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32 Claims..

This invention relates to slug casting machines,
such as “Linotype” machines of the general or-
ganization represented in U. S. Letters Patent
No. 436,532 to O. Mergenthaler, wherein circulat-
ing madtrices are released from a magazine in the
order in which their characters are to appear in
print, and then composed in line together with
spacers, the composed’ line transferred to the
face of a slotted mold, the mold filled with molten
metal to form a slug or type-bar against the ma-
trices which produce the type characters thereon,
and the matrices and spacers thereafter returned
through distributing mechanism to the magazines
from which they started. More particularly, it
relates to certain improvements which . adapt
these machines, when so desired, to cast succes-
sively and automatically a plurality -of duplicate
slugs from each composed line. .

In the preferred embodiment illustrated (al-
though it is not essential), the improvements
have been worked out in the nature of an attach-
ment, which can be applied to almost any of the
commercial machines with little or no alteration.
The equipment consists of mechanism arranged
at the front of the machine and adapted to be
adjusted to cause the machine to operate.con-
tinuously for a plurality of cycles to cast an in-
finite number -of duplicate slugs or a selected
number of duplicate slugs. When set to. cast
one or more duplicate slugs, the mechanism
functions at the beginning of the first machine
cycle: first, to render inactive the means for auto-
matically stopping the machine at the end of
the cycle; second, to render active a stop which
limits the upward movement of the first elevator
or line transporter to prevent the removal of the
composed line therefrom until the last duplicate
slug has been cast from the line; and third, to
lock the assembiar or assembling elevator to pre-
vent its upward movement for the delivery of an-
other composed line to the first elevator prior to
the casting of the last duplicate slug.

Specifically, a single control element is pro-
vided which can be set manually to perform the
dual function of conditioning the machine to cast
a selected number of duplicate slugs or, alterna-
tively, to condition it to cast an infinite number
of duplicate slugs. When the control has been
set, the movement of the line delivery slide lever
in transferring a line from the assembler to the
first elevator releases a feed device in the form
of a ratchet bar, which'is retracted by a- spring
for a given distance according to the setting of
the control. The retraction of the ratchet bar
automatically effects the actuation of a series of

(Cl. 159—47)

levers to engage a latch under spring preséure
with a lug on the assembler to lock the latter in
its lower assembling position. At the same time,

the retraction of the ratchet bar effects the loca- -

tion of a stop in the path of a lug on the first
elevator to arrest the elevator short of line trans-
fer position and thus prevent removal of the com-
posed line therefrom for distribution, so that the
same line will be presented to the mold for cast-
ing successive slugs. A sliding pawl is mounted
to reciprocate relatively to the ratchet bar and
is moved in one direction by the forward move-
ment of the metal pot (prior to casting) and in
the opposite direction by the pull of a tension
spring which exercises
moved back (after casting) to its original posi-
tion.

The paw! performs two functions: First, when

itself as the metal pot is '

10

moved forward during the first machine cycle, it .

carries with it a sliding rod which becomes en-
gaged with a locking finger to prevent retrograde
movement of the rod. This slide red is connected
to the mechanism for tripping the stop dog, as

20

in starting the. operation -of the machine by the .

customary manual control; and when the rod is
held in its forward position, as stated, the trip-
ping mechanism is set to prevent the machine
from being stopped automatically. Secondly,
each time the pawl is actuated by the forward
movement of.the metal pot, it engages one of a
series of teeth on the ratchet bar and moves the
1atter forwardly against the pull of its retracting
spring an extent equal to the distance between
two of the teeth on the ratchet bar, a detent
being. provided to hold the ratchet bar in the
position, to which it has been moved so that, as
the metal pot recedes, the pawl is free to be re-
tracted for engagement. with the next tcoth on
the ratchet bar. During the casting of the last
of the selected number of duplicate slugs, the
pawl imparts. the final movement to the ratchet
bar and returns it to its original position, where-
upon it effects the operation of associated parts
of the mechanism
move the stop from the path of the lug on the
first elevator, and release the slide red to allow
the stop dog to bring the machine to rest at the
end of the cycle. - If the same number of dupli-
cate slugs is to be cast from the composed line
nextto be delivered to the first elevator, of course,
it is only necessary to raise the assembler in the
customary manner to present the line to the de-
livery slide. On the other hand, if no duplicate
shigs are to be cast from the next composed line,
or if a different number of duplicate slugs is to
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be cast from that line, the control element must
be adjusted to the proper setting.

The exact construction and mode of operation
of the parts will be best understood from the de-
tailed description to follow.

In the accompanying drawings, the invention
has been shown merely by way of example and
in preferred form, and obviously many variations
and meodifications may be made therein which
will still be comprised within its spirit. It is to
be undsrstood, therefore, that the invention is
not limited to any specific form or embodiment,
except insofar as such limitations are specified
in the appended claims. i

Referring to the drawings:

Fig, 1 is a front elevation of a portion of a slug
casting machine equipped with the present im-
provements; .

Fig. 2 is a top plan view of the control element
and associated mechanism, some of the machine
parts being shown in section;

Fig. 8 is a vertical section taken substantially
on the line 3—3 of Fig. 2, looking in the direction
of the arrows;

Fig. 4 is a side elevation of the improved mecha-
nism, partly broken away, looking from the left-
hand side of the machine as shown in Fig, 1;

Fig. 4a is a fragmentary vertical section taken
on the line 4a—4a of Fig. 4, looking in the direc-
tion of the arrows; R

Figs. 5 and 6 are comparative side elevations,
partly brecken away, of a part of the structure
shown in Pig. 4;

¥ig. 7 is a sectional view taken on the line
T—T of Fig. 5, locking in the direction of the

, arrow;

Fig. 8 is a view similar to
parts in a different position ;

Fig. 9 is a view gimilar to Fig. 6, but showing
the parts at a later stage in their operation;

Fig. 10 is a vertical section, taken substantially
on the line 18—18 of Fig, 2, looking in the direc-
tion of the arrows;

Fig. 11 is a top plan view similar to Fig. 2,
some of the parts shown in Fig. 2 being omitted:

Fig. 12 is a vertical section taken on the line
12—12 of Fig, 11, looking in the direction of the
arrows;

Fig. 13 is a vertical section similar to Fig. 12,
showing the parts in a different position, and
some of the parts shown in Fig. 12 being omitted;
and

Fig. 14 is a sectional view taken on the line
14—14 of Fig. 13, looking in the direction of the
arrows.

Referring to Fig. 1, when the machine is em-
ployed in the customary manner, thag is to say, to
produce a single slug from each composed line,
the matrices are released from their storage mag-
azine (not shown) and the spacers from their
mMmagazine A by the usual keyboard and are de-
livered to and composed in line in the assem-
bler B. The assembler B is then manually ele-
vated to present the composed line between the
fingers ¢ and c! of the line delivery slide C, which
thereupon is released to transfer the line from the
assembler through the intermediate channel D to
the first elevator E, at which time the power oper-
ation of the machine is Inaugurated automati-
cally. The first elevator T then descends to pre-
sent the line to the mold into which molten metal
is injected from the metal pot to cast a slug
against the then justified line, after which the
slug is ejected from the mold, trimmed, and de-
livered to a galley at the front of the machine,

Fig. 7, showing the
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The metal pot is provided with depending legs
and F! pivotally mounted on a supporting rod G
in the machine frame W and is movable for-
wardly into casting relation with the mold and
back to its position of rest once during each cast-
ing cycle of the machine. After the slug is cast,
the first elevator E ascends to its uppermost posi-
tion and the line is shifted therefrom by the slide
H into the upper transfer channel H!, from which
the spacers are returned to their magazine A and
the matrices raised by the second elevator (not
shown) and delivered to the distributing mecha-
nism whereby they are restored to their proper
channels in the magazine from which they
started.

~ As is well understood in the art, the parts re-
ferred to, with the exception of the assembler B
which is under manual control, are operated from
the main drive shaft (not shown) of the machine
which is caused to make one complete rotation
for each cycle of operation. The main shaft is
power driven and clutch controlled in its opera-
tion, the clutch being thrown into action by g
trip dog J carried by a cam J! which is fastened
to the main shaft (see Figs. 4 and 4a). When the
parts are at rest, the dog J engages and depresses
a stop lever J2 which, when depressed, acts
through the usual connections to disengage the
clutch. When, however, the dog J is moved later-
ally, as indicated by the dotted lines in Fig. 4q,
to clear the stop lever J2, as is done automatically
when the line is delivered to the first elevator, the
clutch is engaged and thus starts the operation of
the machine.

The trip dog J is also under manual control,
there being employed for this purpose a train of
connections leading to a control lever 7 at the
front of the machine and which comprises, in
bart, a vertical sleeve J3 mounted to turn upon a
fixed rod J¢ and which is provided near its upper
end with a radially extending arm Js5 arranged in
position to engage the side face of the trip dog.
This train of connections also includes the har Je
which connects the clutch actuating lever J7 and
the control lever 4, the bar J% and control lever J
in turn being connected by a form of toggle joint
J8. By thig arrangement, when the controj lever
7 is swung forwardly, the pin J° rising from the
upper- edge of the bar Jé engages the radially ex-
tending arm J10 at the lower end of the sleeve J3
and thereby rotates the sleeve against the pull
of a spring J'!, connected to the upper arm Js, to
swing the arm counterclockwise, in Figs. 4 and 4q,
and move the trip dog J clear of the stop lever J2
so that the clutch may be engaged. The surface
J12 of the arm J5 is cam shaped, so that when the
arm remains in its tripping position in the path
of the trip dog J, the latter will be cammed side-
wise at each revolution of the cam J! and will not
engage the stop lever Jz, whereby the clutch will
remain engaged and the machine operation will
continue without interruption. The details of
the clutch control mechanism are fully shown
and described in the Rogers Patent No. 661,386
and, being so well known, they do
further description here.

The parts so far described and their normal
mode of operation in casting single slugs, in them-
selves, constitute no part of the present inven-
tion and are or may be of any suitable construc-
tion such, for instance, as disclosed in the previ-
ously mentioned Letters Patent No. 436,532, or
as presented in the commercial slug casting ma-
chine,

As already stated, the improved equipment is

i
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intended to: adapt:the:machine automatically' to
cast duplicate slugs from. each.-of -the -composed
lines as desired. To this end, there are employed
means which may be called into action, when:de-
sired, for actuation by a moving element of the
machine, .such as the -metal pot which has been
selected in the present instance, and it may be
adjusted so that the first elevator B is prevented
from ascending to its uppermost position, there-
by preventing the transfer_ of the composed line
therefrom, the assembler B locked in its normal
position to prevent the delivery of a new line to
the first elevator, and the -clutch control dog
rendered inoperative so -as to prevent. the ma-
chine from stopping at the end of a completed
casting cycle. The adjustment is selective soO
that the functions enumerated are _carried. out
for either 'a selected or -an infinite number. of
machine cycles, thereby. permitting a composed
line to be returned to the casting mechanism -a
plurality of times as determined by the adjust-
ment of the mechanism.

The machine is conditioned for casting dupli-
cate slugs by the adjustment of a single control
element M (Figs. 2, 8, 4, 5,6, 9, 11, 12 and 13),
which comprises a rotatable two-armed mem-
ber M! adapted to be set in any one of several
different positions according to the- number of
duplicate slugs to be cast. 'The member M! is
mounted on g vertically disposed shaft M? so as
to overlie a plate M3 formed on a horizontal por-
tion m of a bracket M¢, which also has a vertical
portion m! and is secured to the machine frame
W by bolts w and wt (Fig. 1). The plate M?3
bears the markings “Reg, Con, 2, 3,4, 5,” mean-
ing, respectively, regular machine ‘operation,
continuous casting of an infinite number of du-
plicate slugs, and selective casting of 2, 3, 4 or 5
duplicate slugs. One arm of the member M!

. has a pointer m?2 fixed to its free end by a screw

m3, the pointer being adapted to register with
one of the markings on the plate ‘M3 -when the
member M! is set' in the selected position. A
knurled knob m¢ is formed on the member M!
and the latter is adjusted to different positions
by grasping the knob m# and lifting the mem-~
ber M! vertically against the tension of a spring
m3 (see Fig. 12). This disengages the plain or
unthreaded end m® of the screw m3 (Fig. 3) from
whichever recess m? in the plate M3 it may be
seated in at the time to free the member M!,
which is then rotated to the desired position, re-
leased, and retracted by the spring m® to engage
the plain end m?® of the screw m3 in a new recess
m’ with which it then registers and so lock the
member M! in its adjusted position. The set-
ting of the member M!, so that the pointer m?
registers with the selected marking on the plate

M3, locates a stop M5 in a definite casting con-

trol position according to the selected setting,
compare Figs. 2 and 11, said stop being carried
by an arm of the member M! extending in-a di-
rection substantially opposite to the.arm which
carries the pointer m?2. It may be pointed out
at this time that, while the mechanism is shown
as adapted for conditioning the machine for cast-
ing up to a maximum of five duplicate slugs, it
can, of course, be adapted for a different range
of selectivity. '

The stop M?® overlies a ratchet bar S and-is
adapted to be engaged by an upstanding lug s on
the top edge of a forward extension S¢ fixed to
the ratchet bar S. This ratchet bar S is mount-

ed in a guideway:m8 formed in the bracket M?,.

being slidably held therein by :a gib..s13. The

3

tatchet barS normally tends to.move rearwardly
under: the influence -of a -spring S? (Fig. 4) hav-
ing one end- fixed to a pin s! at the rear end
thereof:and its opposite end attached to the fixed
part of the:machine. A series of five teeth s?
are formed in:the upper surface of the ratchet
bar.S and are adapted to be engaged by a spring-
pressed paw] S% and by:a holding detent X. The
pawl $3.is.pivoted, as at -s3, between upstanding
Jugs: st on a.carrier S5 which is mounted on the
ratchet-bar S to move relatively thereto, the nose
5 of ‘thepawl being held down in engagement
with one of the teeth s2 by a spring s6 arranged
between. the opposite end s? of the pawl and the
top edge of the carrier 85, The carrier S° is nor-
mally ‘held ‘back ~against a depending leg &8
of ‘the bracket. St by a: tension spring ¢, which
has-one -end-anchored to the. leg s8 and the op-
posite end -connected to a depending leg §° ab
the forward end of the carrier S5, An arm st
extends upwardly from the carrier S5 in laterally
offset relation thereto, and at its upper end is
equipped with an adjustable bumper S'! which
is .screwed into:a threaded opening in the arm.
The bumper sit is thus located in front of and in
the path. of movement of the leg F! of the metal
pot, so:that, when the leg T moves forward, it
strikes the bumper st and urges the carrier S8
forwardly against the pull of the spring S6. As
the leg: F! of the metal pot rocks back to its nor-
mal position, the spring S° exercises itself to re-
turn - the-carrier S5 to its rearward position.

ATod P (Fig. 4) is slidably mounted at its for-
ward -end in .a bearing formed in a depending
portion mi® of the bracket M4 and at ifs rear
end in -a bearing formed in the depending leg
s8-of the bracket St A collar p is fixed to the
rod P in advance of the leading edge of the leg
59 on- the carrier 8%, whereby the rod P is moved
forward when ‘the carrier .is advanced by the
movement of the metal pot. The rod P is
equipped -at its forward end with a collar %,
which is formed with a front cam face P, In
the ‘forward movement of ‘the rod P, the collar
ol ‘moves past a.locking finger v.formed by the
depending end .of :an arm V (Figs. 2 and 11)
fixed -to @ vertically disposed rock shaft Vi
mounted in-a bearing ¢ formed in a bracket T,
the -cam: face 22 urging: the finger v to one side
out of the path of the collar p! to allow the lat-
ter to pass. Thereafter, the finger v swings back
to its original position and lies behind the collar
p! to prevent a return movement of the rod P.
A yoke p?is pinned to the rear end of the rod P
and one end-of a link pt is secured between the
yoke arms p>and pSby a pin 7, the link extend-
ing rearwardly to the arm Ji0 of the clutch con-
trol sleeve J3 and being connected to the arm by
a screw pé.

The arm V. is equipped at its forward end with
a cam plate V2 (Figs. 2 and 11 having a sur-
face vl adapted to be engaged by a projection 87
on the slide bar S when the latter moves into its
forward position during the casting of the last
duplicate slug. Such engagement of the projec-
tion 87 with the cam face ! swings the arm V
to-the position shown in Fig..2, thus withdrawing
the -depending finger v from in back of the collar
pt on the slide rod P and releasing the rod for
retraction by the spring JH (Fig. 4a) to return
the arm J5 to inoperative position, so that, as the
machine cycle is completed, the stop J will strike
the lever J2-.and bring the machine to rest.

-A latch L (Figs. 2 and 4) for locking the as-
sembler B against upward movement is-carried
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by a vertically disposed lever L, pivoted as at 1
to the assembler slide frame BL. The latch L, is
normally held out of engagement with a ug N
on the assembler against the action of a leaf
spring I2 fixed to the frame B! and bearing
against the upper end of the lever I.l. The end
of the lever It below the pivot I is offset, as at 11,
and engages freely with the end of an adjusting
screw [2 carried in an upstanding free end of
an arm I3 whose opposite end is fixed to the up-
ber end of the rock shaft V! before referred to.

The swinging of the arm V to the position
shown in Fig. 2 rotates the rock shaft VI to
which it is secured, the rock shaft in turn
swinging the arm L3 counterclockwise (Fig. 2) so
that the adjusting screw I strikes the lower end
2 of the 1ever L! and rocks the lever against the
action of the spring 12 to disengage the latch L
from the lug N on the assembler B, releasing the
assembler for the delivery of another Iine to the
first elevator.

A stop R for arresting the first elevator E
in its upward movement (see Figs. 1, 2, 4, 5 and
10) is carried at the end of a long arm r of a bell
crank lever Ri, and is adapted to be swung for-
wardly into the path of a lug E? fixed to the lower
end of the first elevator slide E2 and projecting
rearwardly therefrom, so that when the elevator
rises to a given height short of its line transfer
position, the lug E! will strike the under surface
of the stop R and the elevator will be arrested,
The bell crank lever R! hag pivoted on a screw
stud 7! (Fig. 1) anchored in a horizontal arm 2
of a bracket R3 fixed to the vise frame Q, and is
adapted to swing the stop R into active position
by the pull of a spring R¢ having one end an-
chored as at 73 to the vise frame Q and its oppo-
site end secured to a screw 74 in the end of a
short arm 75 of the lever RL. The bell crank
lever R! is actuated by a vertically disposed lever
R to return the stop R to inactive position
against the pull of the spring R%, the lever R5
being pivoted as at 6 to a vertical arm 77 of the
bracket R3 and at its lower end being offset, as
at 78, and equipped with an adjusting screw 7%
(Figs. 4 and 5) which engages an upstanding lug
71l formed on the arm r of the bell crank lever
R1. The upper end of the lever RS is offset as
at 72 and equipped with an adjusting screw r13
located in the path of the forward end of the
extension 8¢ of the ratchet bar S.

With this arrangement, the stop R is normally
held in its inactive position, as shown in Fig. 2.
When the machine is conditioned for casting
duplicate slugs and the ratchet bar S is re-
tracted. during the first cycle of operation of the
machine, the end of the extension S¢ of the
ratchet bar S moves away from the adjusting
screw 713, allowing the spring R¢ to swing the bell
crank lever R! counterclockwise in Fig, 2 to lo-
cate the stop R in the path of the lug E1, the lo-
cation of the stop R being determined by the
banking of the lower end of the vertical lever
R5 against an upstanding pin 710 on the bracket
R3. Duwring the cycle of machine operation for
casting the last duplicate slug, as the ratchet
bar 8 is returned to its original forward posi-
tion, the end of the extension St thereof engages
and rocks the vertical lever RS clockwise, swing-
ing the bell crank lever R! to the position shown
in Fig. 2 against the pull of the spring R? and
thus removing the stop R from the path of the
lug E! on the first elevator E and allowing the
latter to partake of its full ascent to upper line
transfer position. - :

2,235,482

" When the machine is conditioned by adjust-
ment of the member M to cast duplicate slugs,
the ratchet bar S is adapted to be released at the
start of the first machine cycle for retraction by
the spring S2. The release of the ratchet bar S is
effected by the final movement of the line deliv-
ery slide lever C! in transferring the line from
the assembler B to the first elevator E (see dotted
lines in Fig. 1), the lever C! actuating a series of
levers which lift the pawl S3 and the holding
detent X out of engagement with the teeth s?
on the upper surface of the ratchet bar. For
this purpose, the holding detent X is formed at
the end of a long arm z of 3 bent lever X! (Figs.
2 and 3), and is arranged to underlie a pin si2
projecting laterally from the side of the pawl S3.
The lever X! has a short arm z! pivoted by a
serew stud 22 to the upstanding portion m! of the
bracket M4, At its bend, the lever X! is provided
with a pin 23 adapted to be straddled by the lower
forked end z* of a lever X2 which is pivoted by
means of a screw stud z5.to the portion m! of the
bracket M% The upper end of the lever X2 is
formed with an offset portion 28 which is
equipped with an adjustable screw z7 located in
the path of movement of the aforementioned
line delivery slide lever CL. When engaged by
the edge of the line delivery slide lever Ci, the
lever X2 is rocked in a counterclockwise direc-
tion in Fig. 3, acting in turn to rock the lever
X! in a clockwise direction about its pivot 22 ang
thus raise the holding detent X, which by strik-
ing the pin s12 lifts the pawl 8% along with it
out of engagement with the teeth s2 on the ratch-
et bar S. The arm z of the lever X! is held
against lateral displacement and is limited in its
upward movement by a small plate 28 (Figs. 10
and 14) fastened to the vertical portion m! of the
bracket Mt by a screw z° and having an upper
portion (Fig. 12) cut away to provide a space be-
tween its inner face and the bracket M through
which the lever Xt basses, a pin z!! being pro-
vided to overlie the top edge of the lever. An
elongated slot z!3 in the plate z8, through which
the screw x® extends, allows the plate to rise and
fall with the lever X! within the limits of the
ends of the slot 13 and yet acts to guide the
lever X! so that it will always drop into engage-
ment with the proper tooth sz on the ratchet
bar S. As soon as the line has been delivered
to the first elevator E, the line delivery slide
lever C1! returns to its original position and, ag it
moves out of engagement with the screw z7 car-
ried by the lever X2, the spring s¢ on the pawl

S3 returns the parts to their original positiong :

with both the pawl 82 and the holding detent X
in engagement with one or another of the teeth
52 on the ratchet bar S according to the re-
tracted position of said bar as determined by the
location of the controj stop MsS.

The operation of the parts thus far described
is as follows:

When it is desired to cast g single slug from a
ctomposed line, the control member M! is set so
that the pointer m? registers with the marking
“Reg” on the plate M3. This locates the stop M5
in the forward dotted line position shown in Fig,
2, where the stop will engage the Iug s on the
ratchet bar S so as to hold the latter in its nor-
mal forward position. Thus, even though the
pawl 8% and holding detent X are raised out of
engagement with the teeth s2 on the ratchet bar
S when the line is delivered to the first elevator
E, the ratchet bar will not be- retracted by the
spring 82, but will be held in its forward position
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by the stop M5 and, hence, the assembler lock L
will be maintained in its inactive position as
shown in Fig. 4, the first elevator stop R will like-
wise be maintained in its inactive position as
shown in Fig. 2, and the clutch control sleeve J3
will remain in its inactive position as ‘shown in
Tigs. 4 and 4a to permit the automatic stopping
of the machine at the end of the cycle. As shown
in Fig. 4, in this condition of the parts, the pawl
s3 and holding detent X engage the last tooth
2 on the ratchet bar S when the carriage S% is
in its rearmost position and, consequently, pro-
vision is made for the ratchet bar S to partake
of lost motion when the metal pot moves up for
casting and forces the carriage S° to its forward
position (see Fig. 6 for comparison). Thus, when
the movement of the pawl S3 carries the ratchet
par S beyond its normal forward position, the
spring R4 permits the lever RS to vield and the
stop R is moved idly in a clockwise direction in
Fig. 2. At the same time, the projection ST (Pigs.
2 and 11) rides along a straight surface »® on the
cam plate V2 so that the arm V, and likewise the
arm L3, remain in the positions shown, unaffected

by the movement of the ratchet bar S. As the

metal pot recedes, the carriage S5, ratchet bar
S and stop R are returned to their original posi-
tions, having merely partaken of a lost motion to
permit movement of the metal pot for casting

‘single slugs.

On the other hand, when the control member
M! is set for casting duplicate slugs, for example
in the position shown by the full lines in Fig. 2
with the pointer m? registering with the numeral
3 (which means that three slugs in all will be
cast), the stop M° is located so that it is spaced
from the lug s on the ratchet bar S. As the lever
C'1 completes its stroke in delivering the composed
Jine to the first elevator E (see the dotted lines
in Fig. 1), its leading edge will strike the end of
the screw x7 and rock the lever X2 in a counter-
clockwise direction, the movement. of the lever
<2 in turn rocking the 1ever X! in a clockwise di~
rection to lift the holding detent X and the
pawl % out of engagement with the teeth s? on
the ratchet bar 8 and release the ratchet bar for
retraction by the spring §2 until it is stopped by
the engagement of the lug s with the control stop
5. The retraction of the ratchet bar S carries
the end of the extension S* out of engagement
with the screw 713, allowing the spring R# to rock
the bell crank lever Rlina counterclockwise di-
rection (Fig. 2) to locate the stop R above the
lug E! on the first elevator E, At the same time,
the retraction of the rotchet bar S carries the
projecting 87 out of engagement with the cam
plate V2 on the arm V, and the rock shaft V! is
turned in a clockwise direction (Fig. 2) by the
action of the leaf spring 12 on the end of the
lever I in engaging the latch L with the lug N
on the assembler B to lock the latter in its lower
assembling position (see Fig. 5). The rocking of
the shaft V! swings the arm V so as to locate the
depending locking finger v in the path of the col-
forward end of the slide rod P.

Now, as soon as the line is delivered to the first
glevator E, the stop J is automatically moved
sidewise (see dotted iines in ¥Fig. 4a) out of en-
gagement with the lever J2 by the usual auto-
matic means (not shown) to engage the main
clutch and start the cycle of operation of the
machine, whereupon the lever C!is immediately
returned to and locked in its original position.
The return of the lever C! moves it out of engage-

75 ment with the serew 'z and the force of the spring

5

s6 acting on the pawl 3 engages the pawl and the
holding detent X with one of the teeth s?-on the
ratchet bar S. Thereafter, as the metal pot
moves into casting relation to the mold, the leg
Tl of the metal pot strikes. the bumper st and
moves the carriage S° forwardly, the movement
of the carriage simultaneously advancing the
ratchet bar S and the slide rod P so that the
holding finger v is cammed to one side and then
swings in back of the collar p* to hold the rod P
in its forward position (see Frigs. 6 and 8) and the
holding detent X engages with the following
tooth s on the ratchet bar S to hold the latter in
the forward position to which it has been moved
(see again Fig. 6). As explained previously, the
holding of the rod P in its forward position
maintains the slteeve J3 (Figs. 4 and 4a) in a po-
sition where the arm J5 is located in the path of
the trip dog J to cam the latter sidewise at each
revolution of the cam wheel J! and prevent the
dog from striking the stop lever J2 and thus pre-

15

20

vent the stoppage of the machine at the end of

the cycle. When the metal pot returns to its
normal position after the slug is cast, the return
movement of the metal pot leg F! allows the
spring S¢ to retract the carriage &5 and pawl S8
for the engagement of the pawl with the next fol-
lowing tooth s2 of the ratchet bar 8, the spring s8
yielding to allow The pawl to ride over the tooth
and then expanding to force the nose of the
pawl down in back of the tooth. Subsequent
movements of the metal pot actuate the carriage
<5 and pawl S3 merely to advance the ratchet bar
S an extent equal to the distance between succes-
sive teeth s2, until finally the last step through
which the ratchet par S is advanced carries its
forward end into engagement with the screw 713
at the upper end of the lever RS and the projec-
tion 87 inta engagement with the cam surface v
of the cam plate V2.  This final movement of the
ratchet bar S restores it to its original or normal
position and thus incapacitates the first elevator
stop R and assembler lock L in the manner pre-
vigusly described. A new jine can then be de-
livered by the assembler B to the delivery slide
C, even though the cycle of the machine opera-
tion has not been completed, since the cam on the
main shaft for returning the delivery slide lever
C1 will hold. the latter in the so-called “waiting

position” and prevent the delivery of the line to &

the first elevator T until the machine cycle is
completed. At the completion of the machine
cycle, the arm Js, having been ‘moved to the full
line position shown in Fig. 4u by the action of the
spring JU, due to the release of the slide rod P
by the locking finger when' the ratchet bar S
was returned to its original position, will be out
of the path of the trip dog J so that the latter
will strike the stop lever J2 and throw out the
main cluteh to stop the operation of the ma-
chine. ‘

By way of comparison, if five duplicate slugs
were to be cast, the member M! would ke ad-
justed so that the pointer m? would register with
the numeral 5 thus locating the stop M5 in the
rearward dotted line position in Fig. 2. Hence,
the ratchet bar S, when released by the delivery
of a composed line to the first elevator B, would
pe retracted a greater distance than when the
pointer registered with the numeral 3 in the ex-
ample previously” given, and five casting move-
ments of the metal pot instead of three would be
required to return the ratchet bar S to its orig-
inal forward position.

It ig pointed out also, that the graduations on
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the plate M3 are not uniformly spaced apart. For
€xample, the spaces between “Con” and “2”, and
“4” and “5” are greater than those between “2”
and “3”, and “3” and “4”, This is so, because
the rotation of the member M! moves the stop
M? in an arcuate path; whereas the path of
movement of the ratchet bar S is rectilinear.
In order to condition the machine to cast an
infinite number of duplicate slugs, the member
M is set with the pointer m?2 registering with the
marking “Con” on the plate Ms3. Under this
sefting, when the composed line is delivered to
the first elevator, the pawl 8% and the holding
detent X are lifted out of engagement with the
teeth s2 on the ratchet bar S in the manner al-
ready stated, thus allowing the ratchet bar to ke
retracted a distance of one tooth or sufficiently
to render active the first elevator stop R as well
as the assembler lock L and also to allow the stop
finger v to move into position to engage behing
the collar p! and hold the clutch control sleeve
J% in dog tripping position for continuous ma-

. chine operation. In this instance, however, the

bawl S% and helding detent
raised position and prevented from reengaging
the teeth s? on the ratchet bar S so that, al-
though the carrier S5 on which the pawl 83 is
mounted will be reciprocated with each casting
movement of the metal pot, the ratchet bar S
will not be moved at all and will remain in its re-
tracted position. The first forward movement of
the carrier S35, however, will carry the slide rod
P forwardly so that the finger v will engage be-
hind the collar p! and retain the rod P in its
forward position and cause the machine to oper-
ate continuously. Subsequent casting move-
ments of the metal pot will merely effect an idle
reciprocation of the carrier S5, the pawl S3 re-
maining in its raised position with the pin s
riding back and forth on the top surface x4
(Fig. 13) of the holding detent X which is ex-
tended forwardly as at 15,
The means provided for
and holding detent X
s? on the ratchet bar

X are held in their

holding the pawl S3
disengaged from the teeth
S comprises a spring detent
Z (Figs. 11, 12 and 13) actuated by a cam mil
formed integrally with the adjustable control
member M!. The detent Z is arranged to move
in a guideway m'2 formed in the bracket M¢ and
enclosed in part by the bracket T which sup-
ports the rock shaft V!, the bracket T being de-
tachably secured over the guideway m12 by meang
of screws 1. The detent Z is formed with a nose
portion Z! having an inclined cam surface 2
adapted to engage with g correspondingly in-
clined surface x'6 formed on the wall of a re-
cess 7% in the lower edge of the plate 8, The
nose portion Z is formed on g rod 21 which passes
through 2 coiled spring 22 and is slidably secured
to a tail piece Z2 by a pin and slot connection
2%, When the member M! is set to engage the
cam m!! with the tail piece Z2 of the detent Z,
the tail piece is moved toward the nose portion
Z1 of the detent and compresses the spring 22,
the relative movement of the parts being permit-
ted by the pin and slot connection z3. There-
after, when the holding detent X is raised to dis-
engage it and the pawl S® from the teeth s2 on
the slide bar S, the spring 22 projects the nose
portion Z! beneath the plate x8 (compare Figs, 12
and 13), whereby the detent Z maintains the
holding detent X and the pawl 33 in their raised
Dosition after the line hag been delivered to the
first elevator and the line delivery lever C! re-
turns to its original position. -
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When it is desired to stop the machine, this
can be accomplished by setting the member M!
In the position marked “Reg,” which will re-
move the cam m1 from engagement with the
tail plece Z2 of the detent Z and allow the latter
to be moved back to its inactive position by the
action by the spring sf in effecting a reengage-
ment of the pawl S3 and holding detent X with
the teeth s? on the ratchet bar 8, and which will
also move the stop M5 to carry the slide bar S
to its forward Position, releasing the assembler
B, allowing the first elevator E to partake of a
full ascent, and causing the machine to stop
automatically at the end of the cycle of opera-
tion then taking place. Of course, the machine
could be stopped by adjusting the contro] mem-
ber M! to have the bointer m3 register with one
of the numerical markings on the plate M3, in

" which case the machine would automatically

come to rest at the end of one or more cycles in
the usual manner ag when casting a selected
number of duplicate slugs.

It will be clear now, that by adjusting the
single control member M, not only is the ma-
chine conditioned for casting duplicate slugs, but
it is also conditioned for casting a selected num-
ber of duplicate slugs, the determination of the
number of duplicate slugs to be cast being in ac-
cordance with the extent to which the ratchet
bar S is retracted and, hence, the number of
steps through which it is progressively advanced
before being returned to its original forward po-
sition. Moreover, as last described, the machine
may be conditioned to operate continuously to
cast an infinite number of duplicate slugs, mere-
ly by adjusting the same control member M! to
register the pointer m2 with the marking “Con”
on the plate M3.

As already stated, a preferred embodiment of
the invention hag been shown and described and,
as shown, is adapted for casting an infinite num-
ber of duplicate slugs or a maximum of five du-
Plicate slugs. Obviously, the device can be modi-
fied to change the range of selectivity, and other
variations and modifications may occur to those
skilled in the art which will still be comprised
within the scope of the invention. It is to be
understood, therefore, that the invention is not
limited to any specific form or embodiment, ex-
cept insofar as such limitations are specifieq in
the appended claims.

Having - thus described my invention, what 1
claim is;

1. In a slug casting machine, the combination
of means for casting a slug during each cycle of
machine operation, means for inaugurating the
operation of the machine, and common means
for conditioning the machine to operate contin-
uously or for a definite selected number of cycles,
as required. :

- 2. In a slug casting machine, the combination
of means for casting a slug during each cycle of
machine operation, means for inaugurating the
operation of the machine, means operative auto-
matically for stopping the machine at the end
of one cycle of operation, means for rendering
said stopping means inoperative so as to cause
the machine to operate continuously, means for
rendering said stopping meang inoperative for a
definite selected number of cycles, and common-
control means for the last two mentioned means.

3. In a slug casting machine, the combination
of means for casting a slug during each cycle of
machine operation, means for inaugurating the
operation of the machine, and a singla control
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clement for conditioning the machine to operate
continuously or for a definite selected number of
cycles, as required.

4. In a slug casting machine, the combination
of means for casting a slug during each cycle
of machine operation, means for inaugurating
the operation of the machine, means operative
automatically for stopping the machine at the
end of one cycle of operation, means for render-
ing said stopping means inoperative so as to cause
the machine to operate continuously, means for
rendering said stopping means jinoperative for a
definite selected number. of cycles, and 2 single
control element common to the last two men-
tioned means.

5. In a slug casting machine, the combination
of a metal pot movable to and from casting posi-
tion, means for inaugurating the operation of
the machine, means operative automatically to
stop the machine at the end of one cycle, and
means actuated by the movement of the metal
pot to render the stopping means momentarily
inoperative.

6. In a slug casting machine, the combination

of 5 metal pot movable to and from casting posi-

tion, means for inaugurating the operation of
the machine, means operative automatically to

".stop the machine at the end of one cycle, and
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means actuated by the movement of the metal
pot to render the stopping means inoperative for
a definite selected number of cycles.

7. In a slug casting machine, the combination.

of & metal pot movable to and from casting posi-
tion, means for inaugurating the operation of
the machine, means operative automatically to
stop the machine at the end of one cycle, means
sctuated by the movemens$ of the metal pot to
render the stopping means inoperative for a defi-
nite selected number of cycles, and means actu-
ated by the metal pot to render the stopping
means operative again to. stop the machine at
the end of the last of the selected . cycles.

8. In a slug casting machine, the combination
of a reciprocable feed device.adapted to be actu-
ated by a periodically movable part of the ma-
chine once during. each machine cycle of oper-
ation, a ratchet bar adapted to cause the machine
to operate for a plurality of cycles, the feed de-
vice and ratchet bar being arranged to move rel-
atively to.one ancther, and the ratchet bar being
adapted to be moved progressively by scuccessive
actuations of the feed device, and means for ad-
justing the ratchet bar to different positions rela-
tively to the feed device to vary the number of
cycles through which the machine will operate
continuously. :

9. A combination according to claim 8, where-
in the ratchet bar normally occupies a forward
position and is adapted to be retracted different
distances according to the number of cycles of
machine operation desired.

10. A combination according to claim 8, where-
in the ratchet bar normally occupies a forward
position and is adapted to be retracted different

5 gistances according to the number of cycles of

mechine operation desired, and including a mov-
able assembler and means controlled by the
ratchet bar and operative when the ratchet bar is
retracted to lock the assembler against. move-
ment.

11. A combination according to claim 8; where-
in the ratchet. bar normally occupies 2 forward
position and is.adapted to be retracted different
distances according to the: number of cycles: of
machine operation desired, and. including -a ver-

tically movable line transporter, and means con-
trolled by the ratchet bar and operative when the
ratchet bar is refracted to limit the upward
movement of the transporter.

12. A combination according to claim 8, where-
in the ratchet bar normally occupies a forward
position and is adapted to be retracted different
distances according to the number of cycles of
machine operation desired, and including & ver-
tically movable line transporter, an assembler
movable to deliver. a line to the transporter, and
rmeans controlled by the ratchet bar and oper-
ative when the ratchet bar is retracted to limit
the upward movement of the transporter and to
lock the assembler against movement. .

13. A combination according to claim 8,
wherein the ratchet bar normally occupies a for-
ward position and is adapted to be retracted
different distances according to the number of
cycles of machine operation desired, and includ-
ing a trip dog for automatically stopping the
machine at- the end of a cycle, means for trip-
ping said dog, and means controlled by the
ratchet bar and operative when the ratchet bhar
ig retracted for locking said tripping means in
active position to cause the machine to operate
for the requisite number of cycles.

14. A combination according to claim 8,
wherein the ratchet bar normally occupies a for-
ward position and is adapted to be retracted
different distances according to the number of
cycles of machine operation desired, and includ-
ing a trip dog for automatically stopping the
machine at the end of a cycle, means for tripping
the dog, a vertically movable line transporter,
and means controlled by the ratchet bar and
operative when the ratchet bar is retracted to
lock said tripping means in active position to
cause the machine to operate for the requisite
number of cycles and to limit the upward move-
ment of the transporter.

15..A combination according to claim 8,
wherein the ratchet bar normally occupies a for-
ward position and is adapted to be retracted
different distances according to the number of
cycles of machine operation desired, and includ-
ing & trip dog for automatically stopping the
machine at the end of a cycle, means for trip-
ping the dog, a vertically movable- line trans-
porter, a movable assembler for delivering a com-
posed line to the transporter, and means con-
irolled by the ratchet bar and operative when
the ratchet bar is retracted to lock said tripping
means in active position to cause the machine
to operate for the requisite number of cycles,
to limit the upward movement of the transporter,
and to lock the assembler against movement.

16. Tn a slug casting machine, the combination
of a reciprocable pawl adapted to be actuated
by a periodically movable part of the machine
once during each cycle of machine operation,
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a ratchet bar normally occupying a forward po-
sition when the machine is conditioned for cast- .

ing single slugs, the pawl and ratchet bar being
arranged for relative movement, means for con-
ditioning the machine for casting duplicate slugs
adapted to permit retraction of the ratchet bar
from its forward position, means for disengaging
the pawl from the teeth on the ratchet bar to
permit its retraction, and means to held the
pawl disengaged from the teeth on the ratchet
bar to prevent the return of the ratchet bar to
its forward position, whereby the machine will
operate continuously for an infinite number of
cycles, ;

65

70

({3




10

15

20

30

35

40

45

50

b5

60

65

70

75

8

17. A combination according to elaim 16, in-
cluding a holding detent arranged at the side
of the pawl to engage the teeth in the ratchet
bar and underlying a pin projecting from the
side of the pawl, and means for elevating the
detent and the pawl to disengage them from the
teeth on the ratchet bar, and wherein the means
to hold the pawl disengaged comprises a locking
detent cooperable with said elevating means.

18. A combination according to claim 16, in-
cluding a holding detent arranged at the side of
the pawl to engage the teeth in the ratchet bar
and underlying a pin projecting from the side
of the pawl, and means for elevating the detent
and the pawl to disengage them from the teeth
on the ratchet bar, and wherein the means to
hold the pawl disengaged comprises a locking
detent cooperable with said elevating means ac-
cording to the setting of the means for condition-
ing the machine for casting duplicate slugs.

19. A recasting control device for slug casting
mnachines, comprising a clutch control element,
& reciprocable rod to maintain the clutch en-
gaged, said rod being actuated by a periodically
operated part of the machine during each cycle
of operaticn, a detent to hold said rod tempo-
rarily in its actuateq position, a ratchet bar to
disengage said detent at the end of a given cycle
of operation, a pawl for actuating the ratchet
bar step by step and in turn actuated by a peri-
odically operated part of the machine during
each cycle of operation, and means for adjusting
the ratchet bar with reference to its actuating
pawl to vary the stepwise movement of the
ratchet bar by the bawl, whereby to vary the
number of casting cycles of the machine.

20. A recasting control device for slug casting
machines, comprising a clutch control element,
a reciprocable rod to maintain the clutch en-
gaged, said rod being actuated by a periodically
operated part of the machine during each cycle
of operation, a detent to hold said rod tempo-
rarily in its actuated bosition, a ratchet bar to
disengage said detent at the end of a given cycle
of operation, a pawl for actuating the ratchet
bar step by step and in turn actuated by a peri-
odically operated part of the machine during
each cycle of operation, means for moving the
ratchet bar with reference to itg actuating pawl,
and a stop for limiting such movement of the
ratchet bar to locate it in g given position rela-
tively to the pawl for stepwise actuation thereby.

21. A recasting control device for slug casting
machines, comprising a clutch control element,
a reciprocable rod to maintain the clutch en-
gaged, said rod being actuated by a periodically
operated part of the machine during each cycle
of operation, a detent to hold said rod tempo-
rarily in its actuated position, a ratchet bar to
disengage said detent at the end of a given cycle
of operation, a pawl for actuating the ratchet
bar step by step and in turn actuated by a peri-
odically operated part of the machine during
each cycle of operation, means for moving the
ratchet bar with reference to its actuating pawl,
a stop for limiting such movement of the ratchet
bar to locate it in g given position relatively to
the pawl for stepwise actuation thereby, and
means for adjusting the stop to different posi-
tions to vary the location of the ratchet bar rela-
tively to the pawl, whereby to vary the stepwise
mmovement of the ratchet bar by the pawl and
thereby to vary the number of casting cycles
of the machine.

22. A recasting control device for slug casting

2,285,482

machines, comprising a clutch control element,
a reciprocable rod to maintain the clutch en-
gaged, said rod being actuated by a periodically
operated part of the machine during each cycle
of operation, a detent to hold said rod tempo-
rarily in its actuated position, a ratchet bar to
disengage said detent at the end of a given cycle
of operation, a pawl for actuating the ratchet bar
step by step and in turn actuated by a periodi-
cally operated part of the machine during each
cycle of operation, means for moving the ratchet
bar with reference to its actuating pawl, a stop
for limiting such movement of the ratchet bar
to locate it in a given position relatively to the
bawl for stepwise actuation thereby, means for
adjusting the stop to different positions to vary
the location of the ratchet bar relatively to the
pawl, whereby to vary the stepwise movement
of the ratchet bar by the bawl and thereby to
vary the number of casting cycles of the ma-
chine, and a detent to hold the ratchet bar in
its advanced position after each stepwise actua-
tion thereof by the pawl.

23. A recasting control device for slug casting
machines, comprising a clutch control element, a
reciprocable rod to maintain the clutch engaged,
said rod being actuated by a periodically oper-
ated part of the machine during each cycle of
operation, a detent to hold said rod temporarily
in its actuated position, a ratchet bar to disen-
gage said detent at the end of a given cycle of
operation, a pawl for actuating the ratchet bar
step by step and in turn actuated by a beriodically
operated part of the machine during each cycle of
operation, means for moving the ratchet bar with
reference to itg actuating pawl, a stop for limit-
ing such movement of the ratchet bar to locate
it in a given position relatively to the pawl for
stepwise actuation thereby, a detent to hold the
ratchet bar in its advanced position after each
stepwise actuation thereof by the pawl, and means
for releasiug the pawl and holding detent to
permit the locating movement of the ratchet bar.

24. A recasting contro] device for slug casting
machines, comprising a clutch control element,
a reciprocable rod to maintain the clutch en-
gaged, said rod being actuated by a periodically
operated part of the machine during each cycle of
operation, a detent to hold said rod temporarily
in its actuated position, a ratchet bar to disengage
said detent at the end of & given cycle of oper-
ation, a pawl for actuating the ratchet bar step
by step and in turn actuated by g beriodically
oberated part of the machine during each cycle
of operation, means for moving the ratchet bar
with reference to its actuating pawl, a stop for
limiting such movement of the ratchet bar to
locate it in a given position relatively to the pawl
for stepwise actuation thereby, a detent to hold
the ratchet bar in itg advanced position after each
stepwise actuation thereof by the pawl, means for
releasing the pawl and holding detent to permit
the locating movement of the JTatchet bar, and
means to hold the pawl and detent released to
prevent actuation of the ratchet bar by the pawl
and cause the machine to operate continuously
for an infinite number of cycles.

25. A recasting control device for slug casting
machines, comprising a clutch control element, g
reciprocable rod to maintain the clutch engageg,
said rod being actuated by a periodically operated
part of the machine during each eycle of oper-
ation, a detent to hold said rod temporarily in
its actuated position, a ratchet bar to disengage
said detent at the'end of a given cycle of oper-
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ation, a constantly operated pawl for actuating
the ratchet bar step by step and in turn actuated
by a periodically operated part of the machine
during each cycle of operation, and means for
adjusting the ratchet bar with reference to its
actuating pawl to vary the stepwise movement
of the ratchet bar by the pawl, whereby to vary
the number of casting cycles of the machine.

26. A recasting control device for slug casting
machines, comprising a clutch control element, a
reciprocable rod to maintain the clutch engaged,
said rod being actuated by & periodically operated
part of the machine during each cycle of opera-
tion, a detent %o hold said rod temporarily in its
actuated position, a ratchet bar to disengage said
detent at the end of a given cycle of operation, a
constantly operated pawl for actuating the
ratchet bar step by step and in turn actuated by
a periodically operated part of the machine
during each cycle of operation, and means for
rendering said pawl inoperative to actuate the
ratchet bar, whereby to cause the machine to
operate continuously for an infinite number of
cycles.

o7. A recasting control according to claim 19,
including a movable assembler wherein a line of
matrices is composed, and a latch controlled by
the ratchet bar for momentarily locking the
assembler to prevent the delivery of a new line
for casting prior fo the commencement of the last
casting cycle.

28. A recasting control according to claim 19,
including a vertically movable line transporter,
and a stop controlled by the ratchet bar for limit-
ing the upward movement of the line transporter
to prevent the removal of the line therefrom prior
to the last casting cycle.

29. A recasting control according to claim 19,
including & movable assembler wherein a line of
matrices is composed, a latch for momentarily
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jocking the assembler to prevent the delivery of
a new line for casting prior to the commencement
of the last casting cycle, a vertically movable line
transporter, a stop for limiting the upward move-
ment of the line transporter to prevent the re-
moval of the line therefrom prior to the last cast-
ing cycle, and two series of levers, one leading to
the assembler latch and the other to the line
transporter stop, actuated by the ratchet bar to
render said latch and stop active and inactive.

30. A recasting control according to claim 19,
wherein the pawl for actuating the ratchet bar is
constantly actuated, and wherein the ratchet bar
is adapted to partake of a lost motion during the
casting of single slugs.

31. A recasting control according to claim 23,
wherein the pawl and holding detent are arranged
side by side and a pin projecting from one side of
the pawl overlies the holding detent, and includ-
ing a series of levers connected to the holding
detent and actuated by the delivery of a line for
casting to release the holding detent and the
pawl by moving them momentarily out of engage-
ment with the ratchet bar.

39. A recasting control according to claim 23,
wherein the pawl and holding detent are arranged
side by side and a pin projecting from one side of
the pawl overlies the holding detent, and includ-
ing a series of levers connected to the holding
detent -and actuated by the delivery of a line
for casting to release the holding detent and
the pawl by moving them momentarily out
of engagement with the ratchet bar, a spring
detent cooperable with said series of levers
to hold them in their actuated positions to
maintain the pawl and holding detent released,
and a cam control for rendering said spring de-
tent active, as desired.

PAUL HILPMAN.
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