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To wll whom it may concerw:

- Be it known that I, HENRY RICHARDSON

ROGERS, a citizen of the United States, resid-

ing at New York, in the county of New York

and State of New York, have invented cer-
tain new and useful Improvements in Proof-
Taking and Type-Bar-Casting Machines; and
Ido hereby declare the followmo* t0 be a f ull,

- clear, and exact description of the mventlon
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such as will enable others skilled in the art to
which it appertains to make and use the same.

The machine 1n which my invention is em-
bodied is adapted by the operation of a key-
board to cause the formation in a properly

-spaced and justified line of a series of intaglio
type characters arranged to constitute any

desired sequence of words and at the same
time and by the same operation to cause a
similar line of cameo type characters to be
brought into a position where they can be ob-
served by the operator and to cause a stereo-
type-bar to be cast from the line of intaglio
type characters and a proof to be taken from

“the line of cameo type characters, thus com-

bining in one machine proof-taking and type-
bar-c estmﬂ' mechanisms.

One obJeet of my invention is to simplify
and compact the construction of machines for
produacing stereotype-bars.

- A further object of myinvention is to pro-
vide a machine of such character which can
be operated entirely by hand.

A further object of my invention is  t0 S0
construct a machine for producing stereo-
type-bars that a line of type characters ex-
actly similar to that from which the cast is
to be taken, except that the type characters
thereon are cameo instead of intaglio charac-
ters, shall be brought into the sight of the op-
erator while the line 18 being formed, so that
mistakes can be instantly detected and cor-
rected.

A further object of my invention is to p1 0-
vide a printing and proof-taking attachment

by the use of whieh a proof of each succeed-

ing line of type characters can be taken at
the same time that the type-bars are cast,
thus facilitating the making of any correc-
tions or alterations and increasing the prac-
tical value of the machine.

1

The machine which I have devised to fulfil |
the objects of my invention has for its prin-
cipal feature a number of disks arranged in
two series mounted upon separate, but con-
tiguous, shaftts.
two arc-shaped segments diametrically oppo-
site to each _other, the remainder of the pe-
ripheries of the disks being cut away. The
edges of the segments areinclined on one side,

SO thet the width of each segment gradually 6o

inereases from one end of the same to the
otherand the segments become wedge-shaped.
The disks of the two series are so mounted
upon their shafts that the inclinéd faces of

the adjacent disk-segments of the opposing 65

series face each other and so that normally
the narrow portions of such segments are in
contact. On the outersurface of each of the
disk-segments are formed the characters of a

single font of type, the characters being ar- 7o

ranged so as to be read transversely of the
edge and their position on the segment being
reﬂ'uldted in accordance with then width, the
narrowest character being at the nmrowest

portion of the segment. The extreme narrow 45
end of each segment is, however, leit blank in

order that it may serve for the formation of
spaces between words and sentences in the
completed line. The type characters upon

the series of disk-segments which are near- 8o

est the keyboard are raised or cameo char-
acters, while the type characters formed upon
the oppositely-arranged disk-segments are in-
taglio or depressed chm acters. Thls arrange-

ment corresponds to the funetion which such 8 5

charactersare designed to perform, the cameo
characters being mtended to be in the sight
of -the operator as they are brought to a de-
termined line, which may be termed the ‘‘line

of sight,” while the intaglio characters when go

broucrht to a corresponding line, which may
be 1361 med the ‘‘line of printing,” are to serve
as a mold for the formation of the type char-
acters upon the stereotype-bars to be formed.

The disks are rotated so as to present the de- 95

sired characters in the-line of sight by a suit-
able connection with the keyboard. The
disks of the two series as they are brought
into position move in opposite directions, the

inclined sides thereof sliding against each 1oo0

The disks are formed with gg '
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other until the proper character is in the de- |

sired line. "T'he centers of movement of the
two series of disks are so chosen that the ad-
Jacent disk-sections, as they move into posi-
tion,form,in efiect,successive parallelograms,
Wthh havmn' pamllel sides, are adapted to
be 1'eac1ily forced into exact position when
locked and ready for printing and the casting
of a stereotype-bar.

The level on the keyboard of the levers rep-
resenting the various type characters which
I usein my machine varies in accordance with
the width of the charactersrepresented there-
on and the consequent amount of rotation
which is to be imparted to the corresponding
type-disks. The type-levers bearing wide
type characters

a lower level, so that when depressed they
will move through distances corresponding
with the width of the characters which they
represent. ‘T'he actuating mechanism con-

necting the type-levers with the type-disks is

SO armnwed that such type-disks are actuated
in succession according to their arrangement

upon their Supportiug-shafts and so that a

disk can be rotated so as to bring any de-
sired character into the line of sight without
affecting the movement or position of the re-
malning disks: In this manner I am able to
operate the entire series of disks with a sin-
agle keyboard.

Suitable indicators are provided for show
ing the number of type-disks which have
been brought into position in the line of type
being assembled, and a corresponding indi-
cator is employed over the mechanism con-
necting the type-levers with the type-disks,
so that the condition of the line being formed
can be constantly determined, and in case of
any mistake being discovered in such line the
actuating mechanism can be adjusted so as
to correct the position of the disk presenting
the wrong character without altering the.po-
sition of the remaining disks.

Means are provided for justifying the line
of type and for releasing the type-disks and
causing them to return to their original posi-
tions after the casting of each type-bar.

‘Mechanism 1s further provided for bring-
ing the mold-box into position over the in-

taglio type characters at the line of printing

for forcing into said mold a charge of molten |

&tereotype metal sufficient to form a single
bar of type and for removing the mold- box
from its proximity with the line of printing
and discharging the type-bar formed upon a
suitable endless carrier, and at the same time
for bringing an ink-ribbon over the cameo
characters arranged in the line of sight, caus-
ing a strip of paper fed from a suitable roll
to be pressed against such cameo characters
with sufficient force to leave a proof of such
characters on the same, raising such strip of
paper, and feeding the same forward, so as to
provide a clear space for the next impression.
It is after these operations have been per-

are raised, while the type-
levers bearing narrow type characters are on

frame broken away. Iig.

ger in its normal position.
section showing the mold- box the type-bar

-preferably made of steel.

formed that the type-disks are unlocked froni
the positions in which they were held while
the printing and bar-casting operations were
taking place and brought bm,lt.. to their nor-
mal posmons

My invention is fully illustrated in the
drawings which accompany and form a part
of this speeiﬁmtion in which the same ref-
erence letters and numerals refer to the same
or corresponding parts, and in which—

Figure 1 is a perspective view of my ma-
chlne I'ig. 2is a side elevation thereof,taken
from the side on which the proof and mmrn
lever is stationed and showing parts of the

of my machine. Ifig. 4 is a side view taken
from the side oppomte to that shown in Fig.
2. Fig. 5isafront view of the machine. Fig.
6 is a detail perspective view showing the
type - disks and the operative connections
thereof. Fig. (6* is a detail view of the face
of one of the cameo and also one of the in-
taglio type-disks. Kig. 7 is a plan section of
the casting meehambm showing the parts in
the posmon they assume when a type-bar is
being cast. Fig. 8is a vertical section of the
1110]c1 hox, the phm oer M, and the partsin di-
rect connection therewﬂh, showing the plun-
Ifig. 9 s a detail

receiver, the endless carrier, and the parts in
connectlon therewith. FKig. 10 1s a detail
perspective view of a povmon of the proot-
taking mechanism. Fig. 11 Is a section of &
portion of the proof-taking mechanism, show-
ing the line of movement of the strip of pa-
per on which the proof is to be taken. Iig.
12 is a detail perspective view of the mold-
box, showing especially the slug-ejecting
mechanism, the parts being shown in the
position they assume just before the slug is
ejected.

Referring to the drawings, A 1'epresents the
machine - frame
shape. Its dimensions are regulated by the
width of the stereotype-bar which it is the
purpose and function of the machine to cast
and by the size of the type used. The frame
may be made of any suitable material, butis
In this frame are
mounted the series of type-disks B and C,
the keys forming the keyboard D, the print-

ing or prooi- takmg attachment ]] the melt-

ing-pot I, the mold-box G, the praof and

matrix 1eve r II, and the mechanism connected

therewith for a,ctlmtinff the printing or proof-
‘Jahlng and the casting 1neclmmsms the end-
less carrier 1 for receiving the type -bars as
they are formed, and indicators J and J' for
betokening the condition of the line being
formed. In the following description these
parts will be deseribed in detail, as well as
the various connecting parts which serve to
malke up the org ranized machine, after which

‘the operation of the machine as a whole will

be considered.
Type-disks.—Theprinci pal orfundamental

J 18 a top plan view

This fl‘ELI]lG is oblong 1n
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feature of construction embodied in my ma-
chine is the placing of the type characters
which suffice for the formation of any desired
sequence of words upon the peripheries or
outer edges of two series of coacting disks
B and C and in the use of type characters
arranged reversely with reference to each
other on diametrically opposite segments ot
the disks. One side of each of the disk-seg-
ments is inclined, so that the outer edge or
periphery of such segment 1s wedge-shaped.
The inclined faces of the two segments of
each disk are on the same side of the disk.
The inclination of the two sides of the two
segments of each disk is further reversely ar-
ranged, so that the narrow and broad por-
tions of the wedge-shaped segments occur at
diametrically opposite points. Thetype char-

acters of an entire font of type are formed

upontheedge of eachdisk-segment,such char-

acters being preferably cast with the disk-

segment, though any other desired construc-
tion may be employed. The type characters
are raised, or cameo, on the side of the type-
disk toward the operator, as shown at b and
¢, and depressed, or intaglio, on the opposite
side of the machine, as shown at ' and ¢
This arrangement conforms with the func-

tions which the parts are desired to perform,

as the proof-taking attachment is stationed

at the front of the machine and operates in

connection with the raised or cameo type
characters, whereas the type-casting mech-
anism is operated at the rear of the machine
in connection with the intaglio characters.
The type characters are arranged so as to be
read transversely of the edge of the disk-seg-

‘ments and are placed in the order of their

width, the narrowest characters being at the
thin edge of the segments and the wide char-
acters at the thick edge thereof. The char-

acters are arranged at regular intervals over

the curved face of the segments, so that the
increment of rotation which is required to be
imparted to the disks to bring the succeeding

characters into a definite and predetermmed

lineis the same foreach of the type characters.

No type characters are formed upon the ex-

treme narrow portion of the edge of the wedge-
shaped disk-segments, however, as shown at
b* ¢*, but such portions are left blank toserve
as spacers between words and sentences.
The type-disks are mounted upon separate

shafts 1 and 2, the disks on each shaft con-

stituting a series of disks. The inclined faces
of the adjacent disks of the two opposing se-
ries face each other and are normally held
by the action of the springs 6*and ¢* at such
an angle to each other that only the extreme

or blank portions of the disk-segments are in

contact. The springs 0° and ¢® are fastened
at their upper ends to rods ¢, which extend
transversely of the machine and are secured
to the frame thereof. The rods ¢ do not in-
terfere with the action of the type-disks, as
the type-disks in their operation move away
from said rods.

The lines of contact thus |

ik

formed on the opposite sides of the disks are
those at which the printing and casting op-
erations are arranged to take place. 'The
disks are mounted loosely upon their shafts,
so as to freely slide upon the same, but are

normally held in close contact by the pressure

of the springs b* and ¢*, against the pressure-
plate b°, which presses a@alnst the end disk
of that side on which lwteml movement 1s
permitted. The portions of the disks be-
tween the disk-segments are cut away, as

shown, so as to perm1t the rotation of the

disk-segments in the desired directions and
t0 furnish space for the location and opera-
tion of other mechanisms connected with the
machine.

In the assembling of the type chametels
which are to form any desired sequence of
words the type-disks are moved forward in
opposite directions, the inclined sides of the
adjacent disks of the opposing series sliding
against each other until the desired charac-
ters are in the predetermined line to be
formed. The respective disks are operated
in regular sequence, and as they take their
place in the line to be formed the wedge-
shaped segments thereof force the mactwe
disks to shde along upon their shafts until
the disk which 18 bemcr' operated 1s brought
into the proper position; When so 0perated,

the cameo type characters arrange them-

selves into the line which 1s visible to the op-
erator and which therefore may be appro-
priately termed the ‘‘line of sight,” while the

‘intaglio characters arrange themselves into

the line from which the cast is taken and
which may be termed, therefore, the *‘line of
casting.” - Due to the relative arrangements
of the disks of the opposing serieg upon thetr
shafts, the straight sides of the disks lie in

par allel lines and the disks themselves can |

be closely packed together, so that no space
intervenes between .adjacent segments.

It is to be noted that thesprings 0° and ¢°,
which tend toopposethe rotation ofthe dlsks,
act on different sides of the centers of such
disks, so as to properly perform their fune-
tion.

Type-disk connﬁctw?w keyboard, and indi-
cator mechanisSm.—A% _the front of the ma-

chine there are mounted upon a shatft 3anum-

ber of mutilated disks or wheels 4, which are
in direct connection through suitable inter-
mediate mechanism with t‘le keyboard and
which are also in connection through the con-

necting -cords 5 with the reSpeetwe type-

disks. The mutilated disks, or, as they will
hereinafter be termed, ‘“operative” disks, are
connected in regular order with a single type-
disk. The connecting-cords 5 are attached
on different sides of the centers of the disks
belonging to the two series in order that the
opposing disks may be caused to rofate 1n op-
posite directions when assembled. The con-
necting-cords 6 are preferably made of steel
wire, although other material may be used, it
desired, and pass through the opening formed
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between the ends of the ciisk-segments, being | of the type character on the segment which

gulded by passing over the roller 6, which ex-
tends transversely of the machine, and be-
tween the curved guiding-plates 7. It will
thus be seen that by varying the amount of
rotation imparted tothe operative disks 4 and
by them to the type-disks B and C any desired
type character can be brought into the line
of sight and the line of pllntmﬁ

The operative disks, as shown, are formed
with a mutilated portion 4/, which extends
over a segment of their pellphery equal to
the frl,ea,test radial movement thereof which
1s necessary to be imparted in the operation
of the machine. On their frontedge they are
also formed with a toothed section 4%, which
engages a spring-pressed pawl 4%, thus lock-
ing the disks and preventing their rotation.
Th_e inclination of the teeth of the toothed
segments 4° of the disks is such as to permit
rotary movement of such disks in the direc-
tion of the arrow, Iig. 2, or anticlockwise,
but to prevent rotation of the disks in an op-
posite direction unless the pawls 4° are raised
from engagement with sueh notched seg-
ments.

T'he connection of the operative disks w1th
the keyboard D, by means of which provision
1s made for their being operated successively
to bring any desired type eharacters into the

line of sight,is as follows: At the frontof the

machine, between the type-disks and the
operative disks, there is journaled in the ma-
chine-frame a rotary shaft 8, which is formed
with a feather §', as shown. This shaft S ex-
tends parallel to the axis of the operative
disks, and upon the same slides what I shall
term the ‘“‘actuator-arm” 9. The outer end of
this arm contacts with the mutilated portion
of the operative disks and is adapted to ro-
tate said disks whenever the shaft §is rotated.
Only one actuator-arm is provided for the en-
tire machine, such arm being caused to travel
along the shatt S, upon which it is mounted,
so as to successively act upon the respective
operative disks. This construction has the
advantage of permitting any one of the opera-

tive disks to be operated and any desired type

character upon the surface of the type-disks
with which said operative disk is connected
to be brought into the line of sight without
the necesqlty of providing positive locking
means for retaining the remainder of the op-
erative disks in posit.ion. The amount of
rotation imparted to the shaft 8, and by that
transmitted to the operative disk 4 and the
type-disk with which it is connected, deter-
mines the type character which is brought
into line, and as it has been heretofore stated
that the type-characters are arranged upon
the disk-segments in regularly-spaced inter-
vals, so that the increment of rotation re-
quired to bring the successive characters into
a predetermined line is the same for each
character, it will be seen that by simply con-
trolling the amount of revolution imparted

is to be represented in the line of sight such
character can be definitely and certainly
brought into line.

Befme deseribing the mechanism by means
of which the 1011n1tudunl movement of the
actuator-arm 9 upon its shaft S is provided
for I shall deseribe the connection of the shaft
8 with the keyboard D, whereby rotary move-
ment is imparted to such shaft.

On both ends of the shaft 8§ there are keyed
levers 10, These levers are held normally
inclined npward by the action of the springs
11, attached to the tr ansversely-extendinn
10(:"1, 11’, which press against the short arm
thereof. Atthe outer ends of theirlong m*ms
they are connected by a transverse shaflt 12.
To the shaft 12 is keyed the links 13, which
extend upward to a point just below the level
of the keys d of the keyboard and which are
connected at their upper end by a transverse
rod 14, The type-keys d are arranged at the
front of the machine, so as to be under the
easy control of the operator. They are piv-
otally mounted at their inner ends to rods
D*,whichextend transversely of the machine

‘and are normally held upward or raised by

the action of the springs 15. 'T'he type-keys
are further sosupported as to be on different
levels and as, therefore, to require different
amounts of depression before the limit of their
downward movement is reached. A rod 16,
extending transverselyof the keyboard,serves
to limit the downward movement possible to
each lever. T'helevel on which the different
keys forming the keyboard are arranged is
determined by the position on the segment
of the type character.represented thereby.
The keys which represent narrow type char-
acters are placed on a. low level, so as to re-
quire a limited amount of depression, while
the keys which represent wide type characters
are raised and 1equue a greater amount of

depression.

As the connection of the type-levers to the
revoluble shaft 8, the actuator-arm 9, and the
operative disks 4 is such that these parts
move through different angles in accordance
with the amount of depression of the type-
keys, it will be seen that an arrangement is
here provided whereby the operative disks,
and through the same the type-disks, may be
rofated an amount strictly in proportion to
the position on the segment of the type char-
acter which is being depressed, and therefore
that any desired type character may be with
certainty brought into a predetermined line.

Thecameo type charactersrequired to form
any desired sequence of words are thug
brought into the line of sight by the depres-
sion of the type-keys bearing the correspond-
1ng characters. As a result of this action it
of course follows that the intaglio type char-
acters from which the type-bar 1s to be cast

are also assembled in the line of printing.

1t 18 necessary, however, to so devise and con-

to the shaft S in accordance with the position | structthe mechanism by means of which wourd-
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spaces are formed in the line of type that it
will act without causing a movement of the
actuator-arm or of the operative disk. This
mechanism I shall now proceed to describe,
and I shall also describe in connection there-
with the Indicator mechanism, as the parts
are intimately related to each other.

In the drawings the spacing-key is shown
at the extreme right of the keyboard. Itcon-
sists in a pivoted lever D%, one arm of which
extends vertically upward and the other arm
of which extends lengthwise of the machine
and engages with the ratchet-wheel 17. The

ratchet-wheel 17 ismounted upon a shortshaft
18, suitably journaled in the machine-frame,
and bears on the other end of the same the
double pulley-block 19 19°, around which pass
the indicator-cords 20 and 30. The end of
the spacing-lever D*® which engages with the
ratechet 17 is sharpened, so as to enter the
toothed periphery of such ratchet-wheel; but
1t 1s foreced back intoits original position after
each engagement with the ratchet-wheel by

the action of the spring d*, attached to the

transverse rod Y. This portion of the spac-
ing-lever is further located just above the
transverse shaft 12, which connects the two
arms 10. The indicator-cord 20, which, as I
have stated, passes around the pulley-block
19, extends to the front of the machine just
below the level of the type-keys, and the
pointer J' thereon serves to indicate upon a
suitable scale J* the operative disk upon

which the actuator-arm 9 is in position to act.

The exact location of the indicator-cord 20 in
the various parts of the machine through
which it passes is as follows: After passing
over the pulley-block 19 sunch cord extends
upward, passing over a pulley 21, then to the
front of the machine over a pulley. 22, thence

~across the machine over a pulley 23, (the

45

pointer J' being located on this section of the
indicator-cord,) thence rearward over a pul-
ley 24, thence downward over a pulley 25,
Lhence across the machine toa pulley 26, f—md
thence back to the pulley-block 19. The sec-
tion of the indicator-cord extending between
the pulleys 25 and 26 is connected to the ac-
tuator-arm 9 by the link 27, so that the posi-
tion of the actuator-arm can be changed by
moving the 1ndicator-cord.

The indicator-cord 80 extends from the
pulley-block 19" over a pulley 31, thence

- through the hook-eye 32 and across the ma-

55
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chine through the hook-eye 33, (it being upon

this portion of the indicator-cord that the
pointer J is stationed,) thence downward over
the pulleys 34 and 35, across the machines to
a pulley 36, and back to the pulley 19. Both

indicator-cords are thus endless bands and
are moved according to the direction of move-

ment given thereto by the pulley-blocks 19
and 19
To form a space in the line of type being

formed, it is only necessary to depress the

spacing-key D® and through the same to move

the ratchet-wheel 17, and thereby to carry the |

| actuator-arm, through the movement of the
1Indicator-cord 20, past one of the operative

disks 4 without depressing the same. Asin
1ts normal position each type-disk has the
blank portion of its edge in the line of sight
and the line of printing, no actuation of the

type-disk 1s necessary to provide a space. It
| 18 only necessary to leave the type-disk sta-
If the space required in the line is

tionary.
greater than that afforded by the blank por-
tion of a single one of the disks, the spacing-
key may be operated successively until the
desired space is present in the line. This
can be ascertained by an examination of the
line as it is being formed in the line of sight.

I have stated “that the transverse shaft 12
extends just beneath the lower portion of the

spacing-lever D% The relation of these parts.

1S such that when such shaft rises after each
depression through the operation of a type-
key it strikes the lower portion of the spac-
ing-key D®*and moves the same 80 as to rotate
the ratchet-wheel 17, and thereby move the
indicators and the actuator-arm fr om the disk
just operated to the next in series.

In this manner I am able to assemble any

75
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desired sequence of type characters in the

line of sight by depressing the type-keys of a
single keyboard and am also able to carry the
actuator-arm 9 step by step along the feath-
ered shaft 8 without requiring any additional
mechanism for such purpose.

Justifying mechanism.—After alineof type
characters has been formed it is frequently
necessary to justify the line or to increase
the space between the words forming the line,
so that they will take up the full width al-
lotted thereto. The space which is required
to be filled by the actuation of the justifying
mechanism is not large and when skilful com-
positors are Opelatmcr does not usually ex-
ceed the width of two or three type charac-
ters. The means which I employin my pres-
ent machine to justify the line of type are as

follows: On the front of each of the opera-

tive disks there is a short stud or projection
4%, Directly beneath these studs there ex-

‘tends across the machine a shaft [, which is

supported ateitherend bythearms?{’,mounted
upon the shaft 3. The shaft [ has secured
thereto the handle L, by which it is moved.
When the operative disks are actuated to
form a line of type, such of the operative
disks as have been rotated to bring the type
characters into the required line have been
moved into such position that the studs 4* no
longer rest against the short shaft /. Such
of the operative disks, however, as have re-
mained stationary since the type-disks with
which they are connected serve to provide

the spacesin the line just formed still remain
in such position that the studs 4* of the same
rest against the lever L.

When, therefore, it
18 demred to justify the line, the handle I, is
grasped and moved upward until the wedge-
like spacing-segments of the type-disks have
increased the distance between the several
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words forming the line sufficient to render | are formed in the brackets 59, provided on

the line even and to cause it to fill its allotted
space. Iach one of the type-disks performs
only a small portion of this justifying opera-
tion, and the total amount of space which is
filled by the action of the justifying mechan-

ism is divided between the several spaces ex-

isting in the line of type, so that there is no
undue enlargement or expansion between any
two of the words forming such line.
Proof-taking and casting mechanism.—Af-
ter the line of type has been formed and jus-
tified it is in condition to have a proof taken
therefrom by the actuation of the printing

mechanism and to have a type-bar cast there-

from by the action of the casting mechanism.

In my present machine both of these opera-
tions are performed simultaneously through
the actuation of the proof and matrix lever:
This lever, which, as shown, is pivoted
on the outside of the frame, is connected at
one end to the slotted lever 40, mounted upon
On the shaft 41 is also:
mounted the short lever 42, to the lower end:
of whichispivoted the connecting-rod 43, such
rod being pivoted at its other end to one end.
Thelever44ismount-
ed upon a stud-shaft 45, which is supported
centrally in the machine-frame between the.
shafts 1 and 2, upon which the type-disks of

H.

the stud-shaft 41.

of the pivotedlever44.

the two opposing series are mounted and
which bear the ratchet-wheel 46 and the
gear-wheel 47. The pivoted lever 44 Dbears
on one end a pawl 483, which engages with
the ratchet-wheel 46 and 1mparts movement
thereto whenever the proof and matrix lever
IT is operated. With the gear-wheel 47 mesh
cear-wheels 49 and 50, such gear-wheels being
placed diametrically opposite to each other
and being adapted to be turned throughout
an entire revolution by the movement which
the gear-wheel 47 receives from each actua-
tion of the proof and matrix lever 1I. The
gear-wheels 49 and 50 are mounted upon
shafts 51 and 52, which extend across the ma-
chine and bear upon their opposite ends actu-
ating-cams, which will be hereinatter de-
scribed. o

The printing attachment 1s operated by
mechanism connected with the gear-wheel 50,
and the matrix or casting attachment 1s op-
erated by mechanism connected with the gear
49, Trfor convenience of description I will
irst deseribe the printing attachment and
the mode of operation of the same and then
describe the matrix or casting attachment and
the operation thereotf.

Printing or proof -taking altachiment.—
Upon the shaft 52, on both sides of the ma-
chine, are mounted cams 53, which move 1n-
side and independent of surrounding rings or
collars 54, which are attached to connecting-
rods 55. The connecting-rods 55 extend to-
ward the front of the machine and are cross-
connected on their outer end by a shaft o0,
upon which a roll 57 is mounted. The shaft

rotate said shaft.

both sides of the machine-frame. 'To the
ends of the connecting-rods 55 are further
secured the lowerendsof the connecting-links
GO, to the outer ends of which are pivotally
attached the levers 61. The levers 061 are
loosely mounted upon a shaft 62 and bear
pawls 63, which when the levers 61 are moved
downward or clockwise engage with ratchet-
wheels 64, mounted upon said shaft 62, and
The shaft 62 is mounted
in bearings formed in the Dbracket (5. In
this bracket are also formed bearings for the
paper-roll 66 and the proof-roll 67, these pear-
ings being U-shaped, so as to permit removal
of such rolls. The paper-roll 66 is provided
at one end with a gear-wheel €S, which meshes
with a gear-wheel 69, mounted upon shaft
62, so that whenever said shaft is rotated
through the action of the lever 61 the paper-
roll is likewise rotated in the direction of the
arrow, I'ig. 2. On the connecting-link 60 are
formed journalsfortworolls70and71. These

rolls contact with each other, so that when-

ever oneis moved the other is likewise moved
by frictional contact. On the roll 70 is
mounted a ratchet-wheel 70', with which en-
gages a pawl 72, mounted upon the lever-arm
61. When said lever-arm 61 is caused to
move downward, so that its outer end moves
in the arc of a cirele in a clockwise direction,
the pawl 72 acts to rotate the gear-wheel 70/,
and therebythe roll 70, as will be readily un-
derstood. The strip of paper upon which the
proof is to be taken is drawn from the paper-

roll 66 and passesoverapin-shaft 73, mounted

in the brackets 59, thence over the printing-
roll 57, which is mounted upon the shaft 50,
thence upward between the pressure-rolls 70
and 71, and thence around the proof-roll 07,
With each reciprocation of the connecting-
rod 55, caused by the action of the cam 55
upon each revolution of the gear 50, paper 1s
fed forward from the paper-roll during the
downward travel of the connecting-rod, and
at the same time the friction-rolls 70 and 71
are being actuated so as to feed the strip of
paper upward just as rapidly as it is being
fed from the paper-roll, so as to keep the
strip of paper in the line of printing taut.
The gear-wheel 67" upon the proof-roll 67,
which meshes with the gear-wheel 68, is also
being rotated through the movement of the
paper-roll 66, and thus the paper on which
the proof hasbeen taken is caused to be wound
upon such roll.

During the upward movement of the comn-
necting-rod the printing-roll and mechanism
connected therewith remain stationary as the

‘pawl 63, which is pivoted to the lever-arm 01,

slides over the teeth of the ratchet 64. Prior
to the taking of the proof it is necessary, how-
ever, to bring a printing-ribbon over the line

of cameo type characters which have been as-

sembled in the line of sight, so that the im-
pact of the paper passing around the roll 57

56 travels in slotted guideways 58, which | against the printing-ribbon and through the
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same against the type characters will cause
the imprint thereon of such characters. 'I'he
mechanism by which this action is caused to
take place is as follows: A printing-ribbon 74
is provided at the front of the machine, the
upper end of which is attached to a roll 79,
which is supported in a slotted cuideway
formed in the brackets 59, and the lower end
of which is wound around a spring-controlled
roller 77 at the front of the machine-frame,
just above the type-keys.
way 76 crosses the slotted guideway 5, which
serves as a path for the connecting-rods 959,
but is made smaller than such guideway, so
that there will be no tendency for the shaft
56 to be diverged therefrom during the recip-
rocation of the same. The roll 75 is caused
to reciprocate in the slot 78 at each actuation
of the printing mechanism and to bring the
printing-ribbon over the cameo type charac-
ters before the descent of the printing-roll 57.

At each end the roll 75 is connected to le-
vers 78, which extend inward toward the cen-
ter of the machine and are mounted tupon a
shaft 79. TUpon this shaft are also mounted
the curved lever-arms 80, whose inner ends
travel upon thesurface of the.cams 51, mount-
ed upon the shaft 51. The movement of the

 connecting-rods 55, caused by the cam 53, 18
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first outward until the shaft 56 reaches the
end of the slotted guideway 58, formed there-
for, then inward through the entire limit of
their travel, and then outward to the point
at which they are represented in the draw-
ings. The setting of the cams 53 upon the
shaft 52 is such that while said cams are caus-
ing the connecting-rods to move outward to
the end of their travel the cams 81 have been
turned sufficiently to throw the curved lever-
arms S0 out of the depressed portion thereof,

thereby turning the shaft 79, and thereby

causing an arc movement of the lever 75 sutfi-
cient to move the ribbon-roll 75 to the upper
ond of its travel in the cross-slot76. During
the downward movement of the connecting-
rods, which results in the making of a proof
of the assembled line of type characters upon
the paper passing over the printing-roll 57,
the ribbon-roll 75 remains stationary in the
upper part of the slot 76, while the curved
arms SO travel over the dwell of the cams SI.
The dwell of these cams is so adjusted that
the ribbon-roll 75 will continue to be held in

‘the upper part of its movement until the tak-

ing of the proof has been completed and the
paper-roll 57 caused tomove upward past the
intersection of the two guiding-slots formed
in the bracket 59. After the paper-roll has
passed this point the cam 31 has been re-
volved, so that the lever-arm 80 falls into the
depressed portion thereof and the ribbon-roll
75 is caused to travel backward to the lower

 portion of its guiding-slot in the position in

which it isshown in Fig. 1. Thespring-con-
trolled roll 77 winds up the loose ribbon which
is caused by the backward movement of the
ribbon-roll 75 and keeps the printing-surface

| taut.

The slotted guide-

‘to that by

in its movement.

It will be noticed that that portion of
the printing-ribbon which is over the type
characters will lie very close to such charac-
ters on account of the position in which the
ribbon-roll 75 is held during the proof-taking
operation. A clean

ments of the rollers in connection with the
printing attachment, is brought into the di-
rect view of the operator and into a position
where it can be examined and any mistakes
or defects therein at once ascertained.
Casting mechanism.—I will now proceed to
describe the casting mechanism by the action

of which type-bars are formed, ejected from

the machine, and placed upon the surface of
an endless carrier in regular sequence.
actuating mechanism for controlling the op-
erations of themold-box G isprecisely similar
means of which the printing at-
tachment is actuated—that is to say, the
mold-box is caused to assume its various
positions through the action of a cam-actu-
ated connecting-rod. Upon the shaft 51,
which is rotated through the gear 49, 80 as

to describe a complete revolution with every

operation of the proof and matrix lever H, 1s

mounted a cam 90, which moves within an
encircling ring 91.

Tothe ring 91 is attached
the connecting-rod 92, the outer end of which
is slotted, as shown at 92, to receive the stud-
shaft ¢, which projects from the mold-box G.
"~ The mold-box (3 is pivotally supported on
shaft G¥ in a slotted guideway formed in
brackets 93, which are attached to the frame
on this side of the machine. The mold-box
is hollowed interiorly, so as to form a mold
of the exact size of the bar of stereotype
metal which is to be formed therein. On its
front face ¢ itis formed with a longitudinal
opening of the width of the type characters,
such opening being at theend of thehollowed
interior of the mold-box. On the side of the
mold-box toward the melting-pot I there is
formed an opening ¢®. This opening is con-
ical, so as to receive the end of the plunger M,

by the action of which a charge of type-metal

sufficient to form a stereotype-bar is forced
into the mold-box. The parts forming the

| proof can thus be ob-
' tained, which, during the succeeding move-

The
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mold-box are tightly joined together, so that

escape of the type-metal forced into the
same through such joints cannot take place.
On one side of the mold-box there projects a
stud ¢, which, as has been stated, extends
into the slot 92’, formed in the connecting-rod
02.
extends from the same a shaft ¢°, which 1s
made of the shape shown in Fig. 8 of the
drawings, so as to escape the plunger-box m
The shaft ¢ engages with
a slot 94/, formed in a connecting-rod 94 on
the opposite side of the machine, in the same
manner that the stud-shaft g engages with
the slot 92’ in the connecting-rod 92. The
connecting-rod 94 is a duplicate of connect-
ing-rod 92 and is, like such rod, actuated by

' a cam 90, mounted upon the shaft 51.

On the other side of the mold-box there

120

125

130




i1 [N

IO

20

30

35

40

45

g o 613,724

The mold-box G has two movements in or-
der to bring the front facethereof into proper
position for the formation of a type- bar.
Starting from the position of the mold-box
which is shown in Fig., 9, the mold-box is
first turned on its axis until the front end
thereof has moved out from the curved por-
tion of the guideway 95, provided therefor,
and lies in the straight portion of such guide-
way, and is then moved forward until the
front beveled cornered end of the mold-box
enters between the guide-blocks 96, which
are formed on the machine-frame on either
side of the line of printing and fit snugly
against the line of type assembled in theline
of printing. The length of the slots 92" and

94’ formed in the connecting-rods 92 and 94

is sufficient to permit the arc movement of
the mold-box and the forward movement of
the same without binding.

When the mold-box has been moved for-
ward In position to receive a charge of type-
metal, such charge is introduced by the ac-
tion of the plunger M. The plunger M is
located transversely of the machine. Itacts
within a plunger-box or metal-receptacle m,
which extends across the front face of the
melting-pot I' and is connected therewith
through an opening m'. The plunger M acts
as a valve to close the opening m/', except at
the moments at which a charge of metal is de-
sired to be received in the plunger-box m.
In its operation the plunger M first moves
backward, uncovering the opening m' and
allowing a charge of metal to flow into the
plunger-box m, (the size of the plunger-box
being such that the charge of metal which is
thus permitted to flow into the same is just
sufficient for the formation of a single type-
bar,) thenadvances forward,closing the open-
ing m’ and forcing the type-metal into the
mold-box, and then retracts to the position
shown in the drawings, still closing the open-
ing m' and preventing a flow of metal.

The means for causing the deseribed move-
ment of the plunger M is as follows: One end

~ of this plunger is provided with a plunger-rod

5o
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m?, (formed with a shoulder, as shown, to es-
cape the connecting-rod 94,) the outer end of
which contaects with the surface of the cam
J7. This cam is supported on a shaft 98,
mounted in suitable bearings on the machine-
frame and provided on its upper end with a
beveled gear-wheel 99, which meshes with a
correspondingly-beveled gear 100, secured to
one end of the shaft 101. The shaft 101 is
provided on its other end with a beveled gear
102, which meshes with a correspondingly-
beveled gear 103, mounted upon the shaft 51,
which is caused to rotate with everyactuation
of the proof and matrix lever H through the
action of the gear-wheels 49 and 50. The end
of the shaft 101 on which the gear-wheel 103
is mounted is suitably supported in a bear-
ing-block 104, mounted upon the shaft 51. A
suitable bearing 105 is provided for the oppo-
site end of the connecting-rod of the shaft 101,

| so that said shaft is securely held in position

and may impart movement to the beveled gear
J9.  Thecam 97 is so formed that upon ifs ro-
tation in the direction of the arrow, Fig. 7, it
will first permit the plunger-rod m?* to move
backward a sufficient distance to uncover the

opening m’, leading from the melting-pot into
the plunger-box m, will then thrust the plun-

ger-rod, and thereby the plunger M, rapidly
forward until the coned end of such plunger-
rod has entered into the corresponding cone
¢® in the mold-box, and thus delivered its
charge of stereotype metal into such mold-
box, and will then allow the plunger-rod, and
thereby the plunger, to recede until it has
reached 1its original position. The plunger
M is drawn backward after it has delivered
1ts charge of metal into the mold-box through
the action of the coiled spring m?, which sur-
rounds a portion of the plunger-rod m? and
1s attached at one end to the collar 5, through
which the plunger-rod m?* passes. |
1he timing of the movement of the mold-
box G and of the plunger M is so adjusted
that the movement of the plunger does not
commence until the mold-box is in position
to receive its chavge of metal. After a bar of
type-metal has been cast and has formed on
its outer surface a series of cameo type char-
acterscorresponding tothe intaglio type char-
acters which were assembled in the line of
printing, such mold-box is moved backward
in the Y-shaped guideway 95 provided there-

for and is turned through the curved portion

of such guideway until the mouth of the mold-
chamber is inclined downward and is in the
position shown in Fig. 9.

The mechanism by the action of which the
slug is discharged from the mold-box into the

receiver N is as follows: The rear or bottom

end of the mold-box is formed by a spring-
pressed plate which works within the mold-
chamber and fits sufficiently closely to the
sides thereof to preventescape of metal. Re-
ferring especially to Ifig.12,the spring-pressed
bottom mold-plate is shown at ¢*. To the
mold-plate is rigidly secured a rod g°, which
passes through a guide ¢° secured to the
mold-box, and is spring-pressed by the spring
g!. This spring in its action normally tends
to force the mold-plate ¢g* inward or to a po-
sition in which it occupies the forward end of
the mold-chamber. Themold-plate g*is held
1n 1ts backward position or that in which it
forms the rear end of a mold-chamber of suit-
able size to receive the slug which is to be
formed by the engagement of the spring-
pressed locking - bolt ¢' with the plate ¢°,
which i1s secured on the rod ¢g® and travels
therewith. The plate g° is angle-shaped, as
shown, so that the backwardly-extending end
thereof may be engaged at the proper time
by the stop g, which is fastened to the ma-
chine-frame. The spring-pressed locking-
bolt g* is tripped by the action of the double

lever g¢, pivoted to the mold-box and opera- |
| ted by the end of the connecting-rod 92.

The

75

30

QO

100

105

110

11§

120

125

130




[O

L5

20

.ge_

618,724

‘spring-pressed locking-bolt ¢f is also angle-

shaped, so as to be readily engaged, as de-
seribed. The operation of these parts is as
follows: With the partsin the position shown
in Kig. 12 the connecting-rod 92 as it reaches
the end of its movement and thereby brings

the open end of the mold-box ( directly over

the mouth of the receiver N strikes one end
of the double lever ¢, and theréby causes the
upper end of said lever to withdraw the lock-
ing-bolt ¢g* from engagement wu;h the plate
The action of the spring g¢ now causes
the mold-plate g* to move forward to the front
end of the mold-chamber, and thereby dis-
charge the slug into the receiver N. The
mold-plate g* is brought back into suitable
position for the reception of a slug in the
mold-chamber during the succeeding move-
ment of the mold-box into position between
the guides 96, for as the mold-box after pass-

ing through the arc portion of its movement

commences i1ts forward travel through the
straight portion of the slotted guideway the

stop ¢, which is fastened to the machine-

25

frame, will strike against the projecting end

of the plate ¢¢, and thereby hold the end plate |

g* stationary while the remainder of the mold-
boxmoves forward., Theforward movement

- of the mold-box equals the height of theslug
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which 1s to be formed, so that when the mold-

box has reached its extreme forward position

and 1s in readiness to réceive a charge of type-
metal the mold-plate ¢* isin its extreme back-
ward position. It is caught and held in this
position by the engagement of the spring-
pressed locking-bolt ¢f with the angle-plate g©.

The receiver N is pivotally supported, as
shown, in the bracket 93 and is hollowed so
as to form a receptacle for the bar of type.
The bottom of the receptacle formed in the
receiver N 1s padded, so as to avoid injury
to the sharp edges of the type formed on the
type-bars. To the lower end of the receiver
N is attached a lever 106, to which is attached
one end of a lever 107, Wthh 18 carried by
the connecting-rod 92, being pivotally se-
cured to a 00113,1 108,
necting-rod. With each reciprocation of the
connecting-rod 92 the receiver N is caused to
turn on its pivot and incline downward, so
that the bar of type-metal which was last re-
ceived therein will be ejected therefrom, and
falling through the guideway 109 will take
its position upon the surface of the endless
carrier I. The side of the type-bar on which
the type characters are cast will be upper-
most, so that injury thereto will be avoided.
The endless carrier I is mounted upon two
rollers ¢ and ¢ and moves, when in normal
operation, in the direction of the arrow. On
its upper surface there is formed a cleat or
bracket I', which supports the first bar of
stereotype metal received on the endless car-
rier in upright position. The endless car-
rier 1s caused to move forward step by step,

so as to give room for the reception thereon

mounted on such con- |

¥

‘the lever 106.

of the ratchet-wheel 2%, secured to its upper
roller 2. - With this ratchet-wheel engages a
pawl 110, which is pivoted to a lever-arm 111
mounted upon the axle which supports the
roller ¢ and connected by the cord 112 with
With each actuation of the
proof and matrix lever H and the consequent
reclprocatlon of the connecting-rod 92 the re-
ceiver N is caused to incline downward SO as
to discharge a bar of type-metal reeewed
therein, and by the same movement the pawl
110 is caused to engage the ratchet-wheel ¢°
and move the same forward a sufficient dis-
tance to permit the reception on the surface
of the endless belt of a new type-bar. The

‘weight of the lever-arm 111, which carries

A%
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the pawl 110, is sufficient to cause such pawl

to fall back toits original position after each
actuation of the receiver N, a stop 113 limit-
ing its downward movement. To the axle of
one of the pulleys 7' of the endless carrier I
there is attached a crank 114, by means of

“which the endless earrier can be broughtinto

any desired position at the commencement
of its operation.

The melting-pot F 1s pmvuled with a cover
F', by means of which stereotype metal can
be introduced therein and is heated through
the burners F?, supplied with gas, or in any
other desired manner. The produects of com-
bustion pass off through an escape-pipe F°
at the side of the melting-pot. It is to be
noted that in this machine the casting opera-
tion takes place at some distance from the
operator, 8o that the operator doesnot breathe
the fumes of the metal and is not subject to
the deleterious effect thereof.

Releasing-key.—After the proof of the line

of type characters assembled in the line of

printing has been taken and a type-bar has
been cast the type-disks are released or un-
locked from the position in which they are
assembled and resume theirnormal positions.
Theunlocking of the disks is effected through

‘theaction of the releasing-key D', which bears

on its lower end a rod 115, extending ACTroSS
the rear ends of the spring-pressed pawls 43.

‘When the key D' is depressed, the pawls 43

are raised from engagement with the notched
or ratchet portions of the actuating-disks 4,

o
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and the springs b° and ¢?, which are “attached

to the type-disks B and C, draw such type-
disks back to their original position. The ma-
chine is now in condition to have a new line
of type assembled and a proot and type bar
cast therefrom.

Operation of the machine.—In the opera-

“tion of the machine the compositor depresses

in succession the type-keys representing the
type characters which are to be assembled
into the line of type. KEach depression of a
type-key d turns the actuator-arm 9 through

intermediate mechanism through an angle-

corresponding with the position on the seg-
ment of the type character depressed and
thereby rotates the operative disk 4 and the
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of the sticcessive type-barsthrough the action | type-disk B or C with which such operative -
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disk is in connection, an amount sufficient to
bring the desired character in the line of
sight. As in this machine the cameo and in-
taglio characters are located diametrically
opposite to each other, both sets of charac-
ters are assembled into the respective lines
of sight and of printing by the same opera-
tion. The operative disks are acted upon
by the actuator-arm 1in regular sequence.
The type-disks of the two series as they are
actuated move in opposite directions, the in-
clined faces of the opposing series of disk-
segments sliding against each other until the

desired characters are in the line of sight. |

Each disk as it is assembled in position acts
to force outward the disks not yet ealled into
position against the pressure of the springs
O* and c¢* until it has reached its proper posi-
tion. With each actuation of a type-key d
the indicators J and J' are moved forward a
single space and the actuator-arm 9 is corre-
spondingly moved forward, so as to engage

with a new disk when next depressed. When-

ever it is desired to form a space between ad-
jacent words or characters, the spacing-key
D*®is depressed and the actuator-arm 9 there-
by caused to travel over one of the operative
disks without acting upon the same, so that
the blank portion of the type-disk connected
to such operative disk is left in the line of
sight to serve as a space. VYarying widths of
spaces are obtained by depressing the space-
key one or more times. As the operator can
observe the line of type being formed dur-
ing its entire period of formation, he can
readily detect any mistakes and correct the
same. The correction of the line of type
is effected by moving the pointer J so that
it will be directly over the erroneous char-
acter, and as a necessary consequence of the
position and operation of the indicator-cords
20 and 30 the actuator-arm 9 will be over
the corresponding operative disk. Such disk
may then be unlocked by raising the corre-
sponding pawl 43 and the proper type-key
depressed, causing the desired character to
appear in the line of stght. 7This correction
can all take place before actuation of the
proof and matrix lever. Should the line re-
quire justifying in order to make it a perfect
line, the justifying-lever L is raised until the
inactive or spacing operative disks 4 have

been moved sufficiently far to cause the cor-
responding type-disks to move their wedge-

shaped edges to spread the line until it at-
tains the desired width. As the amount of
space required to be filled through the action
of the justifying-lever is relatively small,
rarely exceeding the width of two or three
type characters, and as this amount of space
is divided among the spaces formed between

the successive words formed in the line, it

will be seen that the line is properly spaced
in the manner.described. After a line of
type has been formed and jJustified it is
ready to have a proof taken thereof and a
type-bar cast therefrom. This action -is ef-
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| fected by the movement of the proof and ma-

trix lever I, as before described.
It is obvious that changes may be made in
the construction which I have described here-

in which will be included within the scope

of my invention, so that I do not restrict my-
self to the precise form of the parts shown
herein; but |

What I claim as new, and desire to secure
by Letters Patent, 18—

1. The combination withtwoseries of wedge-

shaped forms, curved to the are of a circle,

and having the type characters arranged in
the order of their width thereon, said forms
being revolubly supported with the inclined
faces of the adjacent forms of the opposing
series in contact, of means for rotating said
two series of forms inoppositedirections, and

thereby assembling the desired charactersin

line, substantially as described.

2. The combination with two series of wedge-
shaped disk-segments, each having the type
characters arranged in the order of their
width thereon, said disk-segments being re-
versely placed with the inclined faces of the
adjacent segments of the opposing series in

contact, of means for rotating said two se-
ries of disk-segments in opposite directions,

and thereby assembling the desired charac-

ters in line, substantially as described.

3. The combination with two series of wedge-
shaped disk-segments, having the type char-
acters arranged in the order of their width
thereon, and having portions of their sur-
faces left blank, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of the adjacent segments of the
opposing series in contact, of means for ro-
tating said disk-segments in opposite direc-
tions, and thereby assembling the desired
characters in line, substantially as described.

4. The combination with twoseries of wedge-
shaped disk-segments, each having the type
characters arranged in the order of their
width thereon, and having the extreme nar-
row portion of the edge thereof left blank,
said two series of disk-segments being re-
versely placed with the inclined faces of the
adjacent disk-segments of the opposing se-
ries in contact, of means for rotating said
disk -segments in opposite directions, and
thereby assembling the desired characters in
line, substantially as described.

5. The combination with two seriesof disks
having cameo and intaglio type characters
arranged reversely on diametrically opposite

‘portions of their peripheries, of means for

rotating said disks in opposite directions, and
thereby assembling the desired characters in
lines, printing mechanism acting in connec-
tion with the line of cameo characters, and
type-casting mechanism acting in connection
with the line of intaglio echaracters, substan-
tially as described. |

6. Thecombination with two series of disks
having diametrically opposite portions of
their peripheries wedge-shaped and having
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cameo and intaglio type characters arranged | posite directions, means for locking said disk-

in the order of thelr width on reverse s1def~]
thereof, such disks being revolubly mounted
with the inclined faces of adjacent disks of
the opposing series in contact, of means for
rotating said two series of disks in opposite
directions, and thereby assembling the de-

sired characters in lines, substantially as de-

scribed.

7. The combination with two series of disks
having diametrically opposite portions of
their peripheries wedge-shaped and the re-

"mainder thereof cut away, and having cameo

and intaglio type characters arranﬂ‘ed in the
order of their width on reverse s1des thereof,

each of said series of disks being revolubly
mounted on separate shafts with the inclined
faces of adjacent disks of the opposing series
in contact, of means for rotating said two
series of dlSkS in opposite dlreotlons and there-
by assembling the desired charactersin lines,

ﬁ bubstanmmly as described.

S. Thecombination with twoseries of wedge-
shaped disk-segments, each having the type
charactersarrangedin the order of their width
thereon, said disk-segments being reversely
placed with theinclined faces of the adjacent
segments of the opposing seriesin contact, of
means for rotating said two series of disk-seg-
ments in opposite directions, and thereby as-
sembling any desired characters in line, and
means forforcing said disk-surfaces together,
substantmlly as deseubed

The combination with two series of dISkS
havmg diametrically opposite portions of
their peripheries wedge-shaped, and having
cameo and intaglio type characters arranged
in the order of their width on reverse sides

thereof, said disks being revolubly mounted .

with the inclined faces of adjacent disks of
the opposing two series in contact, of means

~ for rotating the disks of said two series in op-

disk-gurfaces together, substanti&ll}"'
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posite directions, and means for forcing said
as de-
scribed.

10. The combination with two series of disks
having diametrically opposite portions of
their peripheries wedge-shaped, and the re-
mainder cut away, and having cameo and in-

taglio type characters arranged in the order

of their width on reverse sides thereof, said
two series of disks being loosely mounted on

separate shafts with the inclined faces of ad-

jacent disks of the opposing twoseriesin ¢on-
tact, of means for rotating said two series of

‘disks in opposite direclions, and thereby as-
sembling the desired charactersin lines, and .

a pressure device bearing against one of the
end disks, substantially as described.

11. The combination with two series of-

wedge-shaped disk-segments, each havingthe

type characters arranged intheorderof their
i clined faces of adjacent segments of the op-

posing series In contact, of a series of opera-

width thereon, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of the adjacent disks of the op-
posing series in contact, of means for rotat-

ing the disk-segments of said two seriesin op-

segments with the desired chmactels in line,
and means for releasing the same, substan-

tially as deseribed.
12. The combination with twoseries of disks

having diametrically opposite portions of

their perlphemes wedge-shaped, and having

cameo and intaglio type characters arran ﬂ‘ed

in the order of thew width on reverse suies

thereof, said {wo series of disks being revo-

lubly mounted with the inclined faces of ad-

jacent disks of the opposing series in contact,

of means for rotating the disks of said two
series in opposite directions, means for lock-
ing the same with the desired characters in
lmes and means for releasing the same, sub
stantmlly as described.

13. The combination with two series of
wedge-shaped dlsk-seﬂ‘ments, each having the
type chamcters arranged in the order of thelr
width thereon, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of the adjacent segments of the
opposing series in contact, of a series of op-
erative disks, connections between said disks
and said. d1sk-secrments and means for rotat-
ing said disks varying amounts in accordance
wwh the type characters desired to be assem-
bled in line, substantially as described.

14. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arran ﬂ*ed in the order of thelr

| width thereon, said two series of disk-seg-

ments being reversely placed with the in-
clined faces of the adjacent segments ot the
opposing series in contact, of a series of op-
erative disks, connecting- cords between each
of said operative disks and one of said opera-
tive disk-segments, and means for rotating
said operative disks varying amounts in ac-
cordance with the type characters desired to
be assembled in line, substantially as de-
scribed. |

15. The combination with two series of
wedge-shaped disk-segments, each havingthe
type charaeters ar ranﬂ‘ed in the order of thew
width thereon, said two series of disk-seg-
ments being 1everbely placed with the 1in-
clined faces of adjacent segments of the op-
posing series 1n contact, of a series of opera-
tive disks, connections ‘between said opera-
tive disks and said disk-segments, means for
rotating said disks varying amoun tsin accord-
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ance with the type characters desired to be

assembled in line, means for locking said
disks in position, and means for 1“6].6"(1:81110' the
same, substantially as described.

16. The combination with two series of
wedge-shaped disk-segiments, each having the
type characters arranged in the order of theu
width thereon, said two geries of disk-seg-
ments being rever&ely placed with the 1n-

125

tive disks, having pmtlons of their periph-

eries notched, COﬂHthlﬂﬂb between said op-

erative disks and said disk-segments, means
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for rotating said operative disks varying | on adapted to engage

amounts in accordance with the type charac-
ters desired to be assembled in line, pawls
engaging with the notched portions of said
dlsks, zmd means for disengaging said pawls,
substantially as described.

17. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arranged in the order of their
width thereon, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of adjacent segments of the op-
posing series in contact, of a series of opera-
tive disks, having portions of their periph-
eries toothed, connections between said op-
erative disks and said disk-segments, means
for rotating said operative disks varying
amounts in accordance with the type charac-
ters desired to be assembled in line, pawls
engaging with the toothed portions of said
disks, a bar extending across the disks above
the free ends of said pawls, and a type-key
adapted when actuated to depress said bar,
disengage said pawls, and release said disks,
Subbtantmlly as described. .

18. The combination with two series of
wedge-shaped disk-segments, each having the
type charactersarranged in the order of their
width thereon, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of adjacent segments of the op-

posing series in contact, of a series of opera-

tive disks, connections between said disks
and said disk-segments, means for rotating
sald operative disks varying amounts in ac-
cordance with the type characters desired to
be assembled in line, means for locking said
operative disks in position, means for releas-
1ng the same, and means for returning said
dlsk-sefrments to their original pOSItmn sub-
stantlally as described. |

19. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arranged in the order of their

width thereon, said two series of disk-seg-

ments being reversely placed with the in-

clined faces of adjacent segments of the op-

posing series in contact, of a series of opera-
tive disks, connections between said opera-
tive disks and said disk-segments, means for
rotating said operative disks varyingamounts
in accordance with the type characters de-
sired to be assembled in line, means for lock-
ing said operative disks in position, means
for releasing the same, and springs for re-
turning said disk-segments to their original
position, substantially as desecribed.

20. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arranged in the order of their
width thereon, said two series of disk-seg-
ments beingreversely placed with the inclined

faces of the adjacent segments of the oppos-

ing series In contact, of a series of operative
disks, connections between said operative
disks and said disk-segments, a shaft parallel

tosaid operative disks, anarm mounted there- | width thereon, said two series of disk-seg-
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sald operative disks
in succession and rotate the same varying
amounts in accordance with the type charac-
ters desired to beassembled in line, and means
for operating said arm _subs&mtmlly as de-
scribed.

21. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arranged in the order of their
width thereon, said two series of disk-seg-

~mentsbeingreverselyplaced with the inclined

faces of the adjacent segments of the oppos-
ing series in contact, of a serles of operative
disks, connections between satld operative
disks and said disk-segments, a shaft parallel
to said operative disks, an arm adapted to
travel thereon, engage said operative disks
In succession and rotate the same varying
amounts in accordance with the type charac-
ters to be assembled in line, levers keyed to
said shaft, springs for normally elevating the
ends of the same, a rod connecting the free
ends of said levers, type-keys arranged to be
depressed varying amounts in accordance
with the position on the disk-segments of the
type characters thereon, connections between
said levers and said type-keys whereby said
levers will be depressed by the type-keys dis-
tances varying in accordance with the width
of the characters thereon, and means for mov-
ing said arm on said Shaft substantially as
descrlbed

22. The combination with
wedge-shaped disk-segments, each having the
type characters arranged in the order of their
width thereon,said two series of disk-segments
being reversely placed with the inclined faces
of adjacent segments of the opposing series
in contact, of type-keys arranged to be de-
pressed varying amounts in accordance with

the position on the disk-segments of the type
characters thereon, and connecting mechan-

ism between said keys and said segments for
communicating a degree of rotatmn thereto
corresponding WIth the depression of the type-
key, substantially as described.

23. The combination with two series of
wedge-shaped disk-segments, each havingthe
type characters arranged in the order of their
width thereon, said two series of disk-seg-
ments being reversely placed with the inclined
faces of the adjacent segments of the oppos-
ing series in contact, of a series of 0perativ
disks, connections between sald operative
disks and said disk-segments, a shaft parallel
to said operative (11‘%1{_8 an arm adapted to
travel thereon, engage said disks 1n succes-
sion and rotate the same varying amountsin
accordance with the type characters to be as-
sembled in line, indicator mechanism con-
nected with said arm, and adapted to follow
the same in 1ts movement, and means for op-
erating said arm, substantially as described.

24.
wedge-shaped disk-segments, each havingthe
type characters arranged in the orderof their

two series of
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ments heing reversely placed with the in-
clined faces of adjacent segments of the op-
posing series in contact, of a series of opera-
tive disks, connections between each of said
operative disks and one of said disk -seg-
ments, a shaft parallel to said operative disks,
the actuator-arm 9, adapted to travel on said
shaft, engage said disksin succession and ro-
tatesaid disksamounts varying in acecordance
with the type characters to be assembled in
line, the levers 10, the connecting-rod 12, the
lever 13, the eonnectmml od 14, the spacing:-
key D?* having an extended arm passing
above said rod 12 the ratchet 17, the indica-
tor-cord 20 etteehed to said actuetor-arm and
the type-keys D adapted to be depreseed
amounts varying in accordance with the width
of the type character represented thereon,
substantially as described. |
~ 25. The combination with two series of
wedge-shaped disk-segments, each having the
type characters arranged in the order of their
width thereon, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of adjacent segments of the op-
posing series in contact, of a series of opera-
tive disks having mutilated peripheries, con-
nections between said operative disks and
sald disk-segments, a shaft parallel to said
operative disks, an arm adapted to travel
thereon, engage with the mutilated portlon
of said dlsks and rotate the same varying
amounts in accordance with the type char-
acters to be assembled In line, and means
for operating said arm, substantially as de-
Sellbed

The combination with two series of
wedn‘e—sheped disk-segments, each having the
type characters arranged thereon in the'order
of their width, and having portions of their
edges left blank, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of the adjacent segments of the

- opposing series in contact, of a series of op-

erative disks, connections between said opera-

tivedisks and said disk-segments, a shaft par-

allel to said operative disks, an arm mounted
thereon adapted to engage said disks in suec-

- cession and rotate the same varying amounts

50
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in accordance with the type characters to be
assembled in line, means for moving said arm

on said shaft, and mechanism for commum-'

cating the movement of said keys to said

shaft; substantially as described.
55

27. The combination with two series of
wedge-shaped disk - segments; having the
type characters arranged in the order of their
width thereon and having portions of their
edges left blank, said two series of disk-seg-
ments being reversely placed with the in-
clined faces of the adjacent segments of the
opposing series in contact, of a series of op-
erative disks, connections between sald op-
erative disks and said disk-segments, a shatt
parallel to said operative disks, an arm
mounted thereon adapted toengage said disks
in succession and rotate the same varying

13

amounts in accordance with the type charac-
ters to be assembled in line, type-keys, inter-
mediate mechanism. for communicating the
movement of said keys to said sheft and
means for moving said arm on said shaft said

intermediate mechanism, so as to be actuated
either independently or by the actuation of
said intermediate mechanism, substantially
as described.

28. The combination with two series of
wedge - shaped disk - segments, having the
tvpe characters arr anwed in the order of thelr

width thereon, and havm portions of their

edD'es left; blank said two series of disk-seg-

7

‘means being in the line of movement of said -
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ments being reversely placed with the mehned .

faces of the adjacent segments of the oppos-

ing series in contact, of a series of operative
chsks, connections between sald operative
disks and said disk-segments, a shaft parallel

tosaid operativedisks, an arm mounted there-
on adapted to engage said disks in succession

and rotate the same varying amounts in ac-

cordance with the type characters to be as-
sembled inline type-keys, intermediate mech-
anism for communicating the movement of

said keys to said shaft, means for moving said
arm on said shaft, said means being in the
line of movement of said intermediate mech-
anism, so as to be actuated either independ-
enfly or by the actuation of said intermediate
mechanism, anindicator mechanism operated
in connection therewith, substantially as de-

seribed. _ .
29. The combination with two series of

wedge-shaped disk-segments; each having the
type charactersar ranﬂ*ed in the order of thelr
width thereon, said two series of disk-seg-
ments being reversely placed with the mehned
faces of the adJeeent disk-segments of the op-
posing series in contact, of means for rotating

said disk-segments in opposn;e directions, and |

thereby a,ssembhnﬂ' any desired characters in
line, and means for justifying the line formed,
subeteutlelly as described.
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'30. The combination with two series of

wedge - shaped disk - segments, having the
type characters arranged in the order of “their
width thereon, and having portions of their
edges left blenk said two series of disk-seg:-
Ments being re vereely placed with the melmed
facesof the adjacentsegments of the opposing
series in contact, of aseriesof operative disks;
connections between said operative disks a,nd
said disk-segments, means for rotating said
operative disks varying amounts in accord-
ance with the type characters desired to be
assembled in line, and means for justifying
the line formed, substantially as described.
31. In a machine for casting type-bars, the
combination with two series of wedge-shaped
disk-segments, havingthe type characters ar-
renn*ed in the order of their width thereon,
and havm portions of their edges left blank,
said two series of disk- eeﬂ'ments being re-
versely placed with the inclined faces of the

| adjacent segments of the opposing series in
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contact, of a series of operative disks having
studs projecting therefrom, connections be-
tween said operative disks and said disk-seg-
ments, means forrotating said operative disks
varying amounts in accordance with the type
characters desired to be assembled in line, a
suitably-mounted shaft extending across the
surface of the disks under the studs project-
ing therefrom, and means for raising and low-
ering the same, substantially as deseribed.

32. The combination with two series of
forms having cameo and intaglio type char-
acters arranged thereon, and means for as-
sembling the desired characters in lines, of
printing mechanism operating in connection
with the lines of cameo characters, and type-

casting mechanism acting in connection with

the lines of intaglio echaracters, substantially
as described. '

33. The combination with two series of
forms having cameo and intaglio type char-
acters arranged thereon in separate series,
and means for assembling the desired char-
acters in line, of printing mechanism operat-
ing in connection with the lines ol cameo
characters, and type-casting mechanism act-
ing in connection with the lines of intaglio
characters, substantially as described.

34. The combination with two series of
forms having cameo and intaglio type char-
acters arranged thereon, and means for as-
sembling the desired characters in line, of
printing mechanism actingin connection with
the lines of cameo characters, type-casting
mechanism acting in connection with the lines
of intaglio characters, and means operating
sald printing and said type-casting mech-
anisms simultaneously, substantially as. de-
scribed.

35. The combination with two series of
forms having cameo and intaglio type char-
acters arranged on opposite sides thereof, and
means for assembling any desired characters
in line, of printing mechanism acting in con-
nection with the line of cameo characters and
type-casting mechanism acting in connection
with the lines of intaglio characters, substan-
tlally as deseribed. |

36. The combination with a line of cameo
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means for operating the same, of a paper-
supply roll, a printing-roll, a suitable guide-
way therefor, gearing connection between
said paper-supply roll and said printing-roll
operated by the reciprocation of said print-
ing-roll, whereby feed of paper is assured at
each »oeinocation of said printing-roll, and
nechani-m for operating said printing-roli,
subslantizdly as deseribed.

37. The combination with a line of cameo
type characters, an inking attachment, and

means for operating the same, of a paper-

supply roll, a printing-roll, a suitable guide-
way therefor, a shaft parallel to said paper-
supply roll and in gearing connection there-
with, intermediate mechanism. connecting
said shaft and said printing-roll for causing
rotation of said shaft during the downward
movement of said printing-roll, and mechan-
ism for reciprocating said printing-roll, sub-
stantially as described. |

38. The combination with a line of cameo
type characters, an inking attachment, and
means for operating the same, of a paper-
supply roll, a printing-roll, a suitable guide-
way therefor, gearing connection between
said paper-supply roll and said printing-roll
operated by the reciprocation of said print-
ing-roll, whereby feed of paper is assured at
each reciprocation of said printing-roll, a
proof-roll, means operated by the reciproca-
tion of said printing-roll for winding paper
from said printing-roll upon said proof-roll,
and means for reciprocating said printing-
roll, substantially as described.

39. The combination with a line of cameo
type characters, guideways 68 having Cross-
slots 76, the printing-roll 57, the inking-roll
75, an inking attachment in connection there-
with, a paper - supply roll, mechanism for
feeding paper from said paper-supply roll to
said printing-roll,and means forconjointly op-
erating said printing-roll, paper-supply roll,
and inking-roll, substantially as described.

In testimony whereof I affix my signature

in presence of two witnesses.
HENRY RICHARDSON ROGERS.

Witnesses:
VICTOR J. EVANS,
I.. M. MARBLE.
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