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UNITED STATES PATENT OFFICE,

HENRY H. HARDINGE, OF CHICAGO, ITLYINOIS, ASSIGNOR, BY MESNE ABSIGNMENTS, TO

JOSIAH CRATTY, :

COMPOSING-MACHINE.

fpecification of Letters Patent.

Patented Blar. 9,1915.

Application filed Dedember 28, 1910. Serial o, 598,961

o all whom it may concern:

Be it known that I, Hexny H. Haroines,
o citizen of the United States, residing at
Chicago, in the county of Ccok and State
of Xllinois, have invented a new and useful
Coniposing-Machine, of which the following

1is a specification.

My invention relates to a composing ma- |

chine of the solid line or slug casting class
in which keys are operated to assemble mat-
rices into a line from which the line or slug
1s cast. 'The lines or slugs being used in the
art of printing. -

The objects of my invention are first, to
cast the lines in a vertical position; second,
to have the matrices hung on pivots and to

fall into an assembled position by gravity;

third, to provide means for automatically
restoring the matrices to their stored })osi-
tion after the line has been cast; fourth, to
afford a new and novel means for justifying
the assembled line of matrices; fifth, to pre-
vent the cperation of the machine if the line
of matrices is improperly assembled ; sixth,
to facilitate the rapid and accurate operation
of casting type lines; seventh, to provide a

cheap, simple and durable construction. and:

other objects to become apparent from the
déscription to follow., ;
This machine is provided with a clamping
device for Liolding the assembled matrix bars
or plates in a vertical row. EFach matrix
bar or plate is secured on one end of a rod

whose other end is pivoted to a vertical -
» standard extending up from the horizental

top plate of the machine.” In their normal
position the matrix bar rods are held in an

-oblique position by escapement devices ar-

ranged to be opersted by keys upon a key-
board, so that any desired matrix bar can be
released and dropped by gravity into an
assembled position between the jaws of the
clamping device which are at such time ajar.
The justifiers are mounted and operated in
the same manner as the matrix bars,
the matrix bars and justifiers are assembled
into a line power is applied so that the cam
shaft is caused to make one revolution, and
by mechanism provided the assembled line

of matrices is clamped against a mold. a
casting pot is brought adjacent to the mold,.
“the molten metal is forced into the mold

against the intaglio .c]?:m:ﬂcte.rs on the mat-
vix bags, the mold with the line cast therein

_After

is moved away from the casting position,
the line of type is trimmed, ejected from the
mold ontc a receiving galley and the matrix

55

bars and justifiers are returned to their .

stored position. All these operatione as well
as the automatic shutting off of the power
applied to the cam shaft are accomplished
by the single revolution of the cam shaft.

I have illustrated a machine embedying

my invention on the accompanying ten -

sheets of drawings forming a part of this
specification, in which-—
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Figure 1, is a plan view with the matrix -

bars and justifiers omitted ; Tig. 2, is a front:

elevation of the same; Tig. 3,1s a rear ele~
vation of the same; Tig. 4, is a side eleva-.
tion; Fig. 5, is a plan of the assembled line
clamping mechanism; Fig. 6, is a side. ele-
vation of the same; Fig. 7, is a plan section
on line 7—7 of Fig. 6; Fig. 8, is a similar
view brolken away and showing the matrix
bars clamped in the casting position; Fig.
9, is a section on line 9—9 of I ig. 8; Fig.

70

7.

10, is a face view of an assembled line of .

matrices in the casting position with ‘the
mold removed; Fig. 104, is a similar view,
fragmentary, showing .2 modified form.of
justifier; Fig. 11, is u perspective view of a
matrix bar; Fig. 12, is a perspective view
of a justifier; Fig. 13, is a vertical sectional
view through a series of like matrix bars
showing their fastening to the frame top
and the releasing escapement for the same;
Fig. 14, is a similar view of a series of justi-
fiers; Fig. 15, is an enlarged detail view of
the escapement used in connection with the
matrix bars and justifiers; I ig. 16 is a sec-

tion on 16—16 of Fig. 15; Fig. 17, is a ver-

tical section through the keyboard; Fig. 18
is a fragmentary plan view of the same

partly in section; Fig. 19, is a section on

19—19 of Fig. 18; Fig. 20,is a cross section
through a pneumatic valve chest used in
connection with the keyboard; Fig, 21, is
a fragmentary front elevation of the same;
Fig. 22, is a detail plan section showing the
connections between. the starting lever and
the driving shaft; Fig. 28, is a section on
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23—23 of Tig. 22; Fig. 24, is o section on .

24—24 of Fig, 22; and Tig. 25, is a section

on 25—25 of Tig. 99,

Bimilar reference characters refer to simi-

lar parts throughout the several views.
The frame of the machine .comprises . p

10§
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base portion consisting of the two side mem- .

bers 26 and 27 and the necessary braces con-
necting them, and upright inverted U
shaped supporting frame 28 surmounted by
a bracket 29, and two segmental horizontal
top frames or tables 80 and 31. Secured to
brackets extending forward from the un-
der side of, the tables 30 and 31.is the key-
board 32.

30 and 81 is_the assembled line clamping
device comprising the stationary block 33
secured to a bar 34 which is secured to the

. under side of the tables 30 and 31. The
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block 33is provided witha shelf 35on one of
its edges upon which the assembled line of

rnatrix bars is arranged to rest. Each ma-

trix bar comprises a rectangular plate 36
provided with an intaglio character 37, and
a rod ‘or wire 38 secured to one end of said

plate 36. The rod 88 is preferably made

with two branches 39 (see Figs. 11, 13, 15
and 16) which are provided with the out-
. wardly bent ends 40 which are sprung into
holes provided therefor in the vertical chan-
nels 41 secured near the peripheral edge of
the tables 30 and 31, Each channel 41 is

preferably U shaped in cross-section and its |

parallel sides are provided with concentric
holes. An equal number of channels 41 are
preferably secured to each table 30 and 31
arranged in arcs concentric with the clamp-
ing device and the position construction and
arrangement of the matrix bars are such

that any and all of the matrix: plates 36.

will drop into position on the shelf 35 when

released from their stored position so as fo -

form a vertical pile on sald shelf and the
inttaglio characters 37 on the plates 36 will
be in a vertical line.

To retain the matrix bars in a stored posi-
tion and release them from such position
one at a time an escapement arrangement is
provided for each row of matrices which is
best seen in Figs. 13, 14 and 15 and 16.
This escapement ccmprises a rod 42 mount-
ed to partly rotate in = bracket 43 secured
to and extending above each table 30 and
31. The rod 42 is preferably set on an in-
cline and has its protruding end provided

~ with oppositely dispesed spring pressed

catches 44 and the diametrically oppositely

" disposed stationary stops 45 at right angles
- to the catches 44. - ;

55

. sliding off of the rod 42.

|b:0

When the matrix bars are in their stored
position the rod 38 and the catches 44 are
in.a position to prevent the branches 39
; As previously

stated the matrix bars are stored in an in-

clined pesition so that they will fall by
“are released until the plate 36 is brought to
“vest.by the shelf 35, so that if the rod 49
is turned a ome’ quarter revolution the

i

Concentrically arranged to the two tables

, gravity about their pivots as soon as they.

1,131,648

catches 44 will be moved out of the path
of the branches 39 and thus allow the lower-
most matrix bar to drop. -
The stops 45 on rod 42 are secured such
distance from the catches 44 that they will
be moved under and in the path of branches
#9 of the second matr < bar in the row and
prevent it and all succeeding ones from fall-
ing ifto an assembled position. It is clear
that the one-quarter rotation of rod 42 will
allow only one matrix bar to fall into the
assembled position and when the rod 42 is
returned. to its normal position the next
succeeding matrix bar will drop a short dis-

tance so that it will be supported by the

catch 44 and will drop to the assembled
*position at the next operation of rod 42.
Of course, it will be understood that matrix
bars bearing like characters are stored on

65
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the same rod 42 so that there are as many

rods 42 ag there are characters used in the
machine. IFach rod 42 is~operatively con-
nected to a key upon the keyboard 82 in such
. manner that when a key is depressed its co-

operating rod 42 will be given a one-quar- -

ter revelution and one matrix bar will be

permitted to fall into the assembled position.

Any convenient connmection may be pro-

- vided between the keys of the keyboard 32
and the reds 42; mechanical or otherwise; I

have shown such connection made by pro-

viding a crank 46 on rod 42 which 1s con-

nected by a red 47 to a pisten arranged to

move in a cylinder 48. A tube 49 is con-

nected to the cylinder. 48 which leads to a

valve chest 50 adjacent to the keyboard 32.

“The valve chest 50 is provided with asmany
valves A1 as there are keys 52 on the key-
board, and each valve is operatively connect-

ed to its coBperating key by mechanism

which will eause a valve to be moved each

time its ceSperating key is depressed.” This

I preferably accomplish by providing a con-

stantly driven shaft 53 with notched disks

54 and rotatably mounting on said shaft 53

adjacent to each digk 54 a cam wheel 55 pro-

vided with a spring pressed pivoted pawl 56

arranged. to engage the notches in disk 54

The pawl 56 is normally held out of en-
gagement with the disk 54 by its lateral ex-

tending arm resting against the finger 57

which is piveted on red 58 and is connect-

ed by link 59 to the key lever 60, in such

manner that when the key 52 is depressed

85
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105

110

115

the finger 57 will be lifted and swung about -

its pivot 58 out of the path of the extension
on pawl 56, As soon as the finger 57 is re-
moved frem back of the extension on pawl
56 the pawl is swung en its pivet by spring
61 so as to engage, the netch in disk 54 and
cam wheel 55 s caused to rotate with shaft

"58 in the direction indicated by the arrow.

,in Fig. 17. 'The cam wheel 55 will have

120

125

"made one complete revolution wlhien the
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pawl 56 is drawn out of engagement with
the notched disk 54 by its extension strik-
ing against the finger 57, said finger having
returned to-its normal pesition again. Each
5 key 52, (of which there are 35 shown) has
its codperating finger 57 and cam wheel 55.
. The cam wheel 55 is provided with the
cam surface 62 which as the wheel revolves
serves to move valve 51 back and compress
10 the coiled expanc.ag spring 63. The valve
51 preferably has the extending stem 64,
and a depending arm 65 loosely hung on rod
66 is interposed between the end of stam 64
and cam wheel 55 and is preferably provided
t5 ‘with an antifriction roller 67 to engage the
cam wheel 55. The position of the cam sur-
face 62 and roller €7 is such that the roller
67 will rest against the abrupt inclined end
of the cam surface 62 when the cam wheel
20 55 has made a complete revolution, and the
tension of spring 63 is strong enough to
prevent spring 61 from forcing cam wheel

55 in a reverse direction. :
_ The valve 51 is arranged to slide in a
25 chamber 68 provided in chest 50 and a pas-
sage 09 connects said chamber with an air
duct 70 which is constantly’ filled with. com-
pressed air. ) ‘
When the valve is in its normal position
30 as seen in Fig. 20, the air from duct 70 is
prevented from passing into tube 49, but
when said valve is moved to its operated
position by the rotation of cam wheel 55 the
air from duct 70 will pass through passage
35 69 chamber 68, tube 49 into cylinder 48 and
move the piston within the same so as to
give rod 42 a one quarter rotation, thus per-
mitting a matrix bar to fall into the assem-

‘bled position. ,

40+ Compressed air is supplied from any con-
venient source through pipe 71 to duet 70.
The justifiers are wedge shaped bars. 72,
each secured to the ends of a pair of parallel
rods 73 spaced apart to form a vertical slot
45 between them, and terminating in outwardly
bent ends which are sprung into holes pro-
~vided therefor in vertical U shaped ‘chan-
nels 74 secured to a sliding bar 75 which is
preferably fitted to slide in a dove-tail
50 guoove in the upper surface of the tables 30
and 31. There aré two bars 75 one on table
30 and the other-on table 81, these being ar-
ranged in line with each other and a hori-
zontal line drawn longitudinally through
55 the center of bavs 75 will intersect at right
anigles a vertical line drawn through the
center of the assembled matrix bar plates
36. The justifiers 72 are slightly narrower
than the matrix bar plates 36 for the pur-
60 pose of alining the plates 36 vertically and
still permit the longitudinal movement of
the justifiers’ 72. The justifiers are stored
in an inclined position by an escapement
device whicl: is identical with that alreadw

described - in " connection with the matrix
bars. The justifiers are so mounted that
they will fall by gravity into the assembled
line above the shelf 35, and to retain the
plates 86 in liorizontal alinement two op-
positely inclined wedges or justitiers ave
dropped into the assemnbled line at a time,
that is one from either side, npon the opera-
tion of the proper key. To prevent the
justifiers from interfering with each. other
while falling into the assembled line I pre-
fer to store those on one. side of the ma-
chine in a more elevated position than those
on the other side, which insures the latter
always reaching the assembled position first.

A vertical pusher 76 is mounted on each
bar 75 which is straddled by the rods 73
when the justifiers fall into position in the
assembled line, the pusher 76 being cnly
‘a short distance back from the thick end of
the wedge 72, and it is clear that if the bars
75 are advanced toward each other the
pushers 76 will first contact with the thick
ends of their respective codperating wedges
7% and then push said wedges in opposite
directions through the assembled line far
enough to completely justify the line; when,
the line is completely justified the wedges

cease advancing through the line beeause

the pressure -applied to the bars 75 is

through the interposition of a spring to be

described. Tt will be noted that the pushers
76 must advance a short distance before
they will contact and begin to move the

justifiers 72; to pevsnit of such movement '

the rods 73 are made of spring wire and
curved or bent a short distance from their
pivoted ends. When the bars 75 are moved
the spring wire rods 73 will bend enough
to permit the pushers to engage the thick
ends of the justifiers 76. '

If preferred the wedges which enter one
side of the assembled line may be made to
remain stationary while those on the other
side of the line are pushed through the line
by the pusher 76. When only one set of
movable wedges are employed of course only
one shiding bar 75 is employed, the upright
channel 74 to which the justifiers are pivot-
ed being secured to the table, and the wedges
72’ which are not pushed through the line
are preferably made of the same length and
breadth as the plates 36 of the matrix bars,
as shown in Fig. 10e, _

The rods 38 of the matrix bars and the
rods 78 of the justifiers ave preferably bent
in a.curve near their pivoted ends so they
can bend slightly to compensate for the

~movement of the plates 36 and wedges 72

when the assembled line is being clamped

“into proper alinement.

stifiers
which have been dropped into the assem-
bled position, back to their stored position

- To lift all the matrix bars and just
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/ . .
on the escapement rods 42 two cytved lift-
ing rails 77 are provided above the tables:30

. and 31 secured to the upper ends of the ver-

10

tically sliding rods 78 mountéd in the frames
96 and 27 and arranged to‘be actugted by
their connection through links 79 with the
crank arms 80 secured to the rock shafts 81
which are connected through the gears 82
and 83 to the rock shaft 84, The rock shaft
84 is given a one quarter revolution at the
proper time by having a crank 85 secured

. thereto, to the free end of which is pivotally

15

20

secured a bar 86 provided with an anti-
friction roller to contact with a cam wheel
87 secured on the cam shaft 88 mounted in
bearings on the frames 26 and 27.

A cycle of operations of the machine is
performed by one complete revolution of the
shaft;88 which is accomplished by a clutch
and 4, throwing-out device arranged on and

" connecting shafts 88 and 89, th¥ latter Leing

25

.2 hollow constantly running shaft mounted

in bearings in the frames 26, 27 and 27" and

provided with the driving pulley 90.
Rigidly secured on shaft 89 is one member

" 91 of a friction clutch 92,the other member

30

35

93 1is locsely mounted on said shaft 89 and

hasintegral therewith the small gear 94 which'
is constantly in mesh with the large gear 95.

rigidly mounted-on the cam shaft 88 as seen
in Figs. 22 and 24. The clutch 92 is pro-
vided with the customary sliding member 96
which when moved in toward member 91
wili cause the members 91 and 93 to be
ctutched together and of course rctate to-
gether. A collar 97 is secured on shaft 89
a short distance from member 96 and a
coiled expanding spring 98 is interposed be-

~tween the collar 97 and member 96 which

40

45

50

b5

60

a5

constantly tends to move member 96 in a
direction to clutch the two members of
clutch 92 tegether, but member 96 is nor-
mally prevented from being thus moved by
mechanism to be described.

It will be seen from the d%scription thus
far given that, when clutch 92 is open the
constantly running shaft 89 will alone be in
action and when clutch 92 is closed the cam
shaft 88 will be driven by shaft 89 until the
clutch 92 is again moved to its open position.
Fuortliermere it is clear that if cam shaft 83
be provided at one point with means for
moving clutch 92 to an open position, said
shaft when driven will make ¢ne complete
revolution and then automatically stop it-

self; and such 'result is accomplished by -

rigidly connecting mwember 96 to a shaft or
bar 99, arranged to slide longitudinally with-
in shaft 89, preferably by a pin100 passing
diametrically through both and free to move
in slots 101 provided in shaft 89, so that

member-96 and bar 99 gan move longitudi-.

nally independent of shaft 89. The bar 99
is similarly secured to & collar 102 mounted
-to slide-on shaft 89 by a pin 103 which is

1,131,648

free to move in slots 104 in said shaft 89,

thus the member 96 and collar 102 are rig- -

idly fixed together and always move to-
gether. ‘

The collar 102 is normally held in & posi-
tion to compfess spring 98 and hold clutch
92 open by an eccentric pin or roller 1035 se-
cured to a collar 106 mounted on the end of
a hollow shaft 107 in the same horizontal
plane with shaft 89 and mounted to rock
in bearings 168 secured to frame 27. The
normal position of roller 105 is preferably
on dead center, that is, such that the pres-

.sure exerted by spring 98 on roller 103 will

be in a direet .line with - the center of
shaft 107, ] 4
Secured to rock shaft 107 is a crank arm

109 having on its free end a lateral ex-

tending pin 110 on which rests the free end
of an arm 111 pivoted to the upper end of a
lever 112 pivoted at 113 on a bracket secured
to frame 27. The lower end of lever 112 is
provided with an anti-friction roller 114 ar-

70

75"

80

85

ranged to engage the cam wheel 115 which .

is provided with the lateral extending cam
116 and- is rigidly secured to the shaft 83.
In operation the clutch 92 is closed by
spring 98 when shaft 107 is partly revolved
by mechanism to be described, and the cam
shaft 88 revolvesuntil cam 116 swings lever

99

95

112 about its pivot far enough for hook 117 -

on arm 111 to engage pin 110 and rock the
shaft 107 to again open clutch 92 by roller
105 moving collar 102. : :
Althcugh the roller 105 is on dead center
when chitch 92 is open, to prevent it from
being accidently moved the shaft 107 is
lecked against rotation by 4 flat pin or bolt
118 passing diametrically through shaft 107
having its extending ends resting in slcts
119 provided in-the bearing 108. The bolt
118 is secured in a shaft or bar 120 ar-
ranged to move longitudinally in shaft 107;
bar 120 is also rigidly secured to the sleeve
121 mounted fo slide on shaft 107 and pro-

" vided with an annular groove 122. The bolt

118 is permitted to move longitudinally of

-shaft 107 by the provision of slots 123 in

said shaft and pin 124 which serves to con-
nect bar 120 to sleeve 121 can move in slots
125 provided in shaft 107,

Secured to a rock shaft 126 mounted in
bearings secured to frames 26 and 27, and
located above and at right angles to shaft
107, is an arm 127 having on its free end a
roller 128 resting in groove 122 of sleeve 120,
These parts are so arranged that when shaft

100

105

110

116

126

126 is rocked by lifting starting lever 129.-

the arm 127 will be moved and tranzsmit mo-
tion to bar 120, through its conneéction there-
with by roller 128 and slegve 120, in a di-
rection to slide belt 118 out of the slots 119

in the bearing 108 leaving shaft 107 free -

to he rocked  providing the hook 117 is
lifted out of engagement with pin 110 which
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- ig- preferably a rearward estension 130 on

" .lever 129- which is-jeinted to one end of a’

* “lever 181 pivoted at 132 to frame 27; the

‘othef-end of lever 131 is ccnnected by a

coiled contracting spring 133 to the arm 111,

- The spring 133 18 provided to compensate

~ for.thé movement of. lever 131 after the

10

15

20

- 26

30

arm:111 has been raised to its limit, that is
in contact with the under side of shaft 107,
see Fig. 24. : ' _

To insure the releasing of hook 117 from
pin 110 before shaft 126 is rcecked by start-
ing lever 129, a stiff spring 134 is interposed
between the lever 129 and shaft 126 prefer-
ably by having the spring coiled around the
shaft and one end thereof secured to the
lever 129 and the other end thereof secured
to a collar 135 rigidly secured to shaft 126;
the lever 129 being loosely mounted on
shaft 126.

", 'Po positively start the roller 105 off of its

dead center after bolt 118 has been with-
drawn from slots 119 and hook 117 has been
disengaged from pin 110, and arm 136 is
secured to shaft 107 and has its free end con-
nected by a link 137 to the free end of an
arm 138 integral with a sleeve 139-lcosely
mounted on shaft 126 adjacent to the. lever
129. The lever 129 is provided with a pin
140 which extends into a notch 141 provided
in sleeve 189. The notch 141 is of such ex-
tent circumferentially that the first move-
ment of the lever 129 will not effect the
sleeve 139 but the final movement of lever
129 will positively move the voller 105 off
of its dead center by vin 140 contacting with
the wall of nctch 141 in sleeve 139 and rcek-
ing said sleeve which rocks shaft 107 by the

" mechanism described. . ’

40

The bolt 118 is normally held in slcts 119
by a.coiled expanding spring 142 interposed
between the end of bar 120 and plug 143
screwed into the opening of hollow shaft

- 107, by which the tension of spring 142 may

45

be.adjusted,

It is obvious that the shaft 107 will be
rccked so as to bring the ruller 105 on a
dead center pressing against collar 102 each
time that the cam wheel 113 reaches such
a position as to bring cam 116 under the
roller 114 on lever 112, and as scon as it
does reach sach dead certer position the bolt
118 will be moved into the slots 119 by
spring 142 and leck it in snch position;
where it will'remain until it is unloclked and

again rceked as previcusly deseribed.

Referring again to the assembled line
clamping mechanism best shown in Figs.
5 to 10, the block 33 is provided with the
two side jaws 144 pivoted at 145 and so
constructed. that when they are in 2 closed
position against the sides of the bleck 33

“their vertical noses will extend slightly be-

yond the vertical face 146 of the block 33
against which thie assembled line rests when

i

in a casting position as seen in Fig. 8. 1§
will also be noted that that part of the ver-
tical noses of the jaws 144 which extends
beyond the face 146 serves to engage the
justifiers 72, which are slightly narrower
than the matrix plates 36, and hold the
justifiers in proper alinement vertically.

The breadth horizontally of the face 146

is equal to the length of the matrix plates
36 and the length vertically of the face 146,
that is from the upper surfacesof shelf 85
up to the top surface of block 83, is equal
to the desired length of the slug to be cast.

The jaws 144 are normally "held.in an

open position away from the block 33 by a ¢

coiled expanding spring 147 placed between
the jaws In a hole 148 provided therefor in
the block 83. The thimbles 149 are prefer-
ably placed over the ends of spring 147 to
contact with jaws 144 and fitted to slide in

hole 148. The jaws 144 are prevented from .
opening too far by the pins or stops 150

secured to the base of block 33. About mid-

way its length each jaw 144 is provided with

the inclined surface 151 arranged to be

engaged by the inclined surface 152 on the,

plate 153 secured to the top of arm 154

70
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85

which is pivoted on shaft 155 secured in

frames 26 and 27. The ncrmal position of
the arm 154 is with the plate 153 back awey
from the surfaces 151 on jaws 144 and it is
preferably so pivoted and weighted. that

it will move about -its pivot to its normal

position by force of gravity. 'To close the
jaws 144 as seen in I'ig. 8, the plate is forced

‘toward the jaws so that the surfaces 152

slide upon the surfaces 151; this is accom-

plished during the one revolution of shaft.

160 secured in frames 26 and 27 and the
lever 158 has on its lower free end an anti-
friction roller 161 arranged to engage a cam
wheel 162 on shaft 88, The lever 158 also
extends above the shaft 160 and has its up-

‘per free end connected by link 163 to the

casting pot 164 which is secured to the up-
per end of a frame 165 pivcted on shaft 166
secured in frames 26 and 27, so that the casg-
ing pot will be moved toward the assembled
line at the same time that the jaws 144 close
in cn said assembled line.

The assembled matrix plates 36 are
brought into perfect alinement in one direc-
tion by the noses of the jaws 144 pressing on
both ends of all the matvix plates 36 in the
assembled line, and in the cther direction
by being clamped tightly against the face
146 of block 33 by the action of the metal
pot 164, whese snout 167 presses against one
gide of mold 168 while the other side of
mold 168 is pressed against the matrix plates
36, when the lever 158 is actuated by
cam 162, : )

Besides bringing the matrix plates 86 in
perfect alinement they must be clamped to-

gether, that is vertically and to do this a
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“top plate 169 is pivoted at 170 to block 33
arranged to fit down against the top surface

of block 83 with its free end extending be-:

yond the face 146 far enough to serve as an
abutment for the assembled line of matrix
plates 36, the shelf 35 serving as the abut-
ment for the lower. end of the assembled
line. The normal position of the plate 169
is lifted so that its extreme free end is clear
of a vertical line coinciding with face 146
as seen in Fig. 6, so that the matrix plates
36 will not be. obstructed in their descent
from the stored position to the assembled
position. =
Pivctally secured to the plate 169 at 171
are the straps 172 extending down through
apertures provided therefor in' block 33 and
pivctally connected to one end of a lever
173 pivoted midway its ends on shaft 174
secured in frames 26 and 25. The cther end
of lever 173 is provided with antifriction

roller 174 arranged to engage cam 176 Fig.-

3, secured on shaft 83. When the raised
portion of cam 176 Fig.’8 contacts with
roller 175 the plate 169 will be positively
‘held down against the top of blcck 33 as
seen in Fig. 4. The reller 175 is constantly
held in contact with eam 176 by a coiled
contracting spring 177 connected between
lever 173 and shaft 178 secured in frames
26 and 27. oo _

To get a true alinement of all the parts
which clamp the assembled line of matrix
plates 36, the jaws 141 extend slightly above

the top of block 33 so as to clamp the plate.

169 between them, and the plate 169 is
.provided with the ccnical extension 179
Larranged to fit into the conical aperture 180
"providad therefor, in the mold 168.
Extending rearward from, gnd secured to
the shaft 126 are two arms 181 having their
free ends pivotally connected to the straps
172, which serve to prevent the shaft 126

from being rocked to its full operative posi-,

tion to withdraw bolt 118 from slots 119

- until the plate 169 is home on top of the
- block: 83, thus preventing the operation of

the miachirte unless a proper line has been
assemblad.,

The meld 168.is provided with customary
slot 182 df'a lemgth equal to the length of
lug to'be cast and is mounted on the free
end of an arm 183 secured on shaft 184
mounted to rotate slightly less than a one

half revolution in bearings secured to table.

30 and frame 28. The shaft 184 also has a
longitudinal movement sufficient to draw the
mold away from the matrix plates 36 and
bring the rear face of the mold into aline-
ment with the trimming knife 183 secured
to frame 26, after the slug has been cast.
The shaft 184 is rotated the proper dis-
tance by having a gear 186 secured to it
which meshés with a vertically sliding rack
187 mounted in the guide 188 secured to

' 1,181,648

frames 28 and, 26. Pivotally connected to
the rack 187 is the upper end of a link 189
whose lower end is pivotally connected to
the free end of a lever 190 pivoted at 191 to
frame 26 and provided with an anti-friction
roller 192 below shaft 88 to engage cam 193
gecured to shaft 88 and with the anti-friction
roller-194 above shaft 88 to engage cam 195
secured to shaft 88. By the proper forma-
tions of cams 195 and 193 the rollers 194

-and 192 will raise and lower the rack 187

and thus rotate shaft 184 forward and back
by one revolution of shaft 88. . _

The shaft 184 is moved longitudinally in
one direction by the snout 167 of the casting
pot 164 moving the mold 168 against the
assembled line of matrix plates 36, and in
the opposite direction by a lever 196 pivoted
midway its ends at 197 to frame 26 which
has its upper end provided with an anti-
friction roller arranged to engage a collar
198 secured on shaft 184, and has its lower
end provided with a roller 199 arranged to
engage cam 200 secured to shaft 88. The

gear 186 is made wide enough to always be

75

80
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in mesh with rack 187 no matter what posi-

tion longitudinally the shaft isin. - - -
The mold 168 is normally in the ejecting
position, that is, in position in front of the
ejector 201, so that the cast slug can be eject-
ed from slot 182 in mold 168 into the galley
202 by the ejector; but in the drawings for
the purpose of illustration the mold is shown
in the casting position where it remains
long enough for the slug to be east. = - .
The ejector 201"is a flat plate slightly
smaller in cross section than the slot 182 in

" mold 168 and is secured to one end of a slid-

ing bar 203 mounted in bearings secured.to

frame 26.  The other end of bar 203 is piv-

otally secured to the upper end of lever 204
which is pivoted midway its ends on frame

26 at 205 and has its lower end provided

with the roller 206 arranged to engage the -
cam 207 secured on shaft 88, in such'manner

that the ejector 201 will be moved through
the slot 182 in mold 168 at the proper time

to eject: the slug when the shaft 88 makes

one complete revolution. '

To operate the dove-tail sliding bars 75 1

to which the justifier pushers 76 are secured-
the outer extremities of the bars 75 are
provided with apertures to receive the up-
per ends of the levers 208 secured to shafts
209 mounted to rock in bearings secured to
frames 26 and 27. Mounted loosely on-
shafts 209 are-depending arms 212 provided
on their free ends with rollers 210 arranged
to engage the cam wheels 211 secured on
shaft 88. Secured to the shafts 209 adja-
cent to arms.212 are collars 213 and inter-
posed between said arms 212 and collars 213
are the springs 214 coiled about shafts 209
each having one end secured to an arm 213
and its other end secured to a collar 213 in
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such manner that the shafts 209 ave moved
in either direction by the arms 212 through
the introduction of springs 214. By th.s
arrangement of parts it will be seen that the
justifier wedges 72 will be forced through
the assembled line of matrix plates 36 when
the shaft 88 revolves to bring the raised por-
tion of cams 211 in contuct with rollers 210.
The rollers 210 ave held firmly in contact

with cams 211 by springs 215 connected be- -

tween arms 212 and frames 26 and 27, which
springs also serve to pull back the justifier
pusher bars 75. The strength of the springs
214 is sufficient to force the justifier wedges
72 into and through the assernbled line of
matrix plates 38 to completely justify the

I prefer to use a galley 202 which is re-
movably secured to a bracket 218 secured o
frame 26, and to push the slugs along in the
galley as fast as they are.fed into the same.

a1 provide @ push arm 217 secured to a rock

shaft 218 mounted in bearings secured to
To rock the shaft 218 an arm -
5219 is secured thereto having on its free end

frame 26,

a roller 220 arranged to engngs o cam ex-
tending iaterally from cam 207.
The casting pot plunger has connected to

it the rod 221 having 1ts upper end pivot-
ally connected-at 292 to a vertically sliding’

pin 223 mounted in sleeve 224 secured in
A coll expanding spring 225
is. interposed between a collar in rod 223
and a,nut 226 adjustably mounted on sleeve
224 which" constantly - tends to force the

plunger down in the casting pot to force the

molten metal into the mold. ~ The rod 221 and
therefore the plunger also is normally held
in a raised position against the tension of

spring 225 by a lever 227, pivoted midway -

its ends at 228 on a bracket securéd to frame
28, having its one end resting under a voller
229 secured- to rod 221 and its other end
pivotally connected to the upper end of &
link 280 whose lower end is pivotally con-
nected -to the free end of a lever 231 ex-
tending under shaft 88 and pivoted on shaft
166. A roller 232 is provided on lever 231
to engage cam 233 secured on shaft 88 so
that when a depression on cam 288 comes
above roller 232-the plunger in the ¢asting
pot will he forced down and the molten
metal will be forced into mold 182, "Any
means for heating the casting pot is pro-
vided.

In operation the operator depresses the
desired keys of the keyboard which by the

mechanism deseribed drops the matrix bars -

and justifiers into the assembled line on
shelf 85 of block 33; by observing the line
the operator sces when a complete line is
assembled when he lifts the operating lever
1295 this by the mechanismi described causes
shaft 88 to be rotated one complete revoln-
tion which as described will clamp the as-

sembled Iine, cast the slag in mold 168, trim
the slug by passing knife 183, eject the slug
into galley 202, and return 2il the matrix
bars and justifiers which had been assembled

to their stored position, leaving all the mech- 5

anism in a normal

other operation.
After the slug has been cast and the

clamps released from the assembled line

position ready for an-

and just before the rods 77 start to lift the 75

matrix bars and justifiers I prefer to start
the assembled line upward by having & pin
234 mounted to slide vertically in a perfora-
tion provided therefor in block 33 lifted to

contact with the lowermost matris plate 36 g

of the assembled line. Fo lift the pin 234
positively and at the proper time it is mouns-
ed on the upper end of a bar 235 provided at
its lower end with a perforation into which

one end of a lever 236 extends; the lever 3

236 is pivoted midway its ends in shaft 178
and has its other end provided with a voller
237 arranged to engage cam 238 mounted
on shaft 88 in such manner that when shaft
88 is rotated the raised portion of cam 23%
wiil depress roller 287 =mnil life pin 234 to
start the assembled lina upward. After the
assembled line of matrix %mxfs and justifiers
have been started up by pin 284-the rods 77

-

rvaise and lift them to theéir. stoved position g

where they are retained by the devices de-
scribed after rods 77 recede to their normal
position. .

While I have showi and described & con-
struction which ¥ af present consider the
best it will be undeérstood that numerous and
radical changes may he made in the con-
struction and operation of parts of the ma-
chine without departing from the spirit of

the invention or the scope of the matter 10:

included in the appended claims.

Having thus fully described my invention
what I'claim as new and desire to secure by
Letters Patent of the United States is:

L In a composing machine, a ‘series of 1.

pivoted flexible matrix bars arranged ta
swing by gravity from their stored position
into their assembled position in"& common
vertical line and a clamping device for
clamping and alining said assembled line. 1
2. In a composing machine, i series of -
pivoted matrix bars arranged to swing by
gravity from their stored position into.their
assembled position in a vertical line, & device

for clamping and alining snid assembled line 1%

of matrices, a series of keys and connections-

‘hetween the keys and matriz bars.

3. In a composing machine, g series of
pivoted matrix bars arranged to swing by .
gravity from their stored position inte théir
assembled position in a vertical line, a devite
for alining and clamping said assembled line
of matrices, a series of escapements’ for re-
taining said matrices in a stored posttion

bt

and reléasing them, a series of keys snd con- 3
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nections between said keys and said escape-
ments. . - -

4, Tn a machine for casting slugs of type,
a melting pot and a.'mold, a device for
clamping and alining a vertical assembled
line of matrix bars, two geries of matrix
bars pivoted in standards arranged in ares
concentric with said clamping device and
on. either side thereof and means for as-
sembling the matrices in said vertical line.

5. In a machine for casting slugs of type,
amelting pot and a mold, a device for clamp-
ing and alining a vertical assembled line of
matrix bars, two series of flexible matrix
bars pivoted in standards arranged in arcs
concentric with - said clamping device and
Tocated diametrically opposite on cither side
thereof and means for assembling said
matrix bars in a vertical line in said clamp-
ing device. ‘

6. In a composing machine, groups of

‘pivoted matrix bars arranged to swing by

gravity into a common vertical line and a
vertical standard for each group of matrix
bars carrying the pivots of each bar of said
group. '

7. In a composing machine, groups of
pivoted matrix bars arranged to swing by
gravity into a_common vertical line, a de-
vice for alining and clamping said line of
matrix bars and an arcuate series of sup-
ports concentric with said clamping device
to which said matrix bars are pivoted. .

8. In a composing machine, a series of
matrices arranged to be assembled into line,
a series of keys upon a keyboard and mech-
anism connecting said keys with said mat-
rices comprising a constantly running shaft,
a series of cams loosely mounted on said
shaft and means for causing the cams to
¢perate by depressing the keys.

9. In a composing machine, a

necting said key with said matrix bar com-
prising a constantly running shaft, a cam
loosely mounted on said shaft, a notched
disk adjacent to said cam rigidly secured to
a spring pressed
catch mounted on said cam arranged to en-
gage the notched disk but normally held out
of such engagement by said trip-lever and
means for actuating said trip-lever by de-
pressing said key.

10. In a composing machine, a series of
matrices arranged to be assembled into line,
a series of keys upon a keyboard and mecha-
pism connecting said keys and said mat-
rices comprising a constantly running shatt,
a series of cams loosely mounted on said
shaft, a series of trip-levers connected to
said keys to contvol the cams and a series of
valves controlling a pressure fluid to operate
gaid matrices arranged to be operated by
saild cams.

11. An escapement device comprising a.

matrix bar,
-a key upon a keyboard and mechanisny, con-

1,181,848

rod mounted to rotate a one quarter revolu-
tion and provided with a pair of oppositely
disposed catches in one plane and a pair of
oppositely disposed catchesin another plane,
said two pairs of catches being arranged ab
right angles to each other. :

12. In a composing machine, means for
casting & slug in a vertical position compris-

70 -

ing a casting pot, a plurality of matrices

and means for clamping said matrices in a
vertical line.

76

- 13. In a composing machine, means for .

assembling matrices 1 a vertical line com-
prising a plurality of matrices; arranged to
swing about fixed pivots by gravity into an
assembled position and means for clamping
said matrices in a vertical line.

14. In a composing machine, matrix bars
secured .to the end of a wire, justifiers
slightly -narrower than said matrix bars,
means for assembling the matrix bars and
justifiers into a line and means for clamping
the assembled line in position comprising
jaws to engage the ends of the matrix bars.

. 15. Means for clamping an assembled line
of matrices in a vertical line comprising a
vertical stationary block provided: with a

“horizontal shelf, a vertical mold and two

movable jaws arrangéd. to swing on vertical
pivots. - , v ,

16. In a composing machine, a suitable
frame, a matrix line clamping device, ma-
trix bar standards arranged in an arc about
said line clamping device, matrix bars piv-
oted to said stanidards so as to fall by grav-
ity into an assembled position in said clamp-
ing device and releasing mechanism for
normally holding said matrices in an. in-
clined position. -

17, In a ¢omposing machine, groups of
pivoted matrix bars arranged to swing by
gravity into a common vertical line, a
clamping device for alining and clamping
the assembléd line of matrix bars, a series of

tapered justifiers stored on_ one side of said
device arranged to swing by grav--

clamping
ity into the assembled line of matrix
a series of 51

stored on opposite side of said clamping de-
vice arranged to swing by gravity into the
assembled line .of matrix bars and- means
whereby the operation of a key wiil release
and allow one justifier from either side to
swing into the assembled line.

18. In a composing machine, a 'suitable
frame, . series of matrix bars arranged to.
swing by gravity from their stored position
into their assembled position in a common
line, a clamping device for clamping and
alining said assembled -line, uprights se-
cured to said frame in an arc about said
clamping device, said matrix bars pivotally
cecured to said uprights and a vertically
moving bar for restoring the matrix bars to
their stored position. .

bars,

oppositely tapered justifiers
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19. In a composing machine, matrix bars,
means for assembling said matrix bdrs into

ing and testing the length of said line cgm-
prising 4 stationary block provided ‘with a
shelf, two side jaws and a top plate. .= -
20. In a composing machine, means for
clamping an assembled line of ‘matwix bars
in a vertical position, comprisitig a station-
ary vertical block provided with a shelf for
supporting the matrix bars, two movable
side jaws for ‘alining the matrix bars,-a
vertical mold for clamping the line afgaindt

said vertical block and a top plate for tent- -

ing the length of the line.

2L In a composing machine, a suitable
frame provided with uprights having two
opposing sides, said sides provided with
concentric holes, matrix plates secured to a
supporting rod provided with two branches

at its free end terminating in opposité){f/ dis- .

posed pivots extending into said holes

22. In a composing machine, a suftdble
frame provided with uprights having two
opposing sides provided with concentric
holes, .a matrix plate secured to a rod pro-
vided with two parallel branches having
their extremities bent outward at right

“angles to form . pivots extending into. gaid

holes.

- 23. In a composing machine, a plurality
plates, means for assembling snid
matrix plates in a line, a clamping device
for alining and clamping said line into po-
sition, a suitable frame provided with a
series of uprights arranged in an are. about
said clamping device and having two oppos-

‘ing sides provided with concentric holes.

each of said matrix plates secured to a rod
provided with two branches having their ex-

- tremities bent at right angles to form pivots

extending into said holes.

24 In a composing machine, a plurality.
assemnbling said
clamping device
said assembled
line into position. a suitable frame provided
with a series of uprights arranged 1n an are

matrix plates in a line, a

coneentric with and on one side of said

clamping device and a series of uprights
arranged in an are concentric with and on
the diametrical opposite side of said clamp-
ing device said nprights having two oppos-
mg sides provided with concentric holeg
ench of said matrix plates secured to a rod
terwinating in two oppositely disposed
pivots extending into said holes'in said up-

rights.

25. In a composing machine, matrix bars
arranged to be assemhled into line, & clamp-
ing device for alining and clamping suid
line .into position comprising a stationary
vertieal block provided with a shelf, two
side clamping jaws and a top plate to move
toward and wway from said shelf, means for.

for clamping, ielin- .

-trolled by said top

. from operating when

_each forming one member of a two-piece

.sition.

()
“.

returning said matrix bars to their stored
Position a casting pot, a mold, a one revolu-
tion cam shaft to produce the several oper-

:ations of clamping the assembled lne re-

turning the matrix bars to heir stored po-
sition, and casting and ejecting the slug,
# constantly rotating drive shaft and means
forming connection between said cam shaft
and said constantly rotating drive shaft con-
plate of the clamping 75
levice whereby said cam shaft is prevented

the assembled line is

70

too long. .

26. In a composing machine, matrix bars
arranged to be assembled into g vertical
line representing words, a clamping device
for alining and clamping said line into po-
sition, & suitable frame supporting said
clamping device, a series of tapered wedges

80

85
justifier pivoted on one upright provided

-on said frame on one side of said clamping

device and arranged to swing from their
stored position into the assembled line by
gravity, a second series of oppositely ta-
pered wedges each forming the other mem-
Ler of a two-piece justifier pivoted on an
upright provided on said frame on the -Op-
posite side of said clamping device and ar-
ranged to swing by gravity from their stored 05
Dosition into the assembled line and means
for moving one of said series of - wedges
longitudinally through the assembled line
to justify the same. ' : :
27. In a composing machine, matrix bars 1gq
arranged to he assembled into a vertieal
line tepresenting words, a clamping deviee
for alining and clamping said line into po-
a suitable frame supporting said
clamping device, a hovizontally disposed 193
slide mounted in’said frame on one side of
said clamping device provided with an up-
right, a sevies of tapered wedges secured
to rods pivoted in said upright arranged.
to swing by gravity from their stored po- 110
sition into said assembled line, a second
series of oppositely tapered wedges secured
to,rods pivoted in an upricht provided on
said frame on . the opposite side of said
clamping device and arranged to swing by {15
gravity from their stored position into the
assembled line, and means for moving said
slide toward and away from said clamping
device. o 1
28. In a composing machine, matrix bars 120
arranged to be assembled into a vertical line
representing words, a clamping device for
alining and clamping said line in position,
a-ghitable feame supporting said clamping.
device, a horizontally disposed slide mount- 125
ed in said frame on one side of said clamn-
ing device provided with an upright having
horizontally disposed holes, a series of fa-
perad wedges each sccured to a rod termi-

90

hating in pivots extending into said holes 130
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in said upright, a second horizontally dis-
posed -slide mounted in gaid frame on the
opposite side of said clamping device pro-
vided with an upright having horizontally
disposed holes, a second series of tapered

wedges each secured to a rod terminating:
i pivots extending into said holes in said.

second named upright and means for simul-
‘taneously ‘moving said slides toward and
away from said clamping device.

29. In a machine of the-class described a

melting pot and a wold; a device for clamp- -

ing and alining a vertical assembled line of

*‘mabrix bars, a series of matrix bars pivoted

20

25

30

35

in standards and means for assembling sald.

matrix bars in a vertical line in said clamp-
ing device. : : ' ;

30. In a machine of the class described a
melting pot and a mold, 2 device for clamp-
ing and alining a vertical assembled line of
matrix bars, a series of matrix bars pivoted
in standards and means for assembling said
matrix bars in a vertical line in said clamp-
ing.device. ' :

31. In a composing machine a series of
pivoted flexible matrix "bars arranged to
swing from their stored position ingo their

assembled - position in a common vertical

line, means whereby each matrix bar nor-
mally tends to swing from its stored posi-
‘tion to its assembled. position, means. for
retaiping said matrix bars in their stored
position and a clamping device for clamping
and alining said assembled line. . i

32. In a composing mdchine a series of
pivoted matrix bars arranged to swing from
‘their stored positions into their assembled
_position in a vertical line means whereby

"the matrix bars normally tend to swing
10’
" bled positions, means for retaining said ma-

80

55

from- their stored positions to their assem- -

{rix bars in their stored position and releas-
ing them one at a time, a series of keys and
connections between said keys and said last
named means, and a device for clamping
and alining said assembled line of matrices.

$8. In a composing machine, groups of
pivoted matrix bars arranged to normally
tend to swing from their stored position to
their assembled position into a common verti-
cal line, means for controlling the matrix

barg, means for holding the matrix bars in-

an assembled position, and a vertical stand-

ard for each group of matrix bars carrying -

the pivots of each bar of said group.

34. In a composing machine a series of
matrices arranged to be assembled into line,
a series of pnewmatic devices to control the
movement of sald matrices, a series of

66 valves connected by tubes to said pneumatic

if

1,181,843

devices, a series of keys-upon a +keyboard
and a constantly running shaft to gperate
said valves when the keys'are operated. .

35. An escapement device comprising a’

rod mounted to rotate a one quarter revolu-

disposed catches and a second pair of oppo-
sitely disposed catches, arranged at right
angles to sdid first named catches.

36. In a composing machine, a plurality
of matrices arranged to swing about fixed
pivots from a stored position to an assem-
bled position, means for releasing the mat-

rices from the stored position one by one,

a plurality of justifiers- arranged to swing
about -fixed pivots from a stored position
to an assembled position, means for causing,

65

‘tion and provided with a pair of oppositely

70

75

said justifiers to normally tend to swinginto. -

the assembled position and means compris-
ing a ome-quarter revolving rod for retain-
ing said justifiers in a stored position and
releasing them one by one. o
37. In a composing machine, a series of

pivoted matrix bars constantly tending to

80 -

swing from their stored position to their g5

assembled position, means comprising a one-

quarter revolving rod for .retaining said

matrix bars in a stored position and releas-
ing them one by oné and means for clanip-

ing and alining the assembled matrix bars."
38. In a composing machine, a melting

pot and a mbold, a device for clamping and
alining a vertical assembled line of matrix
bars, a series of matrix bars pivoted in an
arcuate member concentric with said clamp-

ing device and means for assembling the

matrices in said vertical line.

39. In a composing machine, a group of
pivoted matrix bars arranged to swing by
gravity into a common vertical line and a
vertical standard for said group of matrix
bars -carrying the pivots of said bars, and
means for clamping the matrix bars in a
vertical line. : B

40. In a composing machine, a" group of
pivoted matrix bars arranged to swing into
a_common vertical line, a device for alining
and clamping said vertical line of mafrix
bars and an arcuate support concentric with
said clamping device to which said matrix
hars are pivoted. '

In testimony whereof I have signed my
name to this specification in presence of two
subseribing witnesses this 20th day of De-
cember, 1910, at Chicago, Illinois.

HENRY H. HARDINGE.
Witnesses: ’ ‘

W. Harpixe,
B. HANSEN.
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