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Application filed June 16, 1883. Serial No. 98,269.

To all whom it may concern:

Be it known that I, OTTMAR MERGENTHA--
LER, a citizen of the United States, residing at
Baltimore, in the State of Maryland, have in-
vented new and useful Iimprovements in Ma-
chines for Casting Stereotypes, of whieh the
following is a specification.

My invention comprises mechanism which

* relates in natural order to the subject-matter
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of applications for Letters Patent of the United
States filed by me uponthe 15th day of Mfu ch,
A. D. 1883.

The general object of my former inventions
being to produce the matrix for a stereotype-
mold by successive type-impressions npon a
strip of plastic material in intaglio, my pres-
ent invention has for its object, first, to” pro-
vide automatic mechanism for casting sepa-
rate single-line stereotypes so constructed thab
they may be locked up in a chase and used
upon a press, like so many sticks of type; see-
ond, to provide an automatically separable
mold havi ing its bottom closed by the matrix
and adapted to move toward discharge spouts
or nozzles to receive the cast, and to open and
separate therefrom to dlSChdI‘("e the molded
stereotype-bloek; third, to combme with an
automatically opening and closing mold mech-
anism for locking its separable parts in posi-
tion to receive the tlow, and for unlocking the
same to permit the removal of the casting;
fourth, to eombine with a reciprocating mold
a plate closing its upper side intermediate be-
tween it and the discharge-openings for the
molten metal, and having orifices registering
with said openings, through which the metal
may enter the mold, said plate being automat-
ically separated from the mold and from the
diseharge-nozzles between each flow; fifth, to
pr0v1de said intermediate plate with devices
for holding aud withdrawing the casting frown
the mold as the latter opens and 1ecedes and
for sustaining said casting when wholly re-
moved; sxxbh, to combine w1th an automatic
mechan sm a separable mold, a matrix clos-
ing the bottom of said mold, devices for recip-
rocating it toward and from discharge-nozzles
communicating with a well of melted type-
metal, and apparatus for forcing said metal at
stat(d intervals into the mold seventh, to

{(No model.)

combine with a well containing melted type-
metal and having discharge-nozzles through
which it is forced into the mold devices for
antomatically supplying said well with molten
metal from a reservoir, and controlling the
supply i1 such a manner as to constantly re-
tain the same quantity of metal in the well;
eighth, to combine with a reciprocating and
and separable mold a matrix composed of a
series of strips containing type-impressions,
and mechanism for advancing the matrix be-
tween each flow, bringing the impressed strips

successively into the bottom of the mold, and.

deviees for locking the separable parts and

55
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advancing the mold to receive the flow of 65

melted metal; ninth,to providea mold for cast-
ing single-line. stereotypes, having a separable
plate closingits upper side, provided with ori-
fices for the admission of the melted metal and
intermediate recesses of exactly equal depth for
forming a true bottom to the stereotype block
or casting; tenth, to combine with the reeip-
rocating mold and the discharge-nozzles an
intermediate plate having orifices registering
with said nozzles and provided with a sepa-

rable protecting-plateof mica or similar mate-

rial; eleventh, to provide positive mechanism
whueby the opemtlon of the devices for re-
tracting the mold aund discharging the cast-
ing therefrom is rendered cer t.ml twelfth to
combme with a well containing melted type-
metal and having a discharge-channel lead-
ing to the mold a plunger having an auto-
matic valve, which opens to 1dmlt metal to
a plunger-chamber commununicating with the
discharge-openings and mechanism for operat-
ing said plunger at stated intervals to force
the melted metal throngh the discharge-chan-
nel into the mwold ; thirteenth, to p10v1de an

automatic appamtns in whicll melted stereo- ¢

type metal is forced at stated intervals into a
reciprocating separable mold, and having de-
vices which advance said mold to the dis-
charge-nozzles, locking its parts together to re-
ceive the flow of metal, and which open the
mold and withdraw it, the casting being re-
moved during the}latter operation; fou rteenth,
to produce by antomatic mechanism a series
of stereotypes or stercotype-blocks, each rep-
resenting a single line of justified type, and
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2 347,918

having supporting -logs formed upon their
bottoms during the operation of easting, and
affording a true snpport for each block when
placed upon the imposing-stoue.

To these ends my invention consists, essen-
tially, in the several mechanical combinations
and in the novel features of construetion here-
inafter described, and shown in the drawings
forming part of this application, in which—

Ifigure 1 is a central vertical section taken
longitudinally througb the machine, illustrat-

ing the general arrangement and relation of

the essential parts. Fig. 2 is a plan view of
the front end of the machine shown in Fig. 1.
Fig. 3 is a vertical section enlarged,showing a
portion of the apparatus illustrated in Fig. 1,
consisting of the discharge-nozzles, the sepa-
rable mold, the intermediate plate with de-
vices for withdrawing and sustaining the ecast-
ing, and the matrix with its feeding mechan-
ism. Fig. 41is a top view of the parts shown
in Fig..3. Fig. 5 is a detail perspective of the
parts composing the separable mold with the
var for Jocking said parts together, the several
members being separated for purposes of illus-
tration. Fig. 6 is a vertical longitudinal sec-
tion of the parts shown in Fig. 5, assembled.
Fig. 7 isa detail perspective showing the plate
intermediate between the mold and the dis-
charge-nozzles, with its devices for withdraw-
ing and sustaining the casting. Fig. 8 is ade-
tail perspective of the same part, taken from
the opposite side of the plate and showing the
separable protecting-plate. Fig. 9 is a per-
spective and transverse section showing a
modified form of construction of the plate
illustrated in Figs. 7 and 8. Fig. 10 is a per-
spective view of one of the actuating-cams
upon the main shaft of the machine detached.
Fig. 11 is a detail perspective of a cam-arm
rigidly mounted upon the main shaft for in-
suring the action of mechanism which with-
draws or retracts the mold. TFig. 12 is a de-
tail perspective of a cam which actuates the
plunger for foreing the melted metal into the
mold. Fig. 13isa detail perspective showing
one of the cams which actuate the rock-shafts
by which the mold is reciprocated, the shaft
engaging with said cam, the elbow-lever for
unlocking the mold and its actuating eam.
Fig. 14 is a detail perspective showing the
friction-wheel mounted upon the fly-wheel,
and bearing uponthe angunlar extremity of the
rock-shaft to insure its engagement with the
cam in withdrawing or retracting the mold.
Thepurposeofthe presentinventionisto pro-
duce stereotypes from matrices formed byaty-
pographic machine, thereby avoiding thelarge
expeunse for fonts of different typeand the labor
of tbe compositor, which are required by the
methods heretofore in use. To this end I

have shown and described in my former ap-
" plications mechanism for producing upon a
plastic surface suceessive type - impressions,
having a proper arrangement and spacing and
formed in a single line or narrow strip,which
may be divided afterward into any numberof

order of their arrangement.

lines of equal length, and which I propose to
mount upon a pliable foundation in any suit-
able manner,with a suitable interval between
the adjacent strips, the latter being adapted
to serve as matrices for a stereotype-mold,
with which they are caused to engage in the
Tuo this manner
I produce a separate stercotype of the type-
impressions in each separate strip, or, in
other words, of each line of justified matter,

said stereotype being in the form of a solid

block, which is type high when locked in a
chase, and having such dimensions that any
desired number of them may be arranged in
consecative order, and whenin form used npon
a press in the usual manner.

The present application is confined to the
mechanism for casting these single line stereo-
type-blocks.

Ain the §aid drawings indicates the frame-
work of the machine, in which the operative
parts are supported. In the upper portion of
this frame is arranged a reservoir, B, con-
taining stereotype metal in a molten condi-
tion, the heat necessary to produce fusion be-
obtained from a furnace, C, beneath said res-
ervoir, having a flue, C', for the eseape of the
products of combustion, and provided with
inclosing - walls with suitable doors to give
access to the fire-chamber.

In front of the reservoir B is placed a well,
D, having its top in the sanme plane with the

Dbottom of the reservoir, and heated by the

same furnace, C. This well is supplied with
melted metal from the reservoir through a
discharge opening, b, which is antomatically
closed and opened by a plag-valve, V', lying
within the reservoir and having its stem pro-
jeeting through the opening b. To the end of
this valve stem is connected one arm of a bell-
crank lever, b%, pivoted to a bearing upon the
frame, and having its other end connected by
a link-rod, % to a float, b*, withiu the well D.
As melted metal is discharged from the reser-
voir into the well, this float is lifted, raising

the arm of the bell-erank to which it is at-.

tached, and drawing down the opposite arm,
whereby the valve )’ is seated in thedischarge-
opening and further escape of metal isarrested.
By these devices the melted metal in the well
D is constantly retained at the same depth.
The quantity of metal contained in said well
may be varied by means of the pivotal ad-
justment of the link-rod upon the arm of the
bell-crank »*. The upper end of said link is
provided with several equidistant perfora-
tions, whereby the float may be set higher or
lower with relation to the lever 5% thereby
allowing the metal to rise te a higher level in
the well before the valve is closed in the res-
ervoir B..

‘Within the well D is placed a plunger, D,
packed through a metallic diaphragm, 4, in
the bottom of the well, by which the latter is
separated from a planger-chamber, D? below
it. The plunger,which is reciprocated verti-
cally in said chamber, has aguide-rod,d’, mov-
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ing ina guide-yoke. D? and is provided with
a central channel, &, extending upward from
its bottom to a point above the diaphragm d,
where it opens into a transverse channel, &,
which pierces the wall of the plunger. A
valve, d*, closes against the lower open end of
the channel &, and has a stem. @°, traversing
said channel with a pin inserted in itsend and
entering the transverse channel &’. As the
plunger 1) rises in the chamber D’ molten
metal from the well D flows through the chan-
nels &’ and &* into the plunger-chamber, the
valve d* dropping until it hangs by the cross-
pinin its stem from the channel ¢*. When
the plunger moves downward, however, the
pressure of the metal in the chamber closes
said valve, and prevents the metal from being

. forced back through the channels by which it

20

25

30

has entered.

Eindicates a channeled septum, forming the
frontinclined wall of the well D,and having its
inner passage communicating with the lower
part of the plunger-chamber D* This chan-
neled wall,like the remaining partsofthe well,
may be constructed of cast-iron; but at its ap-
per edge is attached a cap, E, of some metal
which is agood conductor of heat, such as cop-
per. This cap has an obligue channel, ¢, form-
ing a continuation of the channel in the septum
I, and leading to discharge-nozzles ¢/, formed
upon the front inclined face of the cap E'. The
latter, which is secured to the septum E by
screws passing through its ends, as shown in

- Fig. 2, is coextensive with the top of the wall
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upon which it is mounted, and the discharge-
nozzles are arranged upon its face at equal in-
tervals, as illustrated in Fig. 4. Tach of these
nozzlesis pierced by a small central opening,
¢, (see Fig. 3,)throngh which the melted metal
is driven by the descent of the plunger D',
Upon the forward end of the frame A are
placed supports A’ inclined toward the chan-
nefed wall E, and forming a right angle there-
with, Thesesupports, which extend nearly
buat not quite to the outer face of the wall I,
rest upon a plate, A% which is bolted to the
end of the frame A, as shown in Fig. 1, and
they support the reciprocating mold. F, the
construction of which will first be described.
The separate parts composing this mold are
shown in Fig. 5 detached from eachi other and
in Fig. 6 assembled. Themold proper is com-
posed of two halves—an upper, ¥/, and a lower
half, I*. Tts ends are formed by an offset or
shoulder, f, formed upon one end of the upper
half, and a corresponding offset, /', formed
upon the oppesite end of the lower half, I
Upon the latter portion are placed two studs,
f* fi—one at each end—which engage wish
apertures f* f* in the upper half. These
studs are arranged one upon the offset /" upon
the lower half and the other in position to
cuter the aperture formed in the offset f up-
on the upper half. They are thus removed
beyond the end walls of the mold,and the up-
per half,whichis placed thereon, is guided and

held in proper position relatively to the lower

half, T The studs f* projeet above the top
of the part I, as seen in Fig. 6, and near their
ends notches f*are cut upon opposite sides of
each stud,and runping longitudinally with the
mold. Theupperedgeofeach notchisslightly
inclined downward, and a bar, F% is placed
upon the upper half of the mold, having slots
f° f°, enlarged at one end, as shown in Fig. 5,
which receive the noteched ends of the studs,
the oppositeedgesof eachslot lying within the
opposite notchesineachstud. The lower face
of the bar I¥ lies flat upon the part ¥, its up-
per surface being throughout a space coex-
tensive with each slot f? slightly inclined by
cutting the metal away, as shown in Tigs. 5
and 6. This inclination corresponds with the
inclination of the upper edges of the notches
J*in the studs. It will be seen that by mov-
ing the bar F® longitudinally the upper and
lower parts of the mold may be locked firmly
together, or by movenent in the opposite di-
rection may be released in such manner as to
allow them to separate slightly, for a purpose
hereinafterset forth. The length of the mold-
sections F' and F* is a very littleless than the
distance between the inner edges of the in-
clined supports A’ A’, and they are supported
upon thelatter by pins orstuds £ /% projecting
laterally from the ends of the lower half, 17,
and resting upon said support, as seen in Figs.
3 and 4. It will beseenthat when the two sec-
tions are placed together, as in Fig. 6, they
form the side and end walls of a rectangular
wold, the top and bottom thereof being en-
tirely open.

In front of the mold Fisarranged a matrix-
supporting block, G, havingalengthequal tothe
length of the mold-sections and of about the
thicknessof both. Itisconnected with the low-
er mold section,F?, by meansofarmsor barsgy,
formed upon its ends parallel with each other
and with theend wallsofthemold. Thesebars,
which aresquare, lie inrectangular recesses f°
S formedintheendsof thelowermold-section,
F*, and at the lower anglesthereof. Bachbar
¢ is provided with a longitudinal slot, ¢/, which
receives a pin, ¢, having a threaded end en-
gaging with a threaded perforation in the re-
cessed end of the part F*. The slots 4 are
reamed upon the outer faces of the bars g, to
permit the heads of the pinsto lie flush there-
with.

Upon the lower faces of the bars ¢, a shert
distance from their extremities, are placed
downwardly-projecting pins ¢* ¢% which have
bearing upon the extremities of a leaf-spring,
J%, centrally attached to the lower surface of
the mold-section I and which normally tends
to draw the matrix-block G toward the open
bottom of the mold. Upon that face of the
block G which is adjacent to the mold F is
formed a longitudinal portion orstrip, ¢, pro-
jeeting from the face of the block, having a
width equal to the distance between the side
walls of the mold; and so located that if the
block G were moved agaiust the mold said
projecting portion would close its open bot-
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tom without entering between the side walls.
Near eachtend of said strip is placed a pin, g%
projecting forward, by which the movement
of the matrix block toward the mold is lim-
ited.

Upon each inclined support A’ is placed a
bracket or lug, A® which limitsthe movement
of the mold ¥ as it recedes from thedischarge-
nozzles by the pins f° upon the lower mold-
section coming in contact with the ends of the
brackets. The matrix block G is, however,
permitted a still further movement, and being
drawn downward between the inclined sup-
ports A’ it is separated from the mold against
the tension of thespring f% until the partsare
in the relative position shown in Fig. 3. The
purpose of this separation is to permit the ad-
vance of the matrix which is suspended be-
tween the matrix-block G andtbeopen bottom
of the mold.

H indicates thesaid matrix, which is formed
inthe following manner: Uponasheet ofheavy
card-board or other suitable material are gined
or otherwise fastened border-strips hk, having
a thickness equal to that of the separate strips
of which the matrix is composed. DBetween
these strips, which are arranged longitudi-
nally, are placed transversely the several plas-
tic strips, #’, which have received the proper
type-impressions in the manner set forth in
the other applications filed by me heretofore.
These strips are fastened to the board in any
suitable manner, a proper and regular inter-
val, k%, being left between them. The im-
pressed strips &’ ave each a little larger than
the distance between the end walls of the mold,
and a little wider than the thickness of the lat-
ter; but the type impressions upon said strip
are wholly confined to the space represented by
the open bottom of the mold. The matrix
thus formed is suspended between the matrix-
block G and the mold F, resting against the
projecting strip ¢* and between the. pins g°
When first introduced,the lowerstrip is placed
opposite the mold, the matrix being fed down-
ward, by devices hereinafter deseribed, insuch
manner that said strips &’ may be caused to
engage with and close the bottom of the mold
in the manner following: Upon the rear face
of the upper and lower sections of the mold
are formed lips 1 2, respectively, having a
length equal to that of the strips A’, and sepa-
rated from each other, when the mold is closed,
by a distance equal to the width of the strip.
These lips are adapted to enter the intervals
between said strips as they are arranged upon
the card-board, and as the matrix is carried
toward the mold, and as the latter closes, they
guide the strip which lies between them into
such position that it closes the bottom of the
mold and places the impressed or indented
portion in position to form the matrix when
the cast is made.

Between the mold F and the discharge-noz-
zles ¢ is placed a cooling-plate, I, mounted
upon carriers i 4, which slide in the head or

cap E/, allowing the plate to approach and re-

347,818

cede from the discharge openings, the latter
movement being caused by a spring, i, bear-
ing against one or both of the carriersi. The
plate I, which is shown in detail in Figs. 7
and 8, is formed of steel, with orifices i* regis-
tering with the openings in the discharge noz-
zles ¢, and its rear face is cupped or concaved
slightly around each opening. Adjacent to
this face is placed a separable plate, I’, -of
mica, or similar material capable of resisting
great heat, said plate having openings &, cor-
responding with those in the plate I. The
lattér covers the top of the mold when it is
in position for the cast, and the metal passes
from the discharge-nozzles through it into the
mold.

Upon the front face of the plate I. and be-
tweenits ends, are formed two projecting lugs,
it i, erxch having a notch, #, cut in its inner
edge, the sides of said notch diverging up-
ward. FEach lug is of the same thickness as
the casting to be formed in the mold, and when
the latter is in position to receive the meited
metal said lugs project within the top of the
mold, and the casting is formed around and in
the notches of thelugs. The purpose of these
features is. that as the mold is withdrawn after
the cast the notched lugs will withdraw the
casting from the mold and will sustain it, as
shown in dotted lines in Fig..8, whence it may
be removed by simply turning the lower edge
of the bar upward ontil it is disengaged from
the notches . These notches are tapered in
such manner and to snch extent that the cast-
ing of soft metal may be disengaged by the
turning or tipping motion, notwithstanding
the fact that its upper edge is seated in the
recesses i, hereinafter referred to.

Referring to Fig. 7, it will be seen that upon
the face of the plate I, and between the dis-
charge-orifices #, are formed recesses &, having
their curved side in the longitudinal line of
the plate, and being of exactly equal depth
thronghout the series. The purpose of this
construction is to give a true support to each
single-line stereotype-block, for the reason
that, as melted metal is forced into the mold
F through the orifices ¢, it has been found
that the casting will have formed upon its bot-
tom opposite each discharge-nozzle either
slightly-concaved depressions with a project-
ing fin of metal surrounding each, or teats of
unequal length. In trimming off these pro-
jections not only is much time and labor ex-
pended, but the trimming-tool may cut away
the metal of the block, and thereby prodnce an
uneven bearing-surface, which, when placed
apon the imposing-stone, will not give a true
type surface. As these recesses i are located
between the said orifices,and as they formlugs
upon the bottom of each casting of exactly
equal height, no trimming of the block is nec-

essary, as each will, when placed upon the’

imposing-stone, support the stereotype-face
type-high and in position to be locked in the
chase.

By interposing between the discharge-noz-
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zles ¢ and the mold F the intermediate plate,
I, with its separable protecting-plate T, both
being automatically separaled from the dis-
charge-nozzles and from the mold, T amn able
to retain said plate at such a temperature as
to avoid its injury by overheating, since be-
tween each cast the mold is withdrawn and
the intermediate plate, I, is separated from i,
as well as from the discharge nozzles, thereby
allowing a certain interval during which the
plate may cool to a certain degree,

The matrix-block G is reciprocated toward
and from the discharge-nozzles ¢’ upon thein-
clined supports A’ by arms K, which are
mounted upon the ends of rock-shafts I, and
L/, Each of these arms (shown in Fig. 2, and
in dotted lines in Fig. 4) is connected by a
link, I, with an end of the matrix-block G,
both arms having, by the rocking of their
shafts L and I/, radial movement, whereby
said block & is carried up upon the inclined
sapports A’, and then, by the return move-
ment of said arms, retracted.

I will first describe the arrangement of
parts whereby the matrix H is advanced at
stated intervals, bringing the transverse strips
I’ successively intoengagement with the bot-
tom of the mold, and wiil then proceed to de-
scribe the mechanism whereby the parts here-
inbefore mentioned are actuated. Referring
trFigs 1, 3, 4, and 5, it will beseen that upon
the upper mold-section, F', I attach standards

S, one upon each end of said section, and hav-

ing each an eye in its end, in which is_jour-
naled a weighted suspending-plate, M, pro-
vided at each end with nibs m, which may en-
ter the space between thestrips 4. This plate
is overbalanced by a weight, m/, placed be
hind the pivot-bearings f* of said plate, said
weight being adapted, when the plate is not
otherwise acted upon, to tilt the latter device
upward until its movement is arrested by the
head of a set-screw, f% centrally mounted
upon the locking-bar F® as shown in Fig. 1.
The matrix H hasa weight, N, attached to its
lower end, and when the nibs m of the plate M
engage with the matrix the plate is drawn or
tilted dowuward until it rests upon the lock-
ing-bar F%, as shown in Fig. 3. In this posi-
tionitsnibssapport the matrix H insuch man-
ner that one of its strips &’ is directly in front
of the bottom of the mold F. Upon the sides
of the frame A are two forwardly-projecting
arms, A' A*, having their extremities carried
toward the front some distance beyond the
farthest point to which the nibs of the plate
M are carried when the mold is moved up to
receive the cast. Behind the matrix, and cen-
trally mounted upon the matrix-block G, is a
spring, O, having its ends extending laterally
and bearing against the back of the matrix-
board. By reference to Figs. 1 and 3 it will
be seen that as the matrix-block G and. mold
F are moved forwdard toward the discharge-
nozzles ¢’ the matrix will be carried with the
block G until that portion above said block
strikes against the immovablearms A®. 'When

a

[543

this takes place, the plate H will bend back-
ward, as shown in Fig. 1, and will be thereby
withdrawn from the nibs m of the supporting-
plate. The moment this takes place the weight
m’ tilts the plate M upward until its motion is
arrested by the head of the set-screw . In
this position the nibs of the plate are in place
to engage with the interval 2’ next ensuing,
and as the matrix-block G recedes the spring
O will throw the matrix H forward until said
engagement is effected. The simplicity of this
arrangement depends upon the fact that as
the matrix-block G moves toward the bottom
of the mold F the latter remains stationary
until the lips 1 and 2 upon the upper and
lower mold-sections have made their engage-
ment with the two intervals A’ upon each side
of the strip which is to cluse the bottom of the
mold. After this engagement is perfected the
parts move onward until the arms A* push the
matrix out of engagement with the support-
ing-plate M, and allow the latter to to tilt up-
ward, in readiness for its next engagement
with the said matrix. As the latter is, dur-
ing this disengagement, held between the ma-
trix-block and the lipped mold, the support of -
the plate is not required. As the parts recede
and the plate again comesinto engagement with
the plate M, the matrix block separates from
the mold F,by reason of the pins f* upon the
lower mold-section coming into contact with
the ends of the brackets A®. -This releasesthe
matrix H from the lips of the mold-seciion,
whereupon the weight N, attached to the lower
end of the matrix, draws it downward until its
supporting-plate M strikes thetop of the lock-
ing-bar I¥, when, its movement being arrest-
ed, it sustains the matrix in position to close
the bottom of the mold with the nextsuecceed-
ing strip #. * In this wmauner, as will be seen,
after each cast the matrix is antomatiecally ad-
vanced a single step, and thereby placed in
position to be brought into engagement with
the mold for the succeeding cast.

Having thus shown the construction of the
two-part mold, the matrix with its feeding de-
vices and support, and the apparatus for sup-
plying melted type-metal to the mold at stated
intervals, I will briefly deseribe the operation
of these united parts without.regard to any
speecial actuating mechanism, which will be
described hereinafter. Referring to Fig. 3, it
will be seen that the mold F has opened and
receded from the discharge-nozzles ¢,the cast-
ing being withdrawn and sustained by the
notched lugs ¢ ¢, as shown in dotted lines.
The open mold having been arrested in its.
retrograde niovement by its pins f¢ coming in
contact with the Jugs A’, the. matrix-block G
has receded from the mold, releasing the ma-
trix H from its engagement with thelips 1 and
2, and allowing it to drop a single step, when
its motion is arrested by the supporting-plate
M, striking the locking-bar I, The casting
having been removed from the notehed lngs #*,
the operation of the parts begins with the ad-
vance of the matrix-block G, carrying the
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matrix H toward the bottom of the mold, the
‘spring O behind it being compressed by the
thrust of the supporting-plate M, thereby bend-
ing the matrix over backward and giving

5 prominence to the strip which is to engage
with the mold. The mold-sections F’ and ¥*
during this movement are motionless, being
held to await the approach of the matrix by
the leaf-spring f° which bears against the pins

1o ¢ upon the slotted bars g. As the matrix
reaches the bottom of the mold,and just before
the strip %’ closes said bottom, the lips 1 and2
engdge with the intervals #* above and below
the strip and guide it into its true position.

15 An instant later the strip is brought against
the bottom of the mold by the pressare of the
supporting-strip ¢* upon the matrix block,and

at the moment this engagement is made the
locking-bar F® is actuated, the two parts of the

20 mold are forced tightly together, and simual-
taneously therewith the said mold begins to
move upon the inclined supports A’ toward
the discharge nozzles. Just before reaching
and engaging with them the matrix H is

25 brought into contact with the arms A* by
which its upper part is bent still farther back
against the tension of the spring O, the nibs m

of the plate M are withdrawn, and the side
plate tilts upward until arrested by the head

30 of the screw f'°. Just previous to this the
top of the mold has reached the intermedi-
ate plate, I, the notched lugs ¢* having en-
tered the top of the mold, and by a short
movement farther the plate is bronght against

5 the nozzles ¢ and is held against them with
sufficient pressure to make a close joint. At
this moment the plunger D', which has in the
meantime been raised, admitting metal to the
plunger -chamber D?, descends, driving the

40 melted metal from said chamber through the
~channeled septum E, the copper head I/, and
through thedischarge-nozzlese and the pierced
plate I; into the mold F. -Asthe molten metal
enters with force,it is projected in jets against

5 the matrix 2’ throughout its length, forming a
cast of type-impressionsand the body of the ste-
reotype-block, and depositing the tfused type-
metal upon the matrix-strip simuoltaneously
at each point. . The stroke of the plunger is

co adjusted to such a length that its descent will
completely fill the mold. The mowment the
cast is madethe locking-bar F*is thrown out-
ward, releasing the mold-sections and allow-
ing them to separate to permit the withdrawal

g5 of the casting as the mold recedes. As this
retrograde movement begins,the intermediate

- plate,I,accompanies the mold a short distance
and then stops, the carriers ¢ ¢ being arrested
by the head or cap E'. The mold continuing

60 to move, the matrix leaves the arms A*,and is
by the spring O thrown forward into engage-
ment with the nibs of the plate M. The cast-
ing is drawn from the mold, and as the sup-
porting-pins f° of the latter reach the brackets

65 Afitsmovementisarrested. Thematrix-block
G separates from the bottom of the mold and

is carried into the position shown in Fig. 3,

and as the separation is effected the matrix
H, being released from the lips 1 and 2, is car-
ried down by the weight N until its motion is
arrested by the plate M, in the manner already
described.

T will now proceed to describe the mechan-
ism by which the plunger D’ is operated, as
well as that which advances and retracts the
matrix - block G and the mold- I' and locks
and unlocks the separable sections of the lat-
ter. Referring to Figs. 1, 2, 3, and 4, L 1!
represent link-bars pivoted near the ends of
the matrix-block G and to lever-arms K K,
mounted upon the ends of rock-shafis L L,
one upon each side of the machine, said shalts
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being each supported by an upper and alower .

bearing, I and 7, respectively. These shafts
are rocked simultaneously in their bearings,
and in opposite directions, to throw the lever-
arms K radially outward and inward, as in-
dicated. in dotted lines in Fig. 4. The con-
struction of the operating devices of each shalt
keing somewhat different, they will be de-
scribed separately. Upon the lower end of
the rock shaft L is formed an arm, ¥, (shown
in detail in Fig. 13.) at an angle with the axis
of the shaft, and having an inwardly-project-
ing end, ¥, in which is journaled a friction-
roll, .  This roll has bearing upon a disk, N',
upon the main shaft, the face of said disk be-
ing divided into the several cam-surfacesn, #',
and 7%, having such relation to each other that
when the roll rests upon the surface n the arm
K will be thrown outward in the positicn in-
dicated in Fig. 4, whereas when the roll rests
upon the surtace »’ the arm K will be turned
inward, as shown in Fig. 2. The purpose of
the intermediate cam-sarface, #', will be ex-
plained shortly. The rock-shaft L’ upon the
opposite side is operated by an angular arm,
, also provided with a friction-roll, I’, which
bears upon adisk P, (see Fig. 10,) having cam-
sarfaces p p’ p*, corresponding with those upon
thedisk N’. "Thisdisk PisshowninFig. 10. It
will be seen from Fig. 2 that the arm P, instead
of being carried upward and backward, like
the arm P, is extended forward and dowpward,
and for this reason the cam-surfaces of the
disks N’ and P are both faced in the same di-
rection or toward the same end of the main
shaft, and are so arranged or timed with rela-
tion to each other as to give an &actly simul-
taneous action to each shafc L and L. The
main shaft which carries the disks N’ and P,
being rotated, the rolls!* and ¥ ride from the
sarfacesn and p, respectively, upon the sur-
faces # and p’, where they rewain while the
shaft revolves a part of a revolution, repre-
sented by the léngth of said surfaces as com-
pared with the entire circumference traversed
by said rolls. This causes a partial revolu-

tion of the shafts Land I/, by which the lever-
arms K are swung inward far enough to ad-
vance the matrix-block G up to the bottom of
the mold and bring the strip A’ agaiust it,
causing the lips 1 and 2 to engage with the
intervals A% as already deseribed. Darving
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the time the rolls I* and I’ are riding over the
cam-surfaces named the shafts L I/ and their
arms I remain motionless, and during this
interval the loeking-bar F* is actnated by
mechanism presently to be deseribed, and the
two parts of the mold are thereby locked to-
gether with the matrix-strip, closing the bot-
tom of the-mold. The shalt having now re-
volved nutil the rolls I* I* reach the cam sur-
faces #* and p’, the lever-arms K K are thrown
in by one continuous movement, pushing the

“matrix-block G, which carries the mold F, be-

fore it up the inciined supports A/, until the
parts are in the position shown in Figs. 1 and
2, when the mold and the intermediate plate,
I, are in close engagement with cach other
and with the discharge-nozzles ¢,in readiness
to receive the cast.  During the timerequired
for the operation last named the rolls I I are
traversing the cam-surfaces #* p’, holding
the mold, as well as the matrix - support-
ing block G steadily in position until the
process is eompleted. The plunger D', by
which the metal is forced into the mold while
the parts are in the position last described, is
actuated by a lever-bar, R, pivoted at oneend
to a horizontal bearing, r, upon the frame,
and having a central connccting-rod, #/, piv-
oted to the lever and to a stud, #°, upon the
plunger. To the other end of said lever Ris
pivotally connected a pitman. S, (shown in
dotted lines in Fig. 1,) provided with a frie-
tion-roll, s, at its lower end, and pivoted to
one end of a connecting-link, $', the other end
of the latter being pivoted to the frame A.
The link 8" is normally drawn down by a pow-
erful spring, $ having a turn-buckle, §, or
similar device, by which its tension may be
adjusted. The roll s rides upon a cam, T,up-
on the mainshaft. (Shown indetailin Fig. 12,
and in dotted lines in Fig. 1.) This camraises
the lever-bar R slowly, thereby lifting the
plunger I, as the shafts L and L/ areadvane-
ing the mold F toward the discharge-nozzles.
‘When these parts are together,the roll s rides
off the cam T, when the plunger is thrown
downward by the tension of the spring 8°. In
order to assist in the retrograde movement of
matrix-block G, a spring.$* is attached to cen-
tral lug upon said block aud to a pust, 8, in
front of it. This spring isstretched by the ad-
rance of the block toward the nozzles ¢, and
exerts a constant tension, whereby the reced-
ing movement is rendered more certain and
accurate. It should be noticed, also, that

-when this retrograde motion begins the mold

Fisdrawnaway from the nozzlese by thepins
¢ ¢° upon the bars ¢g g, projecting from the
matrix-block and engaging with thespring f3,
carried by the lower mold-section, F*.. As 1T
have already described, when the rolls I* and
I have reached the cam-surfaces 2’ and p’, the
matrix being thereby brought against the open
bottom of the mold, the two sections of the
latter are then locked together. This is effect-

- ed by the following mechanism: The locking-

bar F* projects over the inclined snpport to-

‘the locking-plate F*.

ward the rock-shaft I, and has in its edge a
square notch, »t. Upon theinclined face ¢’ of
a bracket, a*, upon the frame A is pivotally
mounted a plate, V, by a pin, v, which enters
a perforation in the bracket. (See Fig. 13.)
Upon the upper end of the plate V is formed
an arm, V', at about a right angle with the
plate, carrying a pin, ¢/, projecting from its
upper surface and provided with alug, v*,pro-
jecting from the outer longitudinal edge of the
arm V', and above its surface. A set-screw,
2%, passes through thislug and has its end pro-
jeeting inwardly therefrom. Thesurface ¢’ of
the bracket ¢ isinclined at such an anglethat
the surface of the arm V’'lies in a plane paral-

" lel with that of the locking-bar I¥, and a very

little below the latter. Upon the lower ex-
tremity of the plate V is mounted a friction-
roll, %, and the plate is oscillated at intervals
upon its pivot-bearing » by a cam, W, set
upon the main shaft behind the cam N’, and
having a lateral cawm-surface, w, by which the
lower end of the plate V is thrown outward,
and a reverse cam-surface upon the oppesite
side of the cam disk orsegmeunt, by which it is
returned to its former position or thrown in-
ward. As the matrix is moved up to closé
the mold, the set-screw v*,carried by the lug 77,
lies opposite and abutting against the end of
At this moment the
cam-surface w engages with the roll »* upon
the end of the arm V, throwing it out toward
the rock-shaft L, and consequently swinging
the upperend inward. Theset screw ¢*, strik-
ing the end of the locking-plate F?, drives it
toward the opposite side of the machine,there-
by eausing it to lock the two mold-sections
together,in the manneralready deseribed. As
aiready intimated, these parts are timed in
their operation so thatthe locking of the mold
is accomplished while the rolls I* and ¥ of the
rock-shafts L and 1./ are riding upon the cam-
surfaces n'andp’, respeetively. This timing is
illustrated in Fig. 18, in which the roll I'is
shown as approaching the end of the cam-sur-
face %/, while the roll ¢* of the plate V has just
left the cam-surface w, by which the locking-
bar I® has been actuated. As the roll I' rises
tothe cam-surfacen?, thelocked mold is moved
up to the discharge-nozzles ¢, as already de-
scribed. This movement brings the notch n*
in the locking-plate into engagement with the
pin ¢" upon the armV’. The cast being made
while these parts are in such engagewment, it
is necessary to unlock the mold before 1t is
retracted, in order to allow the removal of the
casting. This is accomplished by the reverse
movenient of the plate V, its lower end being
thrown inward,away from theshaft L. by means
of a lateral cam-surface, w¥, which is the re-

‘verse of the cam-surface w, and which is indi-

cated in dotted lines in Fig. 2 as just about to
engage with theroll % By this cam the upper
end of the plate V,with its arm V’,is thrown
outward, and the pin +" being in engagement
with the noteh #' of the locking-bar F* the
latter is drawn outward with it, and the mold
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is thereby unlocked, this operation being ef- |
fected an instant before the rolle I! #* leave the
cam surfaces n* p’. and therefore before the re-
trograde movement of the mold begins. The
spring &, attached to the matrix-hlock,serves
to draw thie latter back and to keep the rolls
I' i upon the rock shaft arms in engagement
with the cam surfaces, upon which they ride
throughout the revolution of the shaft. - Inor-
der, however, to insure the retraction of the
matrix-block and mold should any obstrue-
tion be met which cannot be overcome by the
tensile force of the spring, I employ the fol-
lowing devices: Upon the fly wheel X, which
revolves outside the rock-shaft L, is mounted
a bracket. 3, in which is journaled a roll, 4,
(see Fig. 14,) projecting inwardly and having
its shaftat right angles to the main shaft. The
roll 4 is so arranged that it will be brought by
the revolution of the fly-wheel into the posi-
tion shown in Fig. 2 just as the roll I*is about
to leave the cam-surface n* and return to the
surface n. At the instant that it leaves tlie
part 2’ the roll 4 abuts against the angular arm
I upon the end of the rock-shaft L, and in rid-
ing over the outer face of said arm forces the
roll down from the cam-surface’, and causes
the shaft L to vock in its bearings. Thisshaft
I/, which has its arm carried over the inner
face of the cam-disk, is operated by a some-
what different device. A cam arm, 5, (shown
in detail in Fig. 11,) is rigidly mouunted upon
theshaft, and, being provided with alaterally-
projecting cam-flange, 6', the latter, asthe arm
5" is swept around, is brought against the back
of the actuating arin -upon the rock-shaft at
the instant when the roll ¥ is about to leave
the cam surface p*, and forcés the roll down
upon the cam-surface p. 1 thusprovide posi-
tive mechanismn for accomplishing the retrac-
tion of the matrix-block and the mold.

The construction hereinbefore set forth may
be varied somewhat. For example, the inter-
mediate plate, I, may bedispeosed withand a
perforated steel plate may be mounted in the
copper cap or head I in place of the discharge-
nozzles¢’. This modification in construction is
shown in Fig. 9, which presents both a per-
spective and cross-section, in which E indi-
cates the copper cap, and E’ the steel plate
fastened thereto and provided with the notched
lugs 4* ¢ and the curved recesses . Orifices
# are formed in the plate at the points where
the discharge-nozzles would have been. This
plate closes the top of the mold, like the plate
I; but it is not separable from it between the
casts, and has no intervening isinglass plate.
The upper mold-section, ¥', may be cooled, if
desired, by a current of water carried through
it by tubes in the usunal manner, as shown in
Figs. 4 and 5. -

The well in which the plunger operates, as
also'the plunger-chamber below said well, is
heated by the same furnace by which the metal
is fused in the main reservoir. The top of

the channeled septum E, being removed above

the influence of said heating wechanism, is

crowned with a cap of some metal—as copper—
which is a good conductor of heat, as alrcady
described.

Having thus described my invention, what
I claim is—

1. A mold consisting of the parts F’ F*, the
connecting guides or pins, and a locking-bar,
F?, provided with inclined surfaces, said parts
combined for joint operation, as described.

2. As a means of casting separate single-
line stereotypes, the combination of a mold
open on the side, a bar or clamp, G, opposite

‘the open side of the mold, and an internediate

sheet provided with parallel - line matrices,
said sheet. mounted between the mold and
clamp, and adapted, as described, to be ad-
vanced to present its lines successively oppo-
site the mold, whereby separate line bars are
east from a single matrix-sheet.

3. The combination, with a separable mold
having its open bottom closed by a movable
matrix. of a movable matrix supporting block
separably connected with said mold, substan-
tially as described. . '

4. The combination, with the two-part mold,
of a matrix-supporting block connected with
the lower mold section by slotted arms, sub-
stantially as deseribed. '

5. The combination,with theseparable mold,
of a plate intermediate between the top of said
mold and the discharge nozzles, said plate be-
ing provided with notched lugs adapted to
enter the mold and withdraw and sustain the
casting, substantially as described.

6. The combination, with theseparable mold,
of a plate closing the top of the mold, said
plate being provided with openings to admit
the molten metal, and with segmental recesses
intermediate with said openings, whereby
standing lugs are formed upon the bottom of
the easting, substantially as described.

7. The combination, with a separable mold,
of a matrix-supporting block having a raised
strip or rib against which the matrix rests,
and pins or studs near each end thereof, where-
by the approach of said block to the mold is
arrested, substantially as described.

8. The combination, with the two-part sep-
arable mold, of pins passing from the luwer
section up through the upper section, said
pios being notched at their upper ends and
engaging with a slotted lockidg -bar having
inelined surfaces, whereby said mold 18 locked
and unlocked, substantially as deseribed.

9. The combination, with the two-part sep-
arable mold, of a matrix-supporting block ar-
ranged below the bottom: of said mold, con-
nected with its lower section by means cf
slotted arms having pins which bear against

‘the ends of a leaf-spring carried by the lower
1 mold-section, whereby said matrix - block is

normally drawn into contact with the mold,
substantially as deseribed.

10. In an automatic mechanism for casting
single-line stereotypes, a plate intermediate
between the mold and the discharge-nozzles
by which the melted metal is delivered to the
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mold, said plate having an- intervening fila-
ment of mica or equivalent material, substan-
tially as described.

11. The combination, with the separable
mold, of a matrix composeéd of successive strips
containing type-impressions, a matrix-sup-
porting block connected with said mold, and
feeding mechanism, substantially as described,
whereby the matrix is advanced between each
cast to bring the said strips successively into
engagement with the open bottom of the mold,
substantially as described.

12. The combination, with the separable
mold, of a matrix-supporting block connected
therewith, a matrix intervening between the
latter and the mold, and lips formed upon the
mold-sections, which are adapted to engage
with the intervals between the matrix strips,
substantially as desecribed.

13. The combination, with the reciprocating
mold and matrix block, of a weighted matrix
supported by a weighted plate having nibs en-
gaging with the intervals between the matrix-
strips, arms rigid upon the frame for pushing
the matrix out of engagement with its support-
ing-plate as the mold advances, and a spring
supporting said matrix from behind and re-
storing its engagement with said supporting-

- plate as the mold recedes, substantially as de-
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seribed.

14. The combination, with the two-part
mold having lips upon each section, of a ma-
trix-block connected therewith, a spring nor-
mally drawing the mold and matrix-block
together, a matrix composed of successive
type-impressed strips intervening between
the two, mechanism for advancing the matrix
until it engages with the open bottom of the
mold, and devices for locking the mold after
said engagement is effected, substantially as
described.

15. The combination, with the separable
mold, of a matrix-supporting block connected
therewith, lever-arms linked to said block,
and rock-shafts carrying said arms and actu-
ated by cam-disks npon the main-shaft, which
engage with arms upon said rock-shafts, sub-
stantially as described.

16. The combination, with the lever-arms
reciprocating the matrix-supporting block,
of rock-shafts carrying said arms, and cam-
disks upon the main shaft, whereby said rock-
shafts are actuated, said cam-disks having
each three separate cam-surfaces, by which
the lever-arms are caused to advance the ma-
trix into engagement with the open mold, hold
it while the mold is locked, and finally ad-
vance the mold to the discharge-nozzles, sub-
stantially as described.

17. The eombination, with the two-part sep-
arable and reciprocating mold, of a locking-

‘bar having a projeeting notched end, an elbow-

lever pivoted upon a bracket on the frame
and provided with a locking-lug and set-screw,
and an unlocking-pin, said lever being osecil-

lated by a cam upon the main shaft, substan-

tially as described.

18. The combination, with the reciprocat-

ing two-part mold carrying a locking-bar up-.

on the upper mold-section, said bar having a
projecting notched end, of an automatic lock-
ing and unlocking lever having an arm lying
in a plane parallel with the plane of reeipro-
cation of the mold, and being operated by a
double reverse ecam upon the main shaft, sub-
stantially as described.

19. In an antomatic machine for casting
stereotypes, the combination, with inclined
supports, of a separable mold riding thereon,
lugs rigid upon said supports and limiting the
retrograde movement of said mold, a matrix-
supporting block connected with the lower
mold-section, and a spring carried by the lat-
ter and bearing against pins upon the former,
and mechanism for retracting the matrix-sup-
port after the mold has been arrested by said
lugs, substantially as described.

20. The combination, with the lower mold-sec-
tion having notched studs projecting through

perforations in the upper mold-section, of a «

slotted locking-barlyingupon the upper mold-
section and engaging with the notches in the
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said studs,a matrix constructed substantially -

as described, engaging with the open bottom
of the separable mold, and mechanism for act-
uating the locking-bar after said engagement
is effected and before the mold is moved up
to the discharge nozzles, substantially as de-
scribed. :

21. The combination, with the well for con-
taining melted type-metal, of a plunger-cham-
ber beneath said well and a channeled sep-
tum forming one side of said well and having

a cap formed of copper or other metal of good.

conducting quality, substantially as deseribed.

22. The combination, with the channeled
septum forming one of the walls of the metal-
well, of a copper cap-piecg provided with dis-
charge-nozzles and a perforated plate mounted
thereon by pins sliding in said cap and having
one or more springs acting upon said pins,
substantially as deseribed.

23. The combination, with the upper mold-
section, of a weighted plate pivotally mounted

thereon, having nibs which engage with the-

matrix, and a stop adjustable upon the mold
and adapted to arrest the upward movement
of said plate, substantially as deseribed.

24. The combination, with the plate inter-
mediate between the mold and the discharge-
nozzles, of lugs projecting from the face of
said plate and having notches formed therein,
the sides of said notches diverging upwardly,
substantially as described. )

25. The combination, with the reciprocating
matrix - bloek, of lever arms linked thereto,
rock-shafts actuating said arms, cams upon
the main shaft, rocking the shafts upon which
said arms are mounted, and a roll journaled
in a bracket upon the fly-wheel and brought
at each revolution into engagement with the
arm upon the end of one of the rock-shafts,
substantially as désecribed.

26, The comhination, with the separable
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mold having notched studs projecting from
the lower mold-section up through the upper
section, of a slotted locking plate engaging
with said studs, a plate pivoted to the main
frame and having a set-screw which ccmes
against the end of the locking-plate when the
plate is oscillated, said plate having one arm
carrying a pin engaging with the notched end
of the locking-plate, and a double cam for
oscillating the plate in both directions, sub-
stantially as deseribed. '

27. The combination, with the inclined sup-
ports A’, having stop-lugs A® of the mold F,
having pins f¢ and the matrix-block G, con-

.nected with the mold by the slotted bars g g,

having pins ¢° which engage with a leaf-
spring, f° carried by the mold, substantially
as described.

28. The matrix-block G, havingslotted arms

20 g g, by which it is connected tothe mold, and

347,818

provided with a longitudinal raised strip, ¢',
having pins ¢° ¢* near each end, substantially
as described. : )

29.  In combination with the mold F, the
movable lugs ¢, provided with notches &,
and adapted to enter the mold, substantially
as described, for the purpose of withdrawing
the casting.

30. The combination,with the reciprocating
mold and matrix-block, of the rock-shafts L1/,
having arms at their lower ends which enguge
with cams N’ and P, each having three cam-
surfaces, substantially as described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subsecribing
witnesses.

OTIT. MERGENTHALER.
Witnesses: i
+ JAMES L. NORRIS,

~ J. A. RUTHERTFORD.
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