the spacing-surfaces between the

characters, and from the other features of nov-
elty, being in no wise dependent on the other
parts with which the bars may be used. TFor
these reasons, and because the invention in
this regard resides in the individual bar rather
than in the duplication of the first bar, I
make claim herein to the form of the indi-
vidual bar.

I am aware that an attempt has been made
to connect separate dies or matrices, each rep-
resenting a single character, by means of thin
flexible bands or cvrds to which they were at-
tached. -

It is to be noted that my bar is continuous;
that it possesses a considerable stiffness or
rigidity, so that it inay be pushed or pulled
endwise without difficulty; that the charac-

110

115

ters are formed directly in the barand in close .

proximity toeach other,instead ofbeing widely
separated, as was necessary with dies united
by flexible connections.

I believe myself to be the first to produce a
solid or continuous matrix-bar having the
characters impressed -or indented directly
therein, and the first to produce a matrix-bar’
presenting continnons or practieally continu-
ous side faces, so that when arranged side by
side the bars may be moved past each_ other
without collision and without the necessity of
intermediate guides. I also believe myself to
be the first to provide a matrix-bar with spac-
ing-surfaces elevated above the level of the

characters therein, and thefirst tolocate spac-
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ing-surfaces at suitable points between the
characters, so that a bar may be stopped at
different points in the course of its descent to
present a blank surface at the aligning-point.
I also believe myself to be the first to combine
with a changeable or convertible matrix—that
js to say, a matrix composed of a series of dies
or individual matrices adapted for transpo-
sition or rearrangement—a mold and a cast-
ing mechanism, and it will be manifest to the
skilled mechanic that the construction of the
mold and of the mechanism for delivering the
metal therein may be modified without chang-
ing substantially the mode of connection or
departing from the limits of my invention.

Having thus described my invention, what
I claim is—

‘1. A continuous matrix-bar having a series
of intaglio characters formed in its edge to
be read transversely thereof, as confradistin-
guished from a series of matrices united by a
flexible band or cord. -

2. The improved matrix-bar for use in a
stereotyping-machine, consisting of a contin-
uous bar having in its edge a series of trans-
verse grooves or notches each with an intaglio
character therein, substantially as described
and shown.

3. An improved matrix - bar for use in a
stereotyping-machine, consisting of a contin-
uous bar tapered on its side faces, and pro-
vided in its edge with intaglio characters ar-
ranged in the order of their width, and with
intervening surfaces raised above the charac-
ters. .

4. The improved matrix - bar for use in
stereotyping consisting of a tapered bar hav-
ing at its edge intaglio characters arranged in
the order of their width, and blank spacing-
surfaces of different widths also arranged in
the order of their width at suitable points be-
tween the characters. )

5. A matrix bar or strip provided at its
edge with a line or series .of intaglio charac-
ters, and with a series of ‘spacing-surfaces of
different widths distributed between the char-
acters, substantially as described and shown,
whereby all the bars may be moved in the
same direction and each bar caused to present
a character or a space at the aligning-point,
as demanded. '

6. The matrix-bar containing the intaglio
characters, and the notches to receive an align-
ing device.

7. The matrix-bar containing the intaglio
characters and the fransverse perforations,

. substantially as shown.

-~

8. The combination, substantially as de-
scribed and shown, of a series of bars each
tapered endwise and in the opposite direction
from the bar or bars next adjacent thereto,
and each provided at the edge with a series
of characters whereby single characters on the
several bars may be brought toa common line

. without ' being thrown from a vertical position.

9. In a machine for producing type-bars
and the like, the series of parallel bars or car-
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riers;, each provided with- a line of intaglio
characters, and intervening spacing-surfaces
arranged in the order of their width, said bars
being combined and adapted for independent
motion-in a longitudinal direction, substan-
tially as described.

10. In a machine for producing printing--

bars, the combination of a plurality of inde-
pendently - movable bars, arranged side by
side, tapered alternately in opposite direc-
tions, and provided at one edge with intaglio
characters and spacing-surfaces, substantially
as described.

11. The series of longitudinally - moving
bars tapered alternately upward and down-
ward, and provided with intaglio characters
and spacing-surfaces, in combination with a
series of finger-keys to designate the charac-
ters, devices, substantially as described, for
arresting the individual bars at different
points, and the connecting mechanism, sub-
stantially as described, between the keys and
stop devices, whereby the designated charae-
ters and spaces may be assembled in a com-
mon line to form a matrix.

12. A temporary or convertible matrix for
type bars or lines, consisting of a series of
parallel independently-movablebars provided
at their edges with intaglio characters and in-
tervening blank surfaces rising above the char-
acters. i

13. The matrix-bars B, tapered in one di-
rection and connected to heads D, and the in-
termediate matrix-bars tapered in the reverse
direction and connected with slides  E by in-
termediate devices,substantially as deseribed,

- causing them to move in the opposite direc-

tion from said slides, in combination with
stop-pins engaging, respectively, the heads of
bars B and the slides of bars B,

14. In combination with the series of ma-
trix-bars alternately tapered upward and
downward, and each having characters ar-
ranged therein in the order of their width,the
heads attached to all the bars, the reversely-
moving slides connected to the alternate bars,
the stop-pins arranged in rows extending at
right angles to the length of the bars,and the
laterally-movable frame provided with adjust-
ing-pins each arranged to act upon the corre-
sponding stop-pins of all the bars.

15. The combination, substantially as de-

sceribed, of the sliding heads D, having the.

tapered matrix - bars attached, the grooved
guide-plates for said heads, the slides F, the
cords or'chains E, passing over pulleys from
slides F to the alternate matrix-bars, and the
two series of stop-pins extending rearwar.l
different distances to engage the heads and
slides, respectively, as shown.

16. In combination with the matrix - bars
and stop-pins,the adjusting-pins slotted at one
end. and the crank-shafts extended through
said slots, as shown.

17. The vertically-grooved guide-plates ¢ ¢,
the latter provided with shoulders or notches,
in combination with the sliding heads D, hav-
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ing the matrix-bars attached,the dogs Q, piv-
oted to said heads and provided with the two
shoulders at the lower end, the springs to
actuate said dogs, the lifting-head P, and the
stop-pins.

18. In combination with the stop-pins G &/,
their sustaining-frame H, the retracting-plate
I, the supporting-studs »,on which said frame
and plate move forward and backward, and
the vertieally - movable frame o, seated in
grooves in the frame H, and provided with
the sinuous slots connected with the retract-
ing-plate and the studs =, as described and
shown, whereby the longitudinal motion of the
frame o is caused to effect the joint and inde-
pendent motion of the pin-frame and retract-
ing-plate, and thereby the various adjust-
ments of the stop-pins.

19. In combination with the gravitating
matrix-bars and their sustaining - heads, the
transverse sustaining-bar, the stop-pins, the
laterally-movable frame K, theadjusting-pins
therein, and the connection, substantially as
described, between said frame and the bar,
whereby support is afforded for those bars not
called into action. ‘

20. The combination, substantially as de-
seribed and shown, of the matrix-bars, finger-
keys to designate the characters, the inter-
mediate stop mechanism, substantially as de-

_scribed, whereby the keys are enabled to ar-
" rest the advance of the respective bars, and
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the bar or support to prevent the advance of
those bars which are not called into action.

21. The series of matrix - bars, combined,
substantially as described and shown, with
the finger-keys, the laterally-movable frame
provided with adjusting-pins, the stop-pins,
the lifting-head P, the dogs Q, and the slid-
ing bar, whereby designated characters of the
respective bars may be brought to a common
line and those bars not called into use re-
tained in their normal position.

22, The tapered independently - movable
matrix-bars, each provided with intaglio char-
acters and two or more spacing-surfaces dif-
fering in width, in combination with finger-
keys designating the respective characters and
spaces, and intermediate stop devices, sub-
stantially as described and shown, acting di-
rectly to arrest the respective bars with their
predetermined characters and spaces in a com-
mon line.

23. The adjusting-pins,slotted as shown, in
combination with the crank-shafts passing
through the slots, the springs applied to rock
said shafts, the finger-keys, and the rods ex-
tending from the keys to the shafts, whereby
the springs are caused to retract the adjust-
ing-pins and lift the keys.

24. The matrix-bars, the finger-keys to des-

-ignate the characters, mechanism,substantially

as deseribed, to arrest the advance of the in-
dividual bars, the rods O,t0 actuate said mech-
anism, the cam-slides ¢’ attached to said rods,
and the indicating mechanism, substantially
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as described, connected to and operated by
said slides, whereby the aggregate width of the
designated characters is antomatically shown.

25. In combination with theslides ¢* and &,
the dogs j?and f? the indicator-rod and its re-
turning-spring, provided with the projection
¥*, the detent 7% and the spring-actuated arm,
whereby the indieator is automatically op-
erated and restored to the starting-point.

26. The alarm-bell and its spring-actuated
striker having the arms to release the dogs,
in combination with the slide d?, dogs f* and
7 indicator-rod ¢*, with the stud #*,and detent
7, whereby the alarm is operated to indicate
the completion of the line, and the indicator
automatically restored to the starting-point.

27. The bell and its spring-actuated striker
bearing two trip-arms, in combination with
the indicator-rod bearing studs «* #*, its restor-
ing-spring, the detent 7%, bearing the shoulder
% the dogs f* 4, plate d, and slides ¢, con-
nected to the respective finger-keys.

28. Incombination with the bell and spring-
actuated striker, the detent having both the
extremity and thé shoulder to engage the
striker, and the indieator-rod provided with
the two studs # and «?, whereby the alarm is
caused to sound twice, as and for the purpose
described. '

29. In combination with the stop-pins ar-
ranged in horizontal rows, as described and
shown, the laterally-movable frame K, having
adjusting-pins J mounted therein, the two
weights tending to move the frame K in op-
posite directions,and mechanism,substantially
ag described, for throwing said weights into

70

75

8o

go

95

100

action alternately at will, whereby the series

of adjusting-pins may be carried backward
past the successive stop-pins to effect the justi-
fieation or correction of the spacing.

30.  The independent tapered matrix-bars,
each provided with a plurality of spacing-
surfaces, the row of stop-pins for each bar,
the series of adjusting-pins mounted in the
laterally-movable frame, the finger-keys and
connections whereby they are enabled to pro-
ject the adjusting-pins, the bar V, provided
with the slides to arrest the backward move-
ment of the adjusting-pin frame, the space-in-
dicating bar and its connections to project

the slides, and the device, substantially as de- -

gcribed, to restore said slides connected with
all the spacing-keys, whereby the operafor is
enabled to first adjust the stop-pins for all the
characters in a line and subsequently adjust
the intermediate stop-pins for the spaces.

31. In combination with the matrix-bars’

and stop-pins.thelaterally-movable adjusting-
pin frame X, the rack-bar V, the slides ¢ there-
in, the shaft provided with the pinion and the
two escape-wheels &'+, the detent ¢, the lever
', to project the slides rearward, thearm 7, to
restore the slides and engage the detent-wheel
9, and devices, substantially as described,
connecting the lever « with the spacing-bar
U, and the arm I with the space-keys, as de-
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scribed, whereby the operator is enabled at

will to set the machine for the use of spaces
of any desired width.

32. In combination with the maftrix-bars
provided with spacing-surfaces, the finger-
keys and intermediate mechanism whereby
the keys are enabled to arrest the bars with
the designated characters or spaces at the
aligning - point, the counting or indicating
mechanism, substantially as deseribed, to show
the aggregate width of the selected characters
and spaces, a connection between said mech-
anism, substantially as described, and those

_finger-keys which represent characters, and
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a separate connection, substantially as de-
scribed, between said indicating mechanism
and the independent.space-bar U, as de-
scribed, whereby the aggregate width of the
selected characters and intermediate spaces of
minimum width may be indicated and the de-
vices adjusted to bring the characters in po-
sition previous to adjusting the devices for
bringing the spaces in position, so that the
operator may effect the spacing or justifica-
tion .of each line after the designation of the
characters therein.

33. In combination with the perforated
matrix-bars, the aligning-rod ‘arranged to be
projected through the series of bars.

34. In combination with the series of per-
forated matrix-bars, the - aligning-rod, and
atutomatic mechanism, substantially such as
described and shown, for advancing and re-
tracting the same.

35. The perforated matrix-bars, in combina-
tion with the laterally-acting clamp and the
aligning-rod attached to one of said clamps,
as described.

36. In combination with the perforated
matrix-bars, the aligning-rod, and the clamps
having the rod attached, the stripper-plate 7,
as described and shown, to prevent the bars
from moving laterally and biting upon the rod.
- 37. In combination with the matrix-bars,
the aligning-rod, the clamp, and the stripper,
the stripper-retracting rod connected with the
clamp and having a limited independent mo-
tion, as described.

38. Incombination with the notehed m'LtI‘lX-
bars, the aligning-blade arranged to enter the
notches, as described.

39. In combination with the perforated and
notched matrix-bars, the aligning-rod, the
aligning-blade, and automatic mechanism,sub-
stantially as described, for advancing the rod
and the bar in the ordex named.

40. In combination with the matrix-bars
and finger-keys, and intermediate mechanism,
substantially as deseribed, for bringing into
action a larger or smaller number of bars, the
slide to sustain those bars whicl are not called
into action, and lateral clamping devices act-
ing only on those bars which are in action.

41. The series of independent movable ma-
trix-bars, the head P, to lift said bars to -a
common height and lower them in unison, the
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finger-keys to designate the characters, inter-
mediate mechamsm substantially such as de-
scribed and shown, ad]usted by the keys to
arrest the descent of the individual bars, and
a lateral clamp aecting below the points to
which the lower ends of the bars are raised by
the lifting-head, whereby the clamp is enabled
to act upon those bars which are called into
action and permitted to pass beneath those
bars which are not called into action without
acting thereon.

42. The laterally-acting clamps, in combi-
nation with the independently-movable ma-
trix-bars, and mechanism, substantially as de-
seribed, for lifting the bars above the level of
the clamps wher ebv the clamps are permitted
to pass beneath the bars which remain elevat-
ed to act upon those which have been called
into use.

43. In a machine for producing printing-
bars, the combination, substantially as de-
scribed and shown, of a changeable matrix
composed of independent movable lines or se-
ries of intaglio characters-and a casting mech-
anism to co-operate with the selected and
aligned characters, whereby the matrix may
be caused to present any desired characters
in line and a cast be then taken of all the
aligned characters at a single operation.

44. In a machine for producing printing-
bars, the combination, substantially as here-
inbefore described and shown, of the series of
independently-movable matrix-bars, theseries
of finger-keys to designate the characters, the
stop mechanism, substantially as described,
actuated by the keys to arrest the individual
bars with their designated characters in a
common line, the mold extending transversely
across the series of bars, and the mechanism
for supplying the mold with molten metal.

45. The mold, in combination with the se-
ries of matrix-bars to close the same on one
side and the melting-pot having a delivery-
mouth to close the same on the opposite side.

46. In a machine for prodncing printing-
bars, the combination, substantially as here-
inbefore described and shown, of the inde-
pendently - movable. matrix-bars, the finger-
keys to designate the characters, the interme-
diate stop mechanism, substantially as de-
scribed, connected with the keys to arrest the
motion of the individual bars, the clamps to
hold the adjusted bars, the mold extending
across the bars, and the melting-pot and force-
pump, said members organized for joint op-
eration, as described.

47. In a machine for producing stereotype-
bars, the combination, substantially as here-
inbefore described, of the changeable or con-
vertible matrix, the mold co-operating there-
with, and appliances, substantially such as
shown, for melting metal and forcing the same
into the mold.

48. The matrix-bars, in combination with
the clamping-bar across their rear edges, the
sectional mold across their front edges, the
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lateral clamps, and the melting-pot closing
the mold on one side and arranged to deliver
molten metal therein.

49, In combination with the movable melt-
ing-pot and movable clamping-bar A’, the in-
termediate matrix-bars, and mechanism, sub-
stantially such as shown, to close said mem-
bers against the bars.’

50. The matrix-bars, the sliding clamping-
bar, the movable melting-pot, combined with
the levers and links connecting the clamp and
pot, as shown. ‘

51. In combination with the matrix-bars,
the clamping-bar A’, the aligning-bar mounted
therein, and the actuabting devices, substan-
tially as described; whereby the aligning-bar
is advanced previous to the advance of the
clamp. ‘

52. Theseparable sliding mold, as described,
having one of its parts provided with the lon-
gitudinal rib to prevent lateral displacement
of the casting and with the stud to carry the
casting endwise as the mold is opened.

53. In combination with the mold having
the sliding top, the ejector ¢%, to detach the
casting therefrom.

54. In combination with the two-part sep-
arable mold, as described, the vibrating eject-
or ¢!, to detach the cast from the open mold,
and the reciprocating rod to deliver the de-
tached cast in an endwise direction.

55. In combination with the matrix-bars,
the shouldered mold-sections, and the clamps

o® P, connected to said seetions, whereby the.

width of the assembled matrix-barsis caused
to determine the length of the mold.

56. Ina machine for the production of print-
ing-bars, the combination, with automatic
driving mechanism, substantially as described,
oftheindependently-movable matrix-bars, the
finger-keys to designate the characters, the
stop-pins to arrest the respeective bars, de-
vices, substantially such as shown, connected
with the keys to set the stop-pins, the mold,
the melting-pot, and force-pump, and the
movable frame whereby the stop-pins, pre-
viously adjusted by the key connections, are
first moved into position to arrest the bars,
and subsequently restored to their original
positions, whereby the casting of one bar and
the designation of the characters for another
one are permitted to take place at the same
time.

57. In combination with the matrix-bars
and the clamping-bar A’, movableto and from
the same, thelateral clamps mounted onslides
on the bar A’, as shown.

58. In combination with the melting-pot,
the movable mold -section provided with a
wiper to traverse the mouth or delivery port
of the pot.

59. In combination with the movable mold-
section adapted, as described, to carry the
cast, the fixed knife to dress the edge of the
cast, whereby the casts are rendered uniform
in height and straight on the base.
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60. In combination with the matrix- bars,
the pivoted melting-pot provided with the
face to close the mold, and with the delivery-
orifice in said face, and mechanism, substan-
tially as described, to effect the rocking mo-
tion, whereby it is caused to serve the addi-
tional purpose of a clamp to hold the bars in
position.

61. In combination with the laterally-mova-
ble pin-frame K, the indicating mechanism,
and the stop-pin frame movable forward and
backward, the haund-lever M. connected there-
with by means, substantiaily as described,
whereby the various parts may be instantly
restored to theirinitial positions to permit the
commencement of a new line in the event of
an error having been committed.

62. In combination with the indicator-rod
¢’ and dogs f* /%, the striker provided with
arms to trip the dogs, the detent +% and the
slide ¢*, having inclined surfaces to trip the
detent and striker and subsequently reset the
striker. '

63. In combination with a mold open on
twosides, aseriesof movable matrices grouped
in line against one side of the mold, a pot or
reservoir acting against the opposite side of
the mold, and a pump to deliver the molten or
plastic material into the mold, as described
and shown. :

64. In combination with the matrix - bars,
mold, and melting-pot, the finger-keys to de-
signate the characters, the stop mechanism,
substantially as described, between the keys
and bars to arrest the motion of the laftter, the
dogs to sastain the adjusted bars independ-
ently of the stop mechanism, and the auto-
matic mechanism, substantially as deseribed,
for moving the adjusted stops into the path of
the bars, and subsequently restoring them to
their normal position, whereby the two opera-
tions of forming one bar and. designating the
characters for another may be carried on si-
multaneously.

65. The matrix-bar having therein trans-
verse grooves with intaglio characters in the

bottom, said grooves being of uniform width

at the edge of the bar, but of different widths
at the bottom corresponding to the heights of
the respective characters.

66. In combination with the adjusting-pins
J, terminatingin different vertical planes, the
crank-shafts I, arranged in two vertical rows,
as described. : ;

67. The series of bars provided with spac-
ing-surfaces of different widths, in combina-
tion with stops, substantially as described,
adapted to arrest the bars with any one of the

spaces at the aligning-point, whereby the par- .

ticular space toappearin the line may be posi-
tively determined.

68. A series of independently-reciprocating
bars each provided with a series of characters
and a series of spacing-surfaces, in combina-
tion with a series of stop-pins for each bar,
one for each character, and one for each space,
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substantially as described and shown,whereby | a clamp or pressure device, substantially as
each bar may be positively stopped to pre- | deseribed, to urge the bars edgewise toward
sent a character or a space at a point of align- ;| the mold, whereby they may be released for 15
ment to the series. adjustment and then claimped tightly to the
5 69. Thecombination of the series of parallel | mold,

matrix-bars, and the mold having its parts In testimony whereof 1 hereunto set my
mounted, substantially as described, to move | hand in the presence of two attesting wit-
transversely of the bars, whereby the removal | nesses. :

of the casting is facilitated. ‘ OTTMAR MERGENTHALER.
1o 70. Incombination with the elongated mold, ‘Witnesses:
the series of independent matrix-bars lying M. RABENAU,

transversely across the face of the mold, and JULIEN P. FRIEZ.



