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5 matrix having a cavity of

UNITED STATES PATENT OFFICE,

JOSEPH PINEL, OF MONTREUIL-SOUS-BOIS, FRANCE.

MACI—IINE FOR CASTING AND SETTING PRINTING-TYPES.

No. 890,708.

' Specification of Letters Patent.

Patented June 16, 1908.

Application filed June 26, 1905, Serial No, 267,014,

To all whom it May concern.:
Be it known that I, Joserm PIxNEL, of 118
Rue des Savarts, Montreuil-sous-Bois, Seine,

Republic of France, engineer, have invented |

a Machine for Casting and Setting Printing-
Type, of which the following is a full, clear,
and exact description.

The present invention has for its object a-

machine capable of casting at one time two or
more printing characters entirely. separated
and of then assembling said chatacters in
succession according as they are produced in
a-composing stick in lines of exactly deter-
mined length, in the order of composition
previously established by means of & perfo-
rated strip controlling the different organs of
the mdchine. . o

This systein of machine ig essentially con-
stituted by the combination of: :

{2) Adoublemold presenting two regulable
capacities of special construction each pre~
senting an open side, which is closed at the
moment of casting a character by a matrx
upon which the said. cavity is applied, the
1 the form of the

Vo

chiracter to be obtained;

~{b) Two matrix carrying drums respec-
tively disposed opposite each of the cavities
of the double mold and upon each of which

30"are mounted the matrices corresponding to

the various characters, to the different fonts
of characters and to the different spaces; the
matrices corresponding t6 the various char-
acters of the same font being disposed on

bhe same circumference and the matrices

corresponding to the different fonts of the
same character being on a same generatrix
and each matrix-carrying drum being adapt-
ed to receive a'double movement, viz: (1) a
movement longitudinally of its axis in the
case of a change of font in order to bring op-

- posite the mold, the circle of matrices corre-

sponding to the kind of font selected; (2)
an angular movement about its axis for the
purpose of bringing opposite to said mold the

matrix bearing the character corresponding

to the perforated combination of the con-
trolling strip. : '

(¢) Selecting organs and combination cor-
responding to each character, to each kind of
font and to each value of space, said organs
being set in movement by the perforations

- sugcessively presented by thé controiling

65

strip and serving to regulate the -amplitude

of the longitudinal and angular movements

Fig. 6.

comimtmicated to each of the matrix-carry-
ing drums, $6 as to cause thelatter to present -
opposite the two cavities of the double moid
the two matrices corresponding either to the
characters or to the spaces indicated by the
two lines of perforations presented by the
strip to the selector'and combinator organs.
(d) A collector which closes the upper
part of the molds and capable of displace-
ment upon the latter for the purpose of suc--
cessivelI;r collecting the cast characters on
their exit from the molds and conducting
them on to an elevator by which they are
conducted to a guide-clip by which they are
held and transported to a composing stick.
(e) A device for pushing out the line com-
posed into a movable galley and interposing
a.space line if desired ~The movable charac-
ters thus placed in line may then be auto-

85

70

matically cemented tog ather so as to leave 75

the machine‘in solid lines if desired. :
The invention is illustrated by way of exA
ample in the accompanying drawings wherein:
Figure 1 represents a perspective view of
the entire machine. Fig. 2 is a face view of .
the upper part of the machine with one of the
matrix - carriers removed. Fig. 8 is a face
view of -the lower part of the machine. - Fig.’
4 ig a detail view of a combinator partly i
section on line Q—Q, Fig. 32. Fig. 51s a
plan view with the matrix-carriers removed.
Fig. 6 is a similar view with- the matrix-car-
tiers in position, but in which the galley is Te-
moved and the composing stick raised. Fig.
7 Is a longitudinal vertical section on line
A—A, Fig. 6 the cam shaft being taken
away. Figs. 8 and 9 are detail views in end

‘85

90

view and developed in the flat of an operat- ‘

ing eam. Fig. 10 is a detail view of the cam
shaft. Figs. 11 to 14-are cross sections of

‘said shaft, Fig. 11 being a section taken on

line. N—N, Fig. 12 a section on line 0—0,
Fig. 13 a section on line P—P, and Fig. 14 a
section on line R—R of Fig. 10.. Fig. 15is a
longitudinal vertical section on line B—B,
Tig. 16.is a side view of a matrix-

60

95

100

carrying drum. Fig. 17 shows a part eleva- .

tion, part section of the drum spindle. Figs.
18 and 19 show in face view two matrices
designed to be mounted the one on the right
hang and the other on the left hand drum.
Fig. 20 is a diagram showing the means em-
ployed for varying the spacing out of the
characters. Fig. 21 is a transverse vertical *

10

5

_section on line C—C Fig. 6, showing the up- 1 }0
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per part only of the machine. TFig. 22 is a
detail view of the channel through which the
metal is conducted to the molds. Tig. 23
represents a section of the lower part of the
machine on line C—C Fig. 6 or line H—II
Fig. 3, the combinators being in section on
line H'—H/, Fig. 4. Fig. 24 1s a detail plan
view of the combinator bars.
diagram showing the combinations of projec-
tions carried by each of the combinator le-
vers. Tig. 26 is an clevation of the bar
which serves to Tuise the combinator levers.
Fig. 27 is a transverse vertical section on line
D—D Fig. 6 of the upper part of the machine.
Tig. 28 is a face view of the collar upon which
acts the roller placed to the right of the line
T—T in Fig. 27. TFig. 29 shows two of the
cast types with their jets attached. Fig. 30

_shows a part sectional elevation of the rear
20

face of the melting pot of the machine. Figs.
31 and 32 show horizontal sections taken on

" lines U—U Fig. 2 and F—F, G—G Fig. 3 re-

" spectively.

25

30

Tigs. 33 and 34 are detail views
of the controlling strip. Fig. 35 is a_dia-
grammatic view showing the course of the
strip on the machine. ¥ig. 36 is an under-
gide view of the movable galley. Figs. 37
and 38 show a section and face view of a fric-
tion clutch. Figs. 39 to 42 are detail views
of the double mold, Fig, 39 being a plan, Fig.
40 a side view of the body of the double mold,

‘Fig. 41 a horizontal section on line J—J Fig.

40, and Fig. 42 a vertical section on line
L—L TFig. 39. Figs. 43 and 44 are detail
views showing the upper and under faces of
the steel blocls forming the fixed side of each
mold. Tig. 45 shows one of these blocks on a
larger scale in section on line M—M Fig. 43,

~ in engagement with the matching teeth of

40

45

80

- angles, to Fig. 60.
‘scale a printing type joined to two spaces.

_piece on ime V—V Fig. 58.

one of the matrix-carriers. Fig. 46 shows in
side view the general arrangement of the

double mold mounted in its support, the com- |

%osing stick being shown in section on line
i—X Fig. 5. Fig: 47 is a side view of the
double mold, the blades and cheeks being rg-
moved. Fig. 48 is a similar view showing
the blades in position upon the double mold.:
Tig. 49 is ar underside plan of the double

~mold. Figs. 50 to 55 are detail views of the

blades of the double mold and their attach-
ments. Iig. 56 shows a perspective view of
the double mold with the.collector removed.
Fig. 57 is a perspective view of the mold with.
the collector in position. Fig. 58 is a verti-
cal section on line K—XK Fig. 39, showing the
double mold provided with its lateral cheek
plates and orifices for the introduction of the
metal. Fig. 59 is an interior view of a cheek
plate. Fig. 60 is a vertical section of the jet

other vertical section of same, taken at right
Fig. 62 shows on a larger

" Fig. 63 is an underside plan and Fig. 64 a

5 rear view of the collector. Figs. 65 and 66

Fig. 25 is a

Fig. 61 is an-.

show the collector in two different positions,
viz., upon the double mold and when delach-
ing th. jets from the characters. Figs. 67
to 70 show the different positions of the col-
lector for conducting the characters to the
layer-on. Fig. 68 is a plan corresponding to
Fig. 67. Figs. 71 and 72 show in vertical

70

section on line C—C Fig. 6, the two extreme -

positions of the layer-on. Fig. 73 is a longi-
tudinal section of the same. Fig. 74 is a
plan view of the composing stick and Fig. 75
Is a transverse section of the same on line
X—X Fig. 74. Figs. 76 to 79 are detail
views of the composing stick, Fig. 77 being
an end view corresponding to Fig. 76, and
Fig. 79 a transverse section on lne Y—Y
Fig. 78. TFig. 80 is a side view of the com-
posing stick provided with its space line.
Fig. 81 is a diagram of the different move-
ments of the machine.

The various organs of the machine are con-
trolled by a paper or other strip (Fig. 33)
hearing in a transverse direction combina-
tions of perforations each of which represents
a letter or.character. This strip, which is
perforated in a special machine, bears twelve
division lines numbered 1 to12; the perfora-
tions on lines 4, 5, 6,7, 8, 9 indicate the dif-

terent characters, letters or signs; the perfo--

rations onlines1,2,10,11,12indicate the kind
of type font; the perforations on line 3 con-
trol the casting of spaces; and when line 3
bears a perforation and no other perforation
is presented by the strip above it, the strip
controls the casting of a middle-sized space;

80

.85

$5

160

on the other hand if there are other perfora-

tions above that in line 3 this'combination of
perforations controls the casting of the justi-
tying space, that is to say of a space whose
thickness is modified to permit of the justifi-
cation of the line.

The strip on leaving the perforating ma-
chine may either be directly engaged in the
casting machine, or may be wound on a reel.
In the casting machine here represented, the
strip unwinds from spindle 13 and winds
upon spindle 14 (Figs. 1, 2, 6, 35).  As the

‘machine is arranged to produce at every rev-

olution of the driving shaft the selection,
casting and placing in the composing stick of
two characters, the strip is shifted:at every
revolution two columns of perforations, this
movement of the strip being cifected with
the aid of a roller 15 provided toward each
end with a ring of teeth 16-{¥ig. 5) which en-
gage in perforations 17 in the edges of the
strip (Fig. 33), said roller 15 being also pro-
vided with a ratchet wheel 18, upon which
acts a pawl 19 jointed to a lever 20 operated
by a cam. 21 keyed on a shaft 22 which re-
ceives motion through bevel pinions 23, 24
from the main driving shaft 25 (Fig. 31).

‘This shaft 25 carries at one end a speed pul-.

ley 26 Ioosely mounted thereon and adapted
to be put in engagement therewith by means

105
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~of any suitable cluteh,
or example.
cones of the s

In the interior of one of the
peed pulley 26 is mounted a
friction clutch cousisting of a circular spring
blade 27 (Figs. 37 and 38) which is capable
of being pressed against the inner face of the
pulley under the action of a lever 28 operated

Y a pin 29 projecting into the interior of
shaft 25and capable of being forced outwards
by the beveled end 30 of a rod 31 contained
in the interior of sai( shaft 25 and connected

to a circularly grooved sleeve 32 (Fig. 7) |

fitted to slide longitudinally upon shaft 25
and gearing with a toothed wheel 33 shown
in dotted lines in P ig. 31, and keyed upon a
shaft’ 34 provided witl, g hand wheel 35 at
its end, as shown in Figs. 6 and 31. - The
strip is thus unwound by a regular intermit-
tent movement, whicl is dependent upon the

eed of the driving shaft 25 which may for
example be 60 revolutions Per minute. The
strip at each movement Dresents two trans-
verse rows of perforations above the two se-

ries of selector needles 36 (Figs. 2, 5, 21).

5 The number of selectors of each series is equal

to the number of longitudinal lines of perfo-
rations on the strip, consequently the num-
ber of selectors in each series will be twelve
(Irig. 21).

Each vertical needle is mounted on the end
of a horizontal lever 37 pivoted at 38 (Fig. 2).
The needles 36 are guided in their vertical
movement by a comb 39. Each of the six
selector levers 37 corresponding to the lines
4,5,6,7,8,9 on the strip, that is to the lines
bearing the perforations indicating charac-
ters, 1s connected, by means of a rod 40 (Fig.
21), levers 41, 42 keyed on the same axis 43
(Fig. 23) and rod 44, to a steel spring plate
45. These spring plates are mounted as
shown in Figs. 1, 3, 23 at one of their ends
upon a bearing 46 (Figs. 1 and 4) and sub-
jected to the action of an adjusting screi 47
by means of which their free ends are forced
to rise, to an extent regulated by a screw
stop 48. The ends of the springs 45 which
correspond to one of the groups of selector
levers, projeci toward the left ofp the machine,
and the ends of the spring plates which cor- .
respond with the other group of selector
levers, project towards the right of the ma-
chine as shown in Figs. 1,4 and 32. Each of
said spring plates imparts an upward move-
ment to the needle 36 to which it is connected
In such manner that the needles which come
opposite the perforations pass threugh the
strip while those which do not coincide with
the petforations will be arrested in their up-
ward movement by said strip.

The ends of the spring plates of each group
which correspond fo the needles which have
passed through the perforations in the strip

- will be raised higher than the rest and be pre-

sented to the action of g pallet 49 mounted

such ag the-foﬂowing through

8

& connecting rod 51 and bell-crank
leor 52 from a'cam 21 keyed on shaft 22
(f1gs. 1,2, 3 and 23).

The supports 46 of the flexible plates 45
are mounted respectively upon bars 53 (Figs.
1 and 4) which are adapted to be shifted in
a longitudinal direction when the flexible
plates carried thereon are struck by the pal-
let 49. Each of the bars 53 is provided with
a row of holes (F igs. 4, 24 and 32) the assem-
blage of six bars of each group constituting
& combinator which by the sliding move.-
mens imparted to one, two, three, four or five
of the séries of six bars is capable of repro-
ducing in a same transverse line a éombina-
tion of holes identical with those presented
by the strip opposite the selector needles 36,

The perforated bars 53 are movable in
their support and rest upon ball-bearings
(Fig. 23) balls being als:: Interposed between
the bare ior preventing excessive friction.

Above each set of perforated bars are dis-
posed transversely thereto, lever-arms 54,
the two sets of levers 54 being loosely mount-
ed respectively upon shafts 55 mounted upon
the machine frame. The lever 54 each carry

& combination of projections 56 correspond-

g to the combination of holes representa-
tive of one of the divisions arranged upon the
circumference of the matrix-carrying drums;
the number of these transverse levers is thus
equal to the numbor of divisions, each divi-
sion COMPrising six matrices ag hereinafter
described. The projections 56 of levers
54 bear in the position of rest upon the perfo-
rated bars 53 in the intervalg comprised be-
tween the transverse rows of holes (Figs. 24
and 32), J

When the bars 53 after being shifted pre-
sent opposite the combination of projections
56 of one of the levers 54 g similar combina-~
tion of holes, said lever having no lorger any
point of support drops and constitutes as will
be hereinafter described an abutment which
Serves to arrest the movemient of the matrix-
carrying drum at the moment when‘the Iat-
ter, by reason of the rotary motion imparted
thereto, presents opposite the mold, the
matrix bearing the character in dicated by
the combination of perforations which the
strip presents above the needles 36. Ag
however it might happen that certain combi-
nations of holes bresented by she bars 53
might give passage to different zombinations
of projections 56 of levers 54; the said bars 53
are also provided with projections 57 at thoge
points of the transverse columns of combina-
tions which do not contain any holes (F igs.
4, 23, 24 and 32) in such manner that at each
sliding movement of bars 53 there can only be

produced such g combination as will afford a

a single lever 54 only.

passage for o
' the two sets of combinators is

Between
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disposad a lifter 58 (Figs. 23 and 26) which -

upon a shaft 50 receiving oscillatory motion | serves at the moment of shifting the strip to
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raise the two transverse levers 54 which have
been depressed at the two previous selections,
this movement of bar 58 being produced with
the aid of a pair of connecting rods 59 receiv-
ing motion from a pair of eccentrics 60 (Figs.
2, 21 and 28) keyed respectively upon shafts
22 and 22/, to which motion is transmitted
from the main driving shaft 25 through the
bevel gear 23, 24, 23/, 24’ (Figs. 2 and 31).
Immediately the levers 54 have returned

* to their initial position the perforated bars 53
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which have been shifted, are returned to their
initial position by means of the retracting
spring 61 (Fig. 4).

The five selector levers corresponding to
the lines 1, 2, 10, 11 and 12 on the strip, that
is to say to the hines bearing the perforations
indicating the kind of font of type are con-
nected by rods 62 to the three-armed levers
63 (Figs. 2, 21), the lower arm of each of said
levers being acted on by a spring 64 which
constantly tends to operate the correspond-
ing selector lever 37 when the strip presents a
perforation opposite one of the needles 36
carried by said levers, which needle being no
longer retained is caused by the action of
spring 64 to receive an upward movement,
while the upper arm of the lever pushes a
bolt 65 (Fig. 21) for arresting as hereinafter

described the sliding movement imparted to |

the matrix carrying drum at the moment
when said drum presents opposite the mold,
the series of matrices corresponding to the
kind of font indicated by the hole or holes
presented by the strip above said needles.
During the shifting of the controlling strip,
the needles 36 are held down by the canis 66
keyed on the two shafts 22 and 22/, and
which act on the heels of selector levers 37
(Fig. 2). -

The matrices 67 are composed of small
blocks of copper, bronze or steel of parallelo-
piped form presenting upon one of their
faces a sunk engraving of the character or
sign (Figs. 18, 19, 45).
sponding to the different characters or signs

and to the different fonts are mounted upon
-~ a drum. - ' ’

The machine is provided with two matrix-
carrying drums 68, 68’ corresponding to two
groups of selectors.
drum presents upon its periphery ten longi-
tudinaﬁ) positions 69 (Figs. 16 and 45) and be-
tween two consecutive partitions are placed
four rows of matrices 67 each containing six
matrices as shown in Figs. 1, 2,6, 15 and 45.
These matrices are held in position by small
rods 70 (Figs. 15 and 45) which are received
in semi-circular grooves on the upper and
under sides of each matfix and fixed 1n the

~ two lateral rings 71, 72 by means of which

the matrices are held upon the drums 68, 68’.
The partitions are reserved for the casting
of spaces or blanks (Fig. 16). *The muatrices

5 are so disposed upon the drum that those

The matrices corre-

Each matrix-carrying
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which correspond to the characters of the
same font will be found on the same circum-
ference, the six circles of matrices correspond-
ing to different fonts. _

Each mairix-hglding drum receives: a

70,

double movement, viz: (1) a longitudinal -

sliding movement upon its shaft in the case
of a change of font for the purpose of bring-
ing opposite to the mold, the circle of matrices
corresponding to the font -desired (2) an
angular movement about its axis for bringing

opposite the mold, the mafrix bearing the

character or sign indicated by the perforated

combination presented to the selectors. -

Each matrix-carrying drum is screwed as
shown in Figs. 15 and 17 upon a hollow shaft
73, 73’ capable of sliding upon a solid shaft
74, 74’ but which partakes in the rotary
motion of the latter. Tach of the hollow
shafts 73, 73 carries a ring 75, 75’ in' which
it is capable of turning freetl)y, said ring being

rovided with gudgeons 76, 76’ engaging in:a
fork 77, 77" upon oxte end of a three-armed
lever, the second arm 78, 78’ of which lever
is acted on by a crank-arm 79, 79’ keyed on
shaft 22, 22/, while to the third arm 80 of.
said lever is attached one end of a retracting

83

85

96

spring 81, whose other end is attached to the

corresponding arm 80’ of the other léver.

The shafts 22, 22' receive continuous
rotary motion in such-manner that at every
revolution the cranks 79, 79’ in acting onthe
arms 78, 78" of the levers tend to move the
two drums 68, 68’ toward each other; on the
other hand immediately the cranks 79, 79’
cease to act upon the arms 78, 78’ of the
levers, the retracting spring 81 produces a_
movement in the reverse "direction of the
three-armed levers which causes the two
matrix-carrying drums 68, 68’ to separate the
one from the other until the moment when
the arm 80, 80’ is arrested by that one of the
bolts 65 which has. been brought by the
selector lever 37 opposite the needle.of which
the strip has presented a perforation indica-
tive of the kind of font. Thus at each revo-
hition of shafts 22, 22/, the drums 68, 88’
receive a longitudinal sliding motion upon
shaft 74, 74’ upon which. they are mounted,
the:amplitude of which movement is regu-
lated by the bolt 65 corresponding to the
kind of font indicated by the perforation
upon the strip.

The angular movement of the matrix-

carrying drum is produced by the following i

means:—The shafts 74, 74’ upon which the
two matrix-carrying drums are mounted,
each carries a pulley 82, 82" provided with
studs in which engage the perforations of an
endless steel band 83, 83" (Fig. 1) the two
steel bands. passing ‘respectively around

i0¢

i95

110

123

pulleys 84, 84" which are similarly provided -

with studs the pulley 84’ being keyed on
shaft 85 and pulley 84 being fast on 2 toothed
wheel 86 in gear with a to. ied wheel 87
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I?eyed on shaft 88 (Fig. 32). The two. shafts

85, 88 are driven by means of friction drums
89, 90 and spring cords 91, 92 from the nain

-shaft 25 (Figs. 1, 2, 31 and 32) upon which is

keyed a double grooved pulley 93, 94 around
which said cords pass. ~ Each of the shafts
85, 88 carries beneath each of the levers 54

a stop 95, said stops which are equal in num-

. ber io that of the divisions upon-the circum-
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ference of each drum being helically disposed
and corresponding to the angular positions
of the several matrices. (Fig. 23.) * The ro-
tary motion| of a drum is arrested when one
of said sto;L inects the heel 54 of the stop
lever 54 which has been depressed as before
stated, and which corresponds to the char-
acter indicated by the perforation presented
by the strip above the needles 36. - The am-
piitude of the angular movement of each of
the matrix-carrying drums is thus variable
for each character and will always be such
that the drum will be arrested at the moment
when it presents opposite the mold the ma-
irx bearing the character indicated by the
perforated - combination presented by the
strip above the needles. - A

In order that the matrix shall always be
presented exactly opposite to the mold, the
ring 72 on each matrix-carrying drum is pro-
vided with teeth 96 (Figs. 21 and 45) be-
tween two of which engages the upper part
of the mold, as hereinafter described. Each
matrix is also provided on one side with a
small steel plate 97 for a purpose hereinafter
deseribed. |

The mold, or to speak more exactly, the
double mold'is so constituted as to permit qf

casting two characters simultaneously. This .

double mold comprises a movable support 98
(Figs. 6, 39, 40, 46 to 49) provided with two
projecting parts 99, 99’ to the upper part of
which are serewed two plates of tempered

“steel 100, 1007, forniing the fixed side of each
pon one side of each of the.

of the molds. .-

lates 100, 100’ are applied the movable
glades 101, 102 (Figs. 7, 48, 50 and 52) the
upper faces of which form the lower face of
each mold. Upon the two lateral faces of

_ k5° the movable support 98 are fixed the cheek

plates 103, 103’, whose interior faces form

~ theside of each mold opposite to that formed

55
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by the plates 100, '100". (Figs. 6, 58 and 59).
Fne two molds are closed af their upper part

. ‘hy a'removable plate 104 (Figs. 63 and 67)
itted To slide (as hereinafter described) in a

groove provided in each of the plates 100,
100" (Figs. 43, 56 and 57). - The rear face of

each mold is constituted by a “jet piece’” 105 |

in which is formed a channel 106 at which the
melted metal is introduced (see Figs. 58, 60,
61). The front face of each mold is consti-
tuted by the matrix which is presented there-
to and upon which it is applied as will be

hereinafter described.
The steel plate 100 of the one mold and the

inner face of cheek plate 103’ (Figs. 6, 43,44
and 56) of the other mold are each provided
at their front part with a small ledge 107, 108
projecting into the interior of the mold, with
the object of obtaining molded types or
characters. presenting a beveled edge 109, as

| shown in Kig. 29 for the purpose of affording.

& lodgment for any small fins which may be

presented by the character in the next line-

and of thus msuring in all cases the perfect
application of the lines of charactors one
against the other and consequently of ob-
taining & perfect alinement of said characters.
The cheelg plate 103 of the one mold and the
steel plate 100" of the other mold are each
provided with a rib or projection 110, 111,
for forming the nick 112 (Figs. 29 and 62)
necgssary for hand composing. _
The movable support 98 is adapted to
slide upon ways 113 (Fig. 46) provided upon
the frame of the machine, said support con-
stantly tending under the action of a retract-
ing spring 114 (Figs. 21 and 23) to bring the
two molds over the matrices presented to
them by the two matrix-holding drums, this

forward movement of the mold carrier 98

being limited by screw stops 115 mounted on
the slide-way 113 (Fig: 46). The rearward
movement of the slide 98 and consequently
of the molds carried thereby is effected with
the aid of the bell-crank lever 116 of which
one of the arms engages in the tail end 117 of
slide 98, and whose other arm is o erated by
a cam 118 keyed on the main shaflz 25 of the
machine (Figs. 10 and 46).

The plates 100, 100/ are provided. with
grooves 119 (Figs. 7, 44, 67) in each of which
engages a tooth 96 presented to them by the
two matrix-carrying drums 68, 68', 50 as to

“insure the absolute coincidence of the mat- i

tices and molds. ,

~ The movable blades 101, 102 which form
as before stated, the lower face of the molds,
are (1) removable -and interchangeable snd
thus permit of varying the height ¢, d (Fig.
62) of the body or shank of the printing
character; (2) movable in the vertical direc-
tion so as to permit of varying the “depth”
¢, f of the characters.

The two blades owing to their being capa--
ble of movement in a vertical direction. per-
mit of casting in the same mold either cﬁar—
acters or spaces, the height of which latter
being greatly reduced as compared with the
spaces obtaitied in other known machines.
The blades 101, 102 which are united to-
gether by a connecting piece 120, (Figs. 48,
54 and 55) are capable of sliding independ-

ently one of the other; each mold plate™102
‘slides against a shoulder 121, 121" (Figs. 39,

40, 41, 48) upon the mold carrier 98 and the

blade 101 is clamped upon the blade 102 by

;:il}lce flate 122. The connecting piece 120 is
©

to the shank of blade 102 while the -

shank-or blade 101 is capable of passing
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freely through said piece 120. A coiled
spring 123 is interposed between the con-
necting piece 120 and a fixed abutment 124
upon the mold carrier 98; another coiled
spring 125 is interposed between the con-
necting piece 120 and an abutment upon the
shank of blade 101 (Fig. 56).

In casting a character the two blades 101,
102 act together and with their upper part at
the same level. In casting a space the front
blade 101 remains stationary at the highest
point of its course as will hereinafter appear,
the rear blade 102 only being movable. The
two blades are made vertically movable for
the purpose of regulating the thickness of the
characters.

As hasbeen hereiubefore stated, each ma-
trix is provided on its lateral face with a
small %teel plate 97 (Fig. 45) whose height is
a function of the thickness of the character
carried by said matrix. When a meld is
upon a matrix the plate 97 serves to force
back the end of a bell-crank lever 126 (IFigs.
47, 48 and 56) pivoted at 127 upon the mold,
the other end of said bell-crank lever acting
upon an intermediate lever 128 also pivoted
upon the mold at 129, which latter lever 128
rests upon a cross-piece 120 carried by the
blade 102; under these conditions the small
plate 97 (Fig. 57) in forcing back the lever
126 imparts to the cross-piece 120 and conse-

quently to the two blades 101, 102 a down-’

ward movement whose amplitude is propor-
tionate to the thickness of the character to
be cast. -

In order to render it possible to regulate

with the greatest precision the value of the

thickness of the body of the characters so as
to obtain exactly the length of line imposed,
the center of oscillation 129 of lever 128 is
made movable and may be adjusted by
means of a screw, so that its distance from
the point of contact of lever 128 and cross-
piece 120 may be varied. If th distance is
diminished the amplitude of the angular
movement imparted by the lever 126 to lever
128, is greater and consequently the down-
ward movement will be greater and the inold
cavity will therefore be higher; if on the con-
trary the pivot 129 be shifted further away
from the point of contact of the lever 128 and
cross-piece 120, the amplitude of the down-
ward stroke of the blades 101, 102 will be re-
duced, and consequently the cavity of the
mold will be less elevated. :

The diagram represented in Fig. 20 serves
to show the differences in the amplitude of the
movements-communicated to the blades 101,
102 by the shifting of the center of oscillation
129.
should be fixed with its upper part level with

* the upper edge of the mold, as shown in Fig.

65

48; the length of the mold cavity being thus
diminished by the breadth of the blade 101.

"This blocking of blade 101 is effected with-

For casting spaces, the plate 101°
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the aid of a stop 130 pivoted at 131 upon the
mold carrier 98 (Fig. 49). '
When the strip presents a perforation 133
(Fig. 34) indicating an interval or space
above the needle 36% (Fig. 21) said needle
which is pressed upwards by its spring con-
tained in the cavity 134’ (Fig. 46) passes
through the perforation, thus imparting an
angular movement to the lever 132 (Fig. 21)
whereby the slide 134 jointed to said lever is
drawn downwards and the lug 135 (Fig. 46)
carried thereby brought into the path of the
adjustable stop 130 (Figs. 7, 46 to 49, and
56), so that on the forward movement of the
mold, said adjustable stop on striking against
the lug 135 is forced to turn upon its center
131 and places itself beneath the shank of
blade 101 (Tigs. 48 and 56).
conditions when blade, 102 is operated by le-
ver 128 the cross-piece 120 compresses
springs 123 and 125 and blade 101 remains
stationary. . ,
In~order to cast the characters without
any blow holes it is necessary that the air

contained in the molds should be expelied

and for this purpose the metal is admitted
into the interior of the mold by means of a
jet-piece 105 provided with a splayed chan-
nel 106 (Fig. 56) in which the air expelled
from the mold may be received. Fach type
body in this manner is furnished after mold-
ing with a small tail piece 136, as shown in
Fig. 29, which is severed at the moment that
the character is expelled from the mold as
hereinafter described.

The cast characters on their exit from the
molds are seized by a collector 104, the func-
tion of which is to bring the characters.on to

an elevator 137 mounted upon the mold ear-

rier 98 by which they are raised in succession
so as to enablereach of them to be seized by a
layer-on by which they are conducted to the
composing stick as hereinafter described.
The collector 104 is provided upon its under
face with projections 144, 145 adapted to
slide in guides 146, 146’ in the parts 100, 100’
(Figs. 21, 43, 45, 46, 56, 57, 63 and 72).
This collector plate serves to close the upper

part of the molds during the casting opera-

tion (Fig. 67) after which the collector re-

“ceives a.sliding movement for removing the
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cast character for which purpose the collector '

104 is provided at one end with a slot 138

" (Figs. 2 and 63) through which passes the

axis of a roller 139 engaging in the groove of
a cylindrical ecam 140 keyed upon a shaft
carrying a toothed wheel 141 gearing with a
wheel 142 keyed on the driving shaft 25
(Figs. 2 and 5). 'The axis of roller 139 car-
ries a slide 142’ (Figs. 2 and 5) movable along
a guide 143 upon the composing stick, as
hereinafter described (Figs. 74, 75)..

The slot 138 enables the collector 104 to
partake in the movement of the molds and of
receiving at same time the definite sliding

126
125
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When the

characters are cast, the collector receives a

slight shifting movement. from the cylin-

drical cam 140 so as to present above one of
the molds, the top one for example, a space

147 of a form corresponding to that of the

character cast (Fig. 63) and a space 149 (Fig.
63) above the elevator 137 (Fig. 69). The
introduction of the .cast character into the
space 147 of collector 104 is produced by the
backward movement of the mold, by means
of which on the elbow lever 126 {Fig: 56) be-
coming freed, the two blades 101,102, are en-

‘abled to rise under the action of the com-
15 pressed spring 123.

g The upward movement
of these blades 101, 102 is morcover assured
by means of the cam 150 carried by the main
shiaft 25 (Fig. 10) acting upon the roller 151
carried by the shank of blade 102. In
this manner the blades 101, 102 on reaching
the upper end of their course ( Fig. 69) intro-
duce the cast character into the space 147 of
collector 104.  The collector next receives a
fresh movement in the same direction imme-
diately on the descent of the clevator 137 as
will he hereinafter explained, so as to present
the space 149 above the right hand mold, the
character cast in which being introduced into
sald space by the upward movement im-
parted to the blades 1017, 102" of said second
mold by the aid of the spring 123 as above
explained for the blades 101, 102 of the left-
hand mold. During this second movement

the collector 104 conducts the characters.

produced in the left hand mold above the ele-
vator 137 (Fig. 70). The elevator 137 re-
celves vertical movement between the pro-

jecting parts 99, 99’ on the mold-carrier 98,

with the aid of a cam 152 (Figs. 10,13, 21, 31
and 46) keyed on main shaft 25. The ele-
vator 137 is provided upon its rear side with
a beveled surface 153 (Figs. 6, 21 and 68)

which acts when the mold returns backward |

upon a stud 154 (Figs. 6, 714nd 73) mounted
upon thelayer-on’”, which latter consists of
an arm 155 carried by a socket 156 adapted
to slide upon a shaft 157. On the elevator

137 rising, the incline 153 thereon forces back

the arm 155 and thus moves the latter out of
the path so as to permit of the passage of the
character raised by the elevator 137. When

. the elevator has arrived at the highest point

55
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of its course it engages the character which it
carries into a guide clip 158 (Figs. 2, 5, 71,
72) ‘mounted upon the composing stick as
hereinafter described. The elevator 137 is
then returned to the bottom of its course by

the action of the refracting spring 159+(Fig. |
21) and the collector

104 1s returned from
right to left to its :
which movement it carries’ the character
from the right-hand mold a little beyond the
elevator 137 (Fig. 67) and closes ‘the two
molds during the casting of the two following
characters. o

9

point of departure, during .

s

When the casting operation is terminated
the collector 104, to which is imparted a fresh
Or primary movement towards the right,
brings the character from the preceding cast-
ing 1n the right-hand meld above the eleva-
tor 137 by which it is conducted into the
guide clip 158 as hereinbefore described, at
same time that the blades 101, 102 of the
left-hand mold engage the newly cast char-
acter in the cavity 147 in the collector 104,
the same operations being repeated in suec-
cession. As has been before stated thie char-
acters before they leave the molds have a jet
136 attached as shown in Fig. 29 of which
they require to be deprived, for which pur-
pose projections 144, 145 are formed on the

70

underside of the collector 104 for severing

aud expelling said jets. |
ment towards the right of the collector 104
(Fig. 65) which is a.rear view of the device
(the right-hand of the collector being on-the
left in the drawing) the chamber of the pro-

“jection 145 commences by causing the jet

piece 105 to descend so as to cause the latter
to disengage from the jet 136.
In order to prevent the jet 136 from par-

On the first mave-.

85

90

taking in the downward movement of the jet -

picce 105 the latter is traversed by a fixed

stem 160 upon the upper extremity of which -

thejet 136 rests (Figs. 607and 61)." The col-
lector 104 on continuing its movement in the
direction of the arrow in Fig. 66, the projec-
tion 145 which forms a shear edge strikes the
jet 136, severs the same and carries it over a
channel 161 into which it falls. The sever-
ance of the jet of the second character is
effected by the projecting shear edge 144 in a
similar manner. '
In order to avoid overheating of the mold

a circulation of air or of cold water is estab-
lished in the mold-carriers 98 (Figs. 39, 41,

42, 44,45). The cooling fluid enters by the

channel 162 passes in a forward direction

through channel 163 (Fig. 41) upwards.
through the channel 164 (Fig.
scends thtough the channel 165 and upward
through ~ channel 166, then re-descends
through chanmel 167 and returns backward
through channel 168 and passes out through
channel 169. , - -

- The alloy of which the characters are com-
posed is maintained in a fluid condition in a
melting pot or container 170 (Fig. 21) which
is heated by any suitable source of heat, such
as by means of gas for example, said melting
pot_being supported upon = cylindrieal or
truncated conical casing 171 which is open
at its lower end and constitutes a combus-
tion chamber, said casing 171 being sup-.

orted by brackets 172, 172" bolted to the

rame of the machine (Figs. 6 and 30).. The

melting pot is provided with a partition 173

(Fig. 21) dividing it into two compartments,

said partition being provided with a puidp

barrel 174 similar to those of other casting

42), rede- -
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machines, in which works a piston 175 whose
vod 176 is drawn'constantly in an upward
direction by a spring 177; while the upward
movement of the piston 175 is produced by
a lever 178 pivoted at 179 and provided with
a projection 180 which engages beneath a
stud 181 carried by a sleeve 182 fixed on rod
176, said lever 178 being jointed to-a con-
neeting rod 183 operated by a crank disk 184
keved on a shaft 185 which receives motion
from the main driving shaft 25 by means of

bevel pinions 186 and 24’ (Figs. 5, 6, 7, 27

and 31). The sleeve 182 carries two lugs

"187 which en the rising of the pump piston

rod 176 comes into engagement with two
projections 188 carried by a fork 189 con-

“trolled by a flat spring 190 (Figs. 6 and 21).

20

25

30

The fork thus constitutes a kind of lock for
maintaining the piston at the highest point
of its course and compressing spring 177.
The fork 189 is jointed to a lever 191 piv-
oted at 192 and upon the extremity of which
acts a bar 193 carried by the two tubes 194,
194’ which conduct the melted metal to the
molds when the latter are placed in position
upon the matrices (Figs. 6 and 21). The
tubes 194, 194’ are mounted in sockets 195,
195" upon the mold-carriers 98 in such man-
ner that during'the forward movement of
the molds, the cross-bar 193 carried by the

tubes 194, 194/ being caused topartake in

35

40

+provided with elliptical holes in whicl the

the movenment will effect the. disengagement
ofispring 177 and produce the descent of the
piston 175 and thus cause an injection of
molten metal into the molds.

The tubes 194, 194’ through which the

mdlten metal is-introduced into the molds.
eac\h contain a needle 196 (Fig. 22) which is.

adapted to slide longitudinally therein for
the purpose of obstructing the mouth of the
tube at the moment the injection is to be cut

“off ab& of unclosing it when the metal is to be.
intraduced.
wross-bar 193 which has slight

The needles 196 are fixed to the
lay in the
tubes 194, 194/, which are for this purpose

eitdsef bar 193 are received. In this manner

‘shiently before the molds are applied upon

the -tholds the cross-bar 193 strikes against

" thie" lever 191 whereby the needles 196 are

(=15
ot

§0

arrasted by said lever for a very short period,
whereas the tubes 194, 194" continue to ad-
vance, -in- consequence of which relative
movement of the tubes as compared with
that of the needles, the extremities of the
latter will campletely unclose the ends of the
tubes and the molten metal injected by the
downward motion of piston’ 175 can then
freely enter into the molds. -
Tivorder that the metal may be maintaitied

-in fusion at a sensibly constant tempera‘tre

“and always at the same level in the melting
. pot 170, the machineis provided with a feed

65

apparalus ‘which is carried by the bridge
pisce 197 which serves as a guide for the rod
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176 of piston 175. This feed apparatus com=
prises a lever 198 pivoted at 199 and capable
of being held in different positions by stops
200 (Fig. 30) from which lever is suspended
a support 201 upon which rests a cylindrical

cake of alloy contained in the cylinder 202

(Figs. 5, 6 and 30). o
When the operator starts the machine in

motion he simply deﬁresses lever 198 so as °

to bring the cake of alloy in contact with the
surface of the bath of molten metal contained
in melting pot 170. It hasbeen before stated
that on the retrograde movement of the mold
carriers 98 the beveled end 153 of the ele-
vator 137 (Fig. 60) forces back the layer-
on 155 along its shaft to afford passage for
the character raised by the elevator 137 and
permit of the introduction of the latter into
the guide clip 158. In the forward move-

ment of the mold carrier 98 the inclined end

153 of elevator releases the layer-on 155
which latter under the action of its spring
203 (Figs. 6, 7, 73) returns-to its original po-
sition and the end of arm 155 is presented
opposite the entrance to guide clip 158. The
arm 155 then receives an angular movement
as hereinafter described for conducting the
character into the interior of the guide clip
158 by which it is supplied to the composing
stick in ‘which the character is placed ver-
tically (Figs. 71 and 72).

The arm 155 is mounted on shaft 157 in
such manner as to be capable of sliding longi-
tudinally thereon as well as to partake in its
angular movement, for which purpose said
shaft 157 is provided with an arm 205 upon
which acts a stud 206 carried by the wheel
141 which stud in striking arm 205 imparts
an angular movement to this latter and con-
sequently to the layer-on 155 so as to finally

70 ,
75
80
85
90 |
95
100

105

bring the latter to the vertical position shown . .

in Fig. 72.

The composing stick consists of a plate'207 :

(Figs. 5 and 74) movable about an axis 208

and resting upon two supports 209 (Figs. 2,
6 and 46) to which it is fixed by means of
serews 210 (Fig.” 5). Upon this plate is
bolted a plate 211 provided with a dovetail
212 serving as a guide for a slider 213 (Fig.
76) connected by a band 214 to an adjust-
able index plate 215 (Figs. 2 and 5) movable
in a slot 216 graduated on one of its edges,
the position of the index 215 upon the scale
indicating at any moment the length of the
line in course of being composed, each char-
acter supplied by the layer-on 155 imparting
movement to the slider 213. When the line
is completed the index 215 abuts against gne
of the arms of an elbow lever 217 pivoted at

218 (Figs. 5 and 74) the other arn. of said:
lever operating the sliding’ member of a

clutch 219, the other member of-which is fast
on 2 pinion 220 to which continuous rotary
motion is imparted by an endless chain 221

110

115

120

125

(Fig. 1 which is driven by a sprocket pinion 130"
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222 keyed on shaft 185 (Rig. 31). In the two
members of clutch 219 being thrown into
gear rotary motion is imparted to the shaft

208 and the’two eccentrics 223 keyed on said-
- 5 shaft 208 transmit longitudinal movement to

the two connecting rods 224 whereby the two

pushers 225, 226 mounted respectively above’

and below the plate 211 are caused to drive
the line after it has been set up into the gal-

10 ley 227 (Fig. 5). Bach of the pushers 225,

228 i$ provided with a plate 227, 228 pressed
on by a spring-229 (Figs. 76, 77, 78 and 80)

for insuring the perfect contact of the push--

ers with' the characters. The composing
15 stick also has for effect to exert a certain

pressure upon the collector<104 for the pur-.

pose of maintaining it in position upon the
mold, but in order that the sliding movement
of sald collector may not be impeded, the

20, pressure Is transmitted to the latter through

the medium of the balls 230 (Fig. 46) pressed
on by springs 231. - The characters are in
. this manner caused to aline themselves.in
front of the pushers 225, 226 and are retained

- 25 upon the opposite side by a plate 232 (Figs.

74 and 80) capable of sliding vertically 1n
- guides 233 carried by guides 234 screwed to
plate 211. When a line of characters is fin-
1shed the plate 232 is raised in order to allow

.80, of the passage of the line of characters driven

by the pushers 225, 226, this vertical move-
.. ment being produced by means of a cam 235
keyed on shaft 208 actuating a connecting
‘Tod 236 jointed to an arm 237 pivoted on a
35 center 238 upon which is also pivoted an-
other arm 239 connected by a rod 240: to
plate 232." The plate 232 also serves to

place a lead behind the line which has been.
. .-..pushed into the galley if required. For this
. 40" purpose above the-galley 227 is placed an-
.~ other galley 241 (Fig: 80) in which the leads.

- are . placed, 'which latter are constantly
pressed by a spring against plate 232 which
1s caused to present when in'its highest posi-

45 tion a recess 243 in which to receive a lead
which will be carried downwards on the down-
ward movement of plate 232 produced by a
spring 244 acting on lever arm 237. :

In order that the driving up of the line set

- 50 up at the desired moment may always be in-
. » sured,.the clutch 219 is

- Ing device arranged as follows. = ° o
Upon the pushers 225, 226 is mounted an
arm 245 (KFig. 74) provided at its free end

85 with & lug 246 which, when in a state of rest,

* engages In a notch provided for thé purpose
in the elbow lever 217; & fixed stop 247 serves

v . to-guide the extremity of arm 245 when it -
partakes in-the sliding. movement of the
80 pushers. ¢ . S

%" When the elbow lever 217 'is acted on by
" the index 215 (Figs. 2 and 5) attached to the
band 214, the clutch-merber 219 commences

. to engage with the member fast on pinion |

A" 220, this clutching action having for effect to

rovided with & lock-

K-

impart as has been before stated, a sliding
movement to the pushers 225, 226 on the

commencement of which movement the lug

246 on the arm 245 will be disengaged from
its notch and throw the sliding member 219 ‘74
of the clutch into engagement with its cor-
respondinig member fast on wheel 220 (see
Figs. 5 and 74).. When the pushers 225, 226
return to the starting point, the lug 246 on
arm 245, which is constantly guided by the 75
stid 247, resumes its original position in the
notch of lever 217 and the, clutch member
219 can then be thrown dut of action. C

- The composition of movable characters is -°
always exposed to the liability of being pied g9
or disarranged during their subsequent ma-
nipulation owing to their being independent
of each other. . In order to partially remedy,
this inconvenience, the lines after being set -
up-are subject to & special treatment for the g
purpose of rendering the characters adherent

o

“the one to the other, while still enabling them

to be separated if desired such as in the case
of correction for example.. This operation

"consists in interposing betweéen the last line gg

in galley 227 and that which-is added a thin
-adhesive layer preferably of a solution of
resin in aleohol, the different lines in the gal-
ley being maintained at a temperature of =
about 100° C.,under the effect of which tem- g5 .
peratiire the resinous-solution penetrates on
volatilizing into the interstices presented by .
the different faces of the characters owing to
the crystallization of the metal following on
its solidification, thus insuring-sufficient ad-
hesion between the characters and lines of
characters to prevent their becoming disar- .-
ranged in handlirig them subsequently. A~ .
similar result may also be obtained by main- * -
taining the line fed to the galley at a tempet: 195
ature of irom about 160° to 170° C.,and cays- . B
ing it to enter the galley through a passage'of
slightly diminishing breadth, so as to exert a -
ressure on the characters .constituting the - -
ine, whereby under the combined action. of 119
heat and pressire they are cansed to adhere
together. Pressure may also be employed in
connection with the first method d}e)ascribed,'
it being understood that when pressure is ap-
plied allowancé should be made in justifying 115
for the slight shrinkage resulting from such- - -
compression, . R
When the galley 227 is filled with lines of
characters it should he emﬁtied or replaced -
by .an empty one, in which latter case the 120
galley should be made removable as shownin

199’

‘Kigs. 2, 8 and 36, . In this case the galley is

provided upon its underside with-a fork 248
in which engages a locking device 250 actu- :
ated by the lever 249 by moving which ina 125
downward direction the part 250 is caused to
biear on fork 248 and so hold the galley in

ace. e
P The working of the machine is as follows:— -

. As has been described above the registéring 130
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strip at each revolution of the driving shaft
receives & movement of translation so as to
present above the two rows of needles 36
(Fig. 2) the two transverse columns of perfo-
rations following. During this movement of
the strip the needles 36 are lowered by the
cams'66 and as soon as the strip is brought to
its new position the cams 66 permit, the
needles to rise under the action of the springs

45 (Figs. 1, 3 and 4), the needles which are
‘below the perforated portions of the strip.

‘completing their ascensiorial movement and

15

the other needles being stopped by the non-
perforated portions of the strip.  The needles
which correspond to the selected types and
which have traversed the strip permit the

-springs 45 by which. they are operated to Tise
- and place themselves in front of the pallet 49;

20

25

which latter in its oscillatory ‘movement
repels the springs 45 and. as a consequence
the combination bars 53 upon which" these
springs are mounted (F igs. 3 and:32). The
£splacement of these bars re-forms two
combinations of holes identical to those of
the two columns of perforations presented by
the strip. That one of the transverse levers
54 of each combinator group which carries

" the combination of projections adapted to

30

i35

40

engage in the combination of ‘holes formed by
the displacement of the bars 53 is lowered

and the heel which it Eresents forms a stop to-

one of the stepped abutments 95 which the
shafts 85 and 88 carry. These shafts 85 and
88 which are acted on by the friction clutches
89 and 90 (Figs. 1 and 32) are thus sto ped
after having received an angular. displace-
ment the amplitude of which is equal to the
angle comprised between the abutment 95
corresponding to the lever 54 which is low.
ered and the abutrment 95 which has caused

“ the preceding stoppage. These shafts 85

45

50

55

60

and 88 drive in their rotation shafts 74, 74’
(Fig. 15) which carry the matrix carrier
drumis 68, 68'; by this movement the drums
bring opposite to the cavities of the double

- mold the two rows of matrices corresponding

t0 the two characters indicated by the perfo-

rations of the strip.

.. The needles which \correspond to the font

selected receive the same ascending move-
ment as the type selection needles and in each
group the needle which finds itself in'front of
& .perforation in continuing " its ascending
movement. brings about the movement of
bolt 65, placed in the oscillatory path of the
Iever 80 (Figs. 15 and 21) so as to limit the
amplitude of the sliding movement, communi-

cated by the, spring 81 to the two matrix-

carrying drums and thus determine the posi-

tion of the latter in such manner that the two
matrices brought in front of -the cavities of |
" the-double mold correspond to two charac- |

ters of the kind of font indicated by .the two
columns of perforations of the strip.
When a perforation corresponding- to an

“ble mold (Fig. 2),
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interval or st
above the se

1smg
movement and communicates by means of
lever 132 a downward movement to the con-
necting rod 134 which causes the abutment

70

135 to be presented in front of the part 130

carried by the double mold (F igs. 21,746 and
56) as hereafter seen. The two matrices
being selected the cam 118 esca ing from the
roller carried by the lever 116 (Fig. 46) per-
mits the spring 144 to bring forward the (fou-

When the latter is at the

75

point of arriving at the end of its course one .

of the.notches 119 carried: by each of the
parts 100, 100" receives one of the teeth 96
of the ring 72 with which each of the matrix-

‘carrying drums is provided and insures the

correct, position of the matrices relatively to
the cavities of the mold (Fig. 45). At same
time the two lateral plates 97 which the two
matrices which are brought over the cavities

80 -

of the double mold’ carry, press on the two-

levers 126, 126/ (F ig.’57), which levers act by
their lower portion upon the intermediate
levers 128 w»ﬁich.cause ‘the movable blades
101, 102 of each mold to descend a distance
proportional to the projection presented by

the plates 97 accompanying each matrix, -

this projection being itself the function of the
of the mold cavities being.thus determined
each metal supply tube 194 which has been
made to partake in the movement of the

double mold is uncovered by the stoppage of

the needle 196 brought about by the contact
of the cross piece 193 which unites the two
tubes 194 (Fig. 21) with the extremity of the
lever 191. These tubes 194, In completing

.their course present an o ening opposite the

90

95

_thickness of the type. - The capacity of each .

100

105

channel 170% (Fig. 22) which opens.into the
metal pot 170. The cross-piece 193 bearing

on the extremity of the lever 191 causes the

latter to push back the strap 189 during
which movement the abutments 188 escape-
‘from the abutmerits 187 and thus permit . of -
the descent of the piston 175 which is acted.
iston in de-

on by the spring 177. This
scending forces the molten meta, by means of

the channels 170* (PFigs. “21, 22) into the. -

tubes 194 which open into the two cavities of
the miold. The metal being thus injected
under pressure into the molds the casting of
the two. types is effected at the same time.

The casting being completed, the double
mold is drawn back by the lever 116 which is

controlled by -the cam 118, during which
movement the tubes 194, 194’ are immedi-
ately moved backward, while the cross piece
193 meeting the stop constituted for example

110

115

125 .
by the piston rod 176 the needles 196 close " ..,

the tubes 194, 194’ and thus stop all passage

of the metal. i
. The double mold in its backward move:

v

ment carries with.it the two cast types and

120

o e
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. liberates the two matrix—cérrying drums.

*:-When the mold is brought

" coursé the two types.are thrown
‘which ‘the collector

. acted"on by the cam

to the end,of its
out, to effect
104 (Fig. 5) which is
140 places the cavity
147 above the left mold and the cavity 149
above the elevator strip 137 (Fig. 69).
spring 123 of the blade 102 of the left mold

being then able to expand the blade 102 re-

10.

© movement

- 15

20.

25

30:

35

-guide clip 158

40.

‘abutment 154

type which has

ceives an upward movement and carries with
it the blade 101, the
vator blade receives at the same time a rising
produced by the cam 152 carried
by the shaft 25 (Fig. 71) and thus brings into
the guide clip 158 the type from the right
hand mold of the preceding font. The col-
lector 104 then receives a fresh movement in
the same sense so as to bring the ca vity 147
above the elevator and the cavity 149 above
the mold at the right. The spring 123 of this
right-hand mold can then expand as has been
described with reference to the left-hand ele-
vator and the blades 101* and 102’ in the as-
cending movement which they receive raise
the cast type and place it in the cavity 149
of the collector 104 (Fig. 70) while the ele-
vator 137 delivers to_the guide clip 158 thé
just been cast in- the left
mold. The collector 104 ig brought in the

reverse sense to its initial position so as to.

close the molds and place the type coming
from the mold at the right to the left of the
elevator 137 as seen in Fig. 67. Inits return
movement the double mold has in addition
for effect to thrust baclk by its inclined plane
153 the' layer-on 155 so as to uncover the
(Figs. 6 and 71).
mold returns forward at the next operation,
the inclined plane 153 escaping from the
of the layer-on, places itself

- _beneath the types introduced into the guide

45

clip 158 and receives an-angular movement
from shaft 157 upon which it is mounted.
The types thus pressed on by the layer-on
155 are delivered into the composing stick
207; at each delivery of the type the heel 213

- is pressed back and the index 215 is carried

50

along in this movement (Fig. 5). o
When the line is completed the index 215

- comes into contact with the lever 217 (Figs.

. 55

- of type is thus driven into

5, 74) and throws the clutch sleeve 219 into |
- .éngagement; the shaft 208 turns, the push- | in

ers 225, 226 (Fig. 18) receive a forward move-
ment while the plate 232 rises and the line
the galley 227.

- The pushers 225,226 then return backward

~and when. the heel 246 has

60,

arrived in front
of the notch in the lever 217, the index 215
being freed by reason of the expulsion of the
line of type permits the lever 217 to return

‘under the -action of its spring to its initial

45

position and thus bring about the "digen-

gagement of the clutch 219 anq as.g conse- | h

quence arrest the movement of the pushers

The:

_ two blades 101, 102, thus
‘raising the type in the cavity 147. The ele-

backward during a fraction

‘moved forward upon the

When the |

before the time of casting;

b

(Fig. 74). " During the return of the pushers
the plate 232 is lowered -and places a lead
behind the line: of type which has been -
brought into the galley. v :

Fig. 81 is'a diagram showing the times of
the " different movements effected at each.
tevolution of the driving shaft of the ma-
chine by the essential organs. ‘In this dig-
gram ‘the first exterior circles indicate the
times of the movements communicated to
the double mold; the second circle those of
the matrix—.carrying-drums; the third those
of the collector; the fourth those of the mov-
able blades of the double mold and of the ele- ‘
vator; the fifth those of the. selector levers;
the sixth those of the combinators. Assum-
ing the speed of the driving shaft to be one
revolution per second, each of these circles -
is divided into sixty portions so that each -
division corresponds to third: - Upon these
circles the portions in full line indicate the
times of working and those portions marked
in dot and dash Tines the times of repose. _

1sf circle.—The starting point A corre-
sponds to the  moment of running in the
metal; the molds which have  been
ously brought forward and
matrices remain stationary during a fraction -
of a turn A B, that is to say 11", during’
which period of arrest the face of the type be- 95
comes cooled in the matrices; they then move -
of a turn B C, that
Is to say 10", remain ‘stationary . in their
rearward position' during a fraction of a turn "
C D, that is to say 27" and finally they are
matrices during the
fraction of a turn D A that Is to say 1277

2nd cirele—The matrix-carrying drums
upon which are applied the two tavities of
the double mold remain stationary during
the fraction B/, C’, that is to say 117:.the

70 -

75

85

90.
previ- -
applied upon the

100

105

‘registering teeth carried by the matrix-carry-

ing drums are disengaged by the molds fora .
fraction C, D1, that is to say 5”’; thematrix- -

carrying drums recéive. thaip double move- 110

ment, (angular and longitudin_al'movements)_ a7
during the fraction D, A’} that is to say 39",

and finally during the fraction Al B thatis

to say 5" effect the registry of the position ,
of the matrix-carrying drums by the advance 115
of the double molds. : o
3rd cirele.—The collector has been brought

to the position which corresponds to the
closing of the molds at A%, that is to say 577
after the metal 120
remains station-

has been run inthe collector

-ary in this position until B2, that is{o say an-

other 16" after which it effects its first move-
ment for uncovering the left-hand mold dur-
ing the fraction Bz, (¢ that is to say 5 and 125
Temains stationary during the fraction C, D2
that is to say-7"", after which it effects its
second movement, for uncovering the right- -
and mold during the fraction D% E? thatis -
to say 9" and remains stationary during the 130
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A

fraction E* F” that is to say 9”; finally it re-
turns to its initial position for closing the
molds during the fraction F* A’ that is to
say 1177, "

4th circle—The two movable blades of
each mold having been reviously lowered so
as to form in the double mold a cavity of a

height corresponding to the thickness of the |

character presented by each matrix, the said
blades remain stationary during the fraction
C3,-D? that is to say.21”’; the two movable
blades of the left-hand mold then receive

* their upward movement and expel the cast

15

290

character during the fraction D# B3 that is
to say 3.5"; the charactér cast in the, left
‘mold is driven into the cavity 147 of the col-
lector (Fig. 69) and the elevator 137 during
this time introduces into the guide clip 158,
the character produced in the right hand
mold in the previous casting; the two movable
blades of the left-hand mold remain at the

« highest %Qint of their course during the frac-

25

30

35

40

50

56

- 80

a5

tion E? B2, that is to say 30.5"" the elevator
re-descending to its. initial position during
the fraction B F*, that is to say 3.5 and
then remains stationary at the botiom of its
“course during the f@gion F2, 3, that is to
say 9’; the two movable blades of the right
hand mold receive an upward movement and
expel the cast character in said right hand
‘mold into the cavity 149 of the collector dur-
ing the fraction G*, H?, that is to say’3.5""
during which time, the elévator 137 is again
raised and introduces into the guide clip 158
the character from the left-hand mold; the
two movable blades of the right hand mold
remain at the upper end of their course dur-
ing the fraction ’, B?, that is to say 14.5";
the elevator re-descends to its mitial position
during the fraction 3 A3 or 3.5 i then rests
in this position until the moment of expul-
sion of the cast character into the left-hand
mold in the next revolution ; the two movable
blades of each mold are then lowered during
the fraction B?, (3 that is to say 5" so as to
form in the double mold the two cavities cor-
responding to the thicknesses of the two
characters to be cast during the next revolu-
tion. '
5th circle.—The selectors which carry the
needles 36, 36% having been lowered remain
stationary in this position during the fraction
Bt C4 that is to say 3"/, during which time
the registering strip is shifted so as to present
tresh perforations above the selector nee-
dles; the ‘selectors perform their upward
movement during the fraction Ct, D¢ that is
to say 3"’; the selector needles which come
opposite the perforations remain engaged in
the strip during the fraction D¢, At that is to
say 49""; the selectors are then caused to de-
scend and the needles .ate disengaged from
the }'egistering strip during the fraction A4 Bt
ors”. :

6th circle.—The levers 54 which have just

suitable means, such
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peen raised and disengaged from the perfo-
rated bars 53, remain in this position during
the fraction B, Es or 97/ ; during which time

.the perforated bars 53 are returned to their

initial position during the fraction B3, G, yq

-that is to say 3"/ and remain stationary in
.this position during the fraction s, Déor 37

and the bars selected by the levers whose
needles have penetrated the strip are shifted
during the fraction Ds, E° that is to say 3/ TS
the levers 54 re-descend, the projections pre-
sented by the two levers bearing the combi-
nation corresponding to the two combinations
formed by the perforated bars, engage with
the latter during the fraction E°, Foor3” and o4
remain in this position during thé fraction F*,
A% or 43"; the levers 54 are then raised and
disengaged from the perforated bars during
the fraction &3 B3, that is to say 5’7, '
The same operations are repeated in suc- g

‘cession at each revolution of the driving

shaft.

The number of mold cavities, the number -
of matrices in each circle and the number of
circles of matrices may be increased for the g9
purpose of obtaining an increased output and
of disposing of a larger number of characters. -

The winding of the registering striir)) upon
the receiving drum may be effected by any
as for example by ¢5
means of an endless band of elastic material.

To this machine may also be g plied any
apparatus for welding together tﬁe charac- -
ters in-the same line. N o

The machine would be rovided with a j9q
safety device for arresting the movement of
the parts in case of accident such as for ex#
'amp?e the breakage of the registering strip.

This type casting machine may be com--

bined with a perforating machine in such 105.

manner as to be controlled by the latter, so
as to constitute in this manner a single ma-

-chine in which the operator by acting upon-

the keys 'of a keyhoard produces the perfo-
rated combinations on the strip, the said per- iip
forated strip then producing pro ortionately
to the registration of the lines, the casting 6"

-the characters of the latter. .

As the machine comprises several molds,
each of these may be arranged to produce 115
characters of different depths, in which case ‘
means would be provided for throwing one or
other of said molds into gear, .

The forms, dimensions and arrangements

of the various constitutive parts of the ma- 199

chine may be modified to suit different appli-
cations, ’
Claims:

1. Ina type—ca,‘sting_ and,type—Setting ma-

chine, the combination of g movable mold 125
having. a. plurality of cavities:open- at one
side, a pump for injecting molten metal into
said:cavities, movable drums, matrices car-
ried by said drams and adapted to register

with the mold cavities, a perforated register- 135
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ing strip, selectors and combinators operated

by the perforations of the registering strip
and controlling the movement of the matrix-
carrying drums, a movable collector for clos-
ing . the mold cav ty during casting and re-
cetving the character cast, a conveyer for the
cast characters, acl’; for receiving the char-

. acter from the.conveyer, a com(ﬁ)osing stick
al

10

. ing the height of such cavities,

15

. cavity
* or both

to receive the character from s clip, a gal-
ley, and a pusher device for transferring a
line of set type to the galley.

2. Ina type-casting machine, a mold hav-

ing a plurality of cavities, means for regulat-
vertically
movable blades at the lower portion of each
means for lowering oné of said blades
for the purposes set forth, a stop de-

vice for holding one of the blades stationary

~ when only the other blade is to be operated,

20

25

and matrices arranged to codperate with said
molds, each matrix having a stud of a height

corresponding to the thickness of the matrix,

a type-casting machine, a matrix-
carrying ‘drum movable lengthwise of its
axis to effect a change of fonts, and also
mounted to turn for bringing the several

- characters into operative position, in combi-

30

35

40

45

50

‘nation with a mold. arranged to codperate

with the matrices, and mechanism for turn-
ing the drum, said mechanism consisting of a
drive shaft, an intermediate shaft driven
thereby, vertically disposed adjustable stops
carried by said intermediste shaft in posi-
tions corresponding to those of the matrices
upon the drum, levers disposed in registry

with said stops and adapted to be de ressed.
into the path of the stops, each lever earing.

projections, .combinator bars movable in

the direction of their length and arranged to-

support the projections of said-levers, said

bars having holes adapted to register with

the lever projections, a registering strip pro-
vided with holes adapted to register with
those of the bars, a flexible blade mounted
on each bar, selector levers, needles carried
by said levers and

those flexible blades which corresfpon'd to
needles that have enteréd the perforations

of the registering strip. _ :
4. In a type-casting machine, a’mold, a

- matrix-carrying drum movable lengthwise

55

of its axis and also mounted to turn, abut- |

ments for arresting the movement of the
drum at. various points, a registering strip

_ having perforations, néedles adapted to enter

- said perforations, and selector levers con- |

60

nected with said needles
trol the said abutments. :
-5 In a type-casting machine, a mold hayv-

and adapted. to con-

pressed by said blades,
and an oscillating tappet arranged to strike

1a

Ing & cavity and prowided upon the front
edge of said -cavity with a. projection di-
rected toward the interior of ‘the cavity to .
produce a chamfered edge on the type during
casting, and a matrix to codperate with the 65
mold. R - : :

6. In a type-casting machine the combina-
tion of the mold having notches, and a ma-
trix-carrying drum provided with a. toothad -

ring adapted to engage the mold at the 70
{ notches to insure accurate registry of the

drum and mold cavity. , .
7. In a type-casting machine, a metal-
supply pump, a matrix-carrying drum, a
movable mold, and méchanism for throwing 75
the piston of said pump into and out of gear,
which . mechanism consists of two projec-
tions on the piston rod, and a lever having
abutments on which said projections rest,
said lever being arranged to be operated by 80
the movement of the mold. L
8. In a type-casting machine, & matrix-
carrying drum, a-movable mold having cavi-
ties, pipes mounted on the mold and‘adapt-
ed to supply metal to the mold cayities, a 85
melting pot, channels leading from the melt-’
ing pot and adapted to register with -said
{)ipes, and needles movable in the pipes
engthwise upon the movement of the mold
to expel any metal adhering to the walls of 90
the pipes. _ o
9. Ina type-casting machine, a composing
stick, consisting of-an alining plate, a layer-
on for bringing the types against said plate,
a slide adapted to-be engaged by. the first 95
type fed, and to move along the front edgé of,
sald plate, said slide being provided with an
index, a graduated’ scale for said index, a
pusher comprising two. plates mounted on '

the front edge of the alining plate, s lever ar- 100 }

ranged in the path of thte index to be oper-
ated thereby, means for  operating the
pusher by the movement of sai lever, & ver-
tically movable panel arranged-in front of
the composing stick to retain the types, 105
means forcausing said panel to rise when the
line of types is expelled by the pusher plates,

& rod carried by the pusher and -provided

with a lug, and a clutch having a fixed mem=~.

ber:and a sliding member adapted to he en- 110

gaged by said lug to insure the expulsion of

the line at the desired moment. _ L
The’ foregoing- specification of my “ma-

chine for casting and setting printing type”’

signed by me this twenty-seventh day of 115
May 1905 - - L
S JOSEPH PINEL.
Witnesses: '

‘Hawnson C. Coxe,
MavuricE N. PreNEr.



