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UNITED STATES 

2,095,004 

PATENT OFFICE 
2,095,004 

SLUG CASTING MACHINE 
Luther E. Morrison, New York, N. Y., and Fred 

erick C. Meuche, Hasbrouck Heights, N. J., as 
signors to Mergenthaler Linotype Company, a 
corporation of New York 

Application March 14, 1936, Serial No. 68,900 
29 Claims. 

This invention relates to slug casting. ma 
chines, such as Linotype machines of the general 
Organization represented in U. S. Letters Patent 
to O. Mergenthaler, No. 436,532, wherein a com 
posed line of matrices is presented to the face 
of a mold, the mold filled with molten metal to 
form a slug or Linotype against the matrices 
Which produce the line of type characters there 
On, and the matrices thereafter returned to their 
place of storage. As the slugs are successively 
cast, they are ejected from the mold and de 
livered into a receiving galley at the front of the 
machine. 

It is common practice to equip these machines 
With a rotary power driven saw which is arranged 
to Sever the blank portions from individual slugs 
as they are ejected from the mold, and which 
can be changed in position by hand to produce 
the final slugs of any length desired. However, 
Such practice not only requires a great deal of 
Care and attention on the part of the operator, 
but in addition entails a considerable loss of time 
in the operation of the machine. 
The present invention aims to obviate the fore 

going and other difficulties and contemplates a 
rotary power driven saw which is changed in 
position automatically to accord with the con 
dition of the composed matrix line. More spe 
cifically, it is proposed to control the positioning 
Of the Saw by means of a specially formed blank 
matrix contained in the composed line. In the 
embodiment illustrated, the saw is moved bodily 
lengthwise of the slug by automatic mechanism 
controlled by the specially formed matrix. This 
mechanism includes an adjustable gaging device 
Which determines the extent of movement of the 
SaW and Which is equipped With a feeler ar 
ranged to be picked up by and carried along with 
the specially formed matrix as the composed line 
is transferred into the so-called first elevator or 
transporter Which presents the line to the mold. 
for casting. The whole organization is such that, 
by locating the specially formed matrix at any 
Selected point in the length of the composed line, 

5 it will automatically locate the saw to cut at a 
corresponding point in the length of the slug. 
Ordinarily, the Special matrix will be placed 
ahead of the first type producing matrix in the 
composed line so as to cause the saw to cut 
through the slug just beyond the line of type 
characters, but actually the special matrix may 
be located at any desired point in the length of 
the composed line to cause the saw to cut through 
the slug at a corresponding point in the length 
thereof.-this latter condition making it pos 

(Cl. 199-59) 
sible to produce the final slug of any desired 
length and irrespective of the actual length of 
the type line. 
The exact arrangement and operation of the 

parts will best be understood from the detailed 
description to follow. 

... In the accompanying drawings the invention is 
shown in preferred form and by way of example 
and as applied to the machine of the class stated, 
but obviously many changes and variations may 
be made therein and in its mode of application 
Without departing from the Spirit of the inven 
tion. It should, therefore, be understood that 
the invention is not limited to any specific form 
or embodiment, except insofar as such limitations 
are specified in the appended claims. 

Referring to the drawings: 
Fig. 1 is a front elevation of a slug casting ma 

chine embodying the invention; 
Fig. 2 is a side elevation, looking from the right 

in Fig. 1; 
Fig. 3 is a horizontal section illustrating pri 

marily the power transmission, the parts being 
shown in normal position With the slug gate 
closed; 

Fig. 4 is a front elevation, partly broken away, 
of a hand stick in which the matrix line is com 
posed, the stick being shown in the position it 
occupies during the transfer of the line from the 
Stick into the transporter; 

Fig. 5 is a vertical section taken on the line 
5-5 of Fig. 4; 

Fig. 6 is a view similar to Fig. 4, but showing 
the composed line as containing a specially 
formed matrix Such as is used for locating the 
saw in a slug severing position; 

Fig. 7 is a section taken on the line 7-7 of 
Fig. 6; 

Fig. 8 is a front elevation of the gaging mecha 
nism which cooperates with the composed line 
as the latter is transferred from the hand stick 
into the transporter; 

Fig. 9 is an end elevation, looking from the left 
in Fig. 8, of the feeler device associated with the 
gaging mechanism; 

Fig. 10 is a Wertical Section taken on the line 
- of Fig. 8: 
Fig. 11 is a vertical Section taken on the line 

F - of Fig. 8: 
Fig. 12 is a perspective view of the brake asso 

ciated with the gaging mechanism; 
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Fig. 13 is a top plan view of the parts shown 
in Fig. 8: 

Fig. 14 is a side elevation, looking from the 55 



2 
its associated parts; . . . - - 

Figs. 15, 16 and 17 are top plan views, partly 

the gaging mechanism during the transfer of the 
composed line into the transporter; . . . . 
. Figs. 18, 19 and 20 are views similar to Figs. 
15 to 17, and showing three different stages of 

10 operation of the clutch actuating shaft by the 
gaging mechanism when the composed line is 
removed from the transporter; . . . . . . . . . 

Fig. 21 is a central vertical longitudinal sec 
tion taken through the cam shaft and its multi 

is clutch assembly; . . . . 

- Fig.21b is a horizontal section taken on the 
line. 2.fb-2b of Fig.21a; . 

... 20. - - - 

itions taken, respectively, on the lines 22-22, 
23-23, 24-24, 25-25 and 26-26 of Fig.21; 

Fig.27 is a transverse vertical section taken 
through the power-driven saw and its driving 
and adjusting mechanism; . . . . . . . 

Fig. 28 is a fragmentary view of the driving 
clutch of the power driven saw and the clutch 
actuating mechanism; - - - . . . 

2 

Fig. 29 is a side elevation, looking. from the 
right in Fig. 27, of the power driven saw and 
associated mechanism; - - - Fig. 30 is a side elevation, looking from the 
right, of the gripper device (and its operating 
mechanism)- which receives the cast slug after 

3 5 - 
driven saw; 

... Fig. 30, the cover for the parts being removed; 
Fig. 32 is a horizontal section showing the gen 

eral relation of the parts during the slug eject 
ing period; -- . . . . . . . 

Figs. 33,34, 35, 36 and 37 are side elevations, 
looking from the right of the machine, of the 
slug, gripper device, and showing it in its five 
different stages of operation; c. . . . . 
: Fig. 38 is a view similar to Fig. 30, but show 
ing the parts in a different position, namely, in 

...the position they occupy after the slug has been 
severed and the type line section dropped into 

50 the second galley chute; : . . . . . . . . . . 
Fig. 39 is a front elevation of the parts shown 

in Fig. 38, the cover plate being removed; 
Fig. 40 is a view similar to Fig. 32, but showing 

the parts in a different position, namely, in the 
condition they occupy after the slug has been 
severed and disposed of; . . . . . . 

. . . Fig. 41 is a top plan view of the power driven 
saw and the pusher which is associated there 
with for carrying off the waste or blank end por 
tions of the severed slug; . . . . . . . . . . 
is Fig. 42 is a side elevation of the parts shown 

... in Fig. 41, looking from left to right; 

four different stages of its operation; 
Fig. 47 is a front elevation of the parts shown 

- extended position; 

70 
telescopic sections of which it is composed; 

; Figs. 49, 50, 51, 52 and 53 are diagrammatic 
views illustrating five different stages of oper 

is the operation of the slug gripper device; . . 

2,095,004 
Figs. 54, 55, 56, 57 and 58 are diagrammatic 

views showing five different stages of operation 
of the coupling pin associated with the half-ro 

left in Fig. 13, of the clutch actuating shaft and 

diagrammatic, of the clutch actuating shaft, : 
showing three different stages of its operation by 

Fig. 21a is a vertical section taken through - 
the synchronizing mechanism shown in Fig.21; 

Figs. 22, 23, 24, 25 and 26 are vertical sec 

ejection and pulls it forwardly past the power - - - - 
. . . . . . . . . Sary to an understanding of the invention have: 

Fig. 31 is a front view of the parts shown in 

Figs. 43, 44, 45 and 46 are horizontal sections. 
taken through the slug pusher and showing it in 

in Fig. 41, but showing the pusher in its fully 
Fig. 48 is a perspective view of the pusher in 

its extended condition and showing in detail the 

ation of the one-rotation clutch which controls - - 
tion (looking from the front of the machine) to 

tation clutch; - - - . . . . . . . . . . 
Figs. 59 and 60 are diagrammatic views illus 

trating the operation which takes place in the . . . . 
first half-rotation of the half-rotation clutch, 
which controls the adjustment of the saw and 
other parts; 

Figs. 61 and 62 are diagrammatic views illus-- 
trating the operation which takes place during 

... the complete - rotation of 
clutch; and 

Fig. 63 is a diagrammatic view illustrating the 
operation which takes place in the second half 
The invention is shown herein as applied to 

the one-rotation 

rotation of the half-rotation clutch. 

O 

-15 

the so-called “All Purpose Linotype', which is 
the machine shown and described in the Stouges 
U. S. Letters Patent Nos. 1,899,648, dated-Feb 
ruary 28, 1933, 1980,110, 1980,111 and 1980,112, 
all dated November 6, 1934, and 2,023,557 dated 
December 10, 1935. In this machine, the 
matrices are composed in a hand stick and the 
composed line thereafter transferred into a so 
called first elevator or transporter which presents 
the line to the mold for the slug casting oper 
ation. In the first four patents referred to, the 
line is transferred out of the hand stick into the 
transporter, whereas in the last mentioned patent 
the whole unit (the hand stick with the composed 

30. 

line) is inserted in the transporter. So far as 
the present invention is concerned, the com-o. 
posed line may be handled either way. Only 
such parts of the Stouges machine as are neces 

been shown in the drawings, and for such details 
'of construction as may be lacking, reference may. 
be had to the patents which have been re 
:ferred to. . . . . . . . . 

Referring first to Fig. 1, the composed matrix 
lines are delivered by means of the manually 
Operated carriage if to the supporting head O2 
of the first elevator or transporter G3 from the 
table 3 mounted on the column 105 and where 

40 

45 
with the transporter is adapted to register when: 
the machine is at rest. The carriage iO is 
slidably mounted in fixed horizontal guideways. 
Supported on the table 04 and is operated by 
the handle 66 rising from one end of the carriage. 50 - 
The carriage also includes the pair of dependings: 
fingers 67 and 07 a between which the composed 
lines are positioned on the table. 04 and whereby 
each line may be shifted into and out of the 55 transporter as the carriage is reciprocated. In - - 
operating the parts, the carriage. OS is moved to : 
the left from the position shown in Fig. 1 to: 
deliver a composedline into the transporter head 
102. The machine is then started manually by 
the operation of the handle 68, and after the 
cycle of operation has been completed, the car- . . . . 
riage is returned to its original position to trans 
fer the line from the transporter back onto the 

60 . 

table 34, the line during this cycle of operation. 
being lowered from its position between the 
fingers fe1 and 1078 when the transporter 

65 

descends preparatory to the slug casting opera 
tion, and later being re-positioned between the 
fingers when the transporter rises after the slug, 
casting operation. 
As the machine is started by the operation of 

the handle C8 the main camshaft (99 (Fig.2) 
is rotated slowly, and the mold disc or carrier O - 
is given a quarter turn in an anti-clockwise direc .75 
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2,095,004 
locate the selected mold in the casting posi 
tion. The elevator or transporter 33 then 
descends to position the composed line in front 
of the mold, where the line is justified between 
the clanping jaws 2 and 3 mounted in the 
cap portion 3 of the fixed vertically disposed 
Wise frarine 5. The nold slide 6 is now moved 
forward to bring the mold up against the matrix 
line, which thereby closes the mold slot at the 
front, and the Inletal pot (not shown) is likewise 
advanced from its normal position behind the 
disc to bring its mouthpiece up against the back 
Of the mold, thereby closing the mold slot at the 
rear. The descent of the pot plungers immedi 
ately follows, and molten metal is ejected from 
the pot into the mold to produce the cast slug. 
As the cycle of operation proceeds, the pot 
plungers are raised, the metal pot and the mold 
slide are caused to recede, and the disc is given 
a three-quarter turn in the same direction as 
before to carry the mold with the contained slug 
to a Vertical position between the ejector blade 

(FigS. 32 and 40) at the rear and the trimming 
knives 8 and 9 at the front. The mold slide 
is next advanced a second time to locate the mold 
against the Wise frame 5 in close relation to 
the knives 8 and 9, whereupon the ejector 
blade f : carried by the slide a is thrust for 
Wardly to eject the slug from the mold. By the 
forward movement of the ejector blade, the slug 
is forced between the two knives, whose cutting 
edges trim the side faces of the slug, and the 
latter is subsequently delivered to and stacked 
in the galley 2 supported upon the wise frame 
: 5. About this time, and as the casting cycle 
is completed, the line transporter and the mold 
disc are restored to their original and normal 
positions of rest. 
The hand Stick Wherein the matrices are Com 

posed in line is illustrated in Figs. 4 to 7 and 
comprises, as shown, a back wall 2, a bottom 
Wall 22, and two movable end walls 23 and 24. 
These end walls 23 and 24 are moved out of 
the way when the hand stick is registered with 
the transporter head 52 so as to allow the trans 
fer carriage to shift the line from the stick 
into the transporter and back from the trans 
porter into the stick before and after the casting 
operation, all as more fully set forth in the 
Stouges Patent, 1,899,648. 
The foregoing description Will Serve to identify 

those parts of the Stouges machine shown in the 
drawings and to explain their general node of 
operation. If any further explanation is desired, 
reference may be had to the patents themselves. 
Coming now to the present invention, before 

embarking upon a detailed description of the 
various parts, it may be helpful to indicate in 
a general way the principal parts and how they 
cooperate in producing the desired result. It 
may first be pointed out that, when casting slugs 
With full length type lines (in the present in 
stance 42 ens), there will be no occasion to sever 
the slugs-on the contrary, they Yaust be left of 
full length-and under such conditions the ma 
chine Will be allowed to operate in the regular 
way. Thus in Figs. 3, 4 and 5, the hand stick is 
shown as containing a full line of type produc 
ing matrices 25, and, when such line is intro 
duced into the machine, the machine Will func 
tion in the normal way to cast a full length slug 
f 26 and deliver it into the galley 28. In this con 
nection, it may be noted that the slug, as it is 
ejected from the mold and after passing between 

75 the trimming knives 8 and 9, Will be allowed 

3 
to drop vertically into the chute 27 leading to 
the galley 26, (see Fig. 30) all in the manner set 
forth in the Stouges patent. When, however, it 
is desired to produce a slug of less than 42 em. 
iength, the condition of the composed line will 
be similar to that illustrated in Figs. 6 and 7. 
Here it will be seen that the hand stick is only 
partially filled with type producing matrices 25 
and the remaining Space in the Stick is occupied 
by blank matrices or quads 28 and 29. The 
blank raatrix 29, it will be observed, is formed 
at its lower end with a downwardly projecting 
lug i3 which is accommodated by a longitudinal 
groove 3 cut in the botton wall of the hand 
stick. It is this special matrix 29, or one hav 
ing a lug 33, which is utilized to locate the 
power diriven saw in position to cut through the 
cast situg at a predetermined point in the length 
of the sug. In the embodiment illustrated, the 
special matrix 29 is located just, ahead of the 
first type producing matrix in the stick and, as 
a consequence, the saw Will be caused to cut 
through the slug just beyond the end of the 
type line produced on the slug by the matrices 
25. In other Words, the saw Will be caused to 
cut the slug into two sections (see Figs. 33 to 37), 
one, the lower section 32 which carries the type 
line and which becomes the final printing, slug, 

5 

O 

and the other, the upper section 33 which is 
blank and becomes so much waste. This is the 
situation which will normally prevail, although 
there may be times when the special matrix 29 
Will need to be positioned in spaced relation to 
the type producing matrices so as to leave a 
blank portion on the final slug. The exact loca 
tion of the special matrix 29 may be readily de 
termined by means of a scale With which the hand 
stick is aiways provided. 
The power driven saw, designated 34, is nor 

mally located in an upperinost position, as shown 
in Fig. 30, and, when the ejected slug is to be 
Severed, the saw is moved down Wardly to a pre 
determined cutting position, as shown, for ex 
ample, in Fig. 29, it being understood that this 
cutting position is determined by the location of 
the special matrix f29 in the composed line. 
Actually, the power driven saw is located beyond 
the reach of the slug as the latter is pushed for 
ward from the mold by the ejector blade 7 and 
hence a gripper device, designated 35, is emi 
ployed to receive the ejected slug and carry 
it past the saw after the latter has been Set in 
its proger position, see the diagrams of Figs. 33 to 
37. When the slug is not to be sawed, it will be 
arrested in the position shown in Fig. 33 by 
a gate A38 and then allowed to drop vertically 
into the galley chute 27, as indicated in Fig. 30. 
When, however, the slug is to be sawed, the gate 
A36 will be opened, as shown in Figs. 34 and 38, 
and the slug carried forwardly by the gripper 
device 35 until it has been completely severed, 
the lower type line section 32 then dropping 
into a second galley chute 3, as shown in Figs. 
37 and 38, and the upper blank section 33 being 
carried off by the telescopic pusher 38 as shown 
in Figs. 41 to 46. After the slug severing opera 
tion, the saw is restored to its uppermost normal 
position, the gate 35 is re-closed, and the gripper 
device 35 is returned to its normal position, all 
as shown in Fig. 33. 
The setting of the saw in its proper cutting 

position is controlled by a gage plate 39 which 
is set in different positions by the special matrix 
29 (see Fig. 8), and which acts When in its set 

position to limit the downward movement of the 

30 
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saw under the influence of its adjusting mecha 
nism. Thus, as shown in Fig. 27, the saw is 
mounted on a sliding carriage 40 which is raised 
and lowered by a cam operated lever 4 con 
nected to a stop bar 42 adapted to bank against 
the gage, plate 39. Normally, the gage plate 
39. Occupies a position to the extreme right, as 
shown by the full lines in Fig. 8, where it will 
permit a full upward movement of the stopbar 

- :10 

the saw. When, however, the plate 39 is moved 
to the extreme left, as shown by the dotted lines . 

: 15 

f42 and therefore a full downward movement of 

in Fig. 8, it will prevent any upward movement 
of the stop bar 42 and therefore any downward 
movement of the saw. In any intermediate posi 

'tion of the gage plate 39, the stop bar f42 is 
-free to move upwardly to the extent permitted by 
the adjusted position of the plate and thus permit 
a corresponding downward movement of the saw. 

20 The setting of the gage plate 39 in such inter 
mediate positions is effected by the special matrix 
29, it being noted that the gage plate 39, or 
rather its carrying slide 43, is provided at the 
extreme left with a feeler 44 which is arranged 
at the entrance to the transporter head f G2 in 
position to be engaged, and picked up by the lug 
f30 of the special matrix 29 as the composed 
line is transferred from the hand stick into the 
transporter head. This pick up of the feeler 

30 

duced downward movement of the saw 34. 

40 

f44 will, of course, take place sooner or later ac 
cording to the actual location of the special 
matrix 29 in the composed line, and the parts 
are so proportioned that whatever movement is 
actually imparted to the gage plate 39 by the 
engagement of the special matrix 29 with the 
feeler f44 will bring about a correspondingly re 

To 
be more exact, the saw 34 will be moved to the 
same position in the length of the ejected slug 
as that occupied by the special matrix 29 in the 
composedline, it being understood that the length 
of the composed line is the same as the length of 
the cast slug body, or 42 ems in both cases. 
: With this brief introduction it is believed that 
a detailed description of the parts and their mode 
of operation may now be proceeded with. 

The saw and driving connections 
The saw 34 is detachably secured to the lower 

end of a vertically movable shaft 45 (Fig. 27) 
between a shoulder 46 formed on the shaft and 
a nut 47 threaded on the extreme end of the 
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shaft, and is encased in a protective housing 47 a 
comprising a main upper section 48 and a lower 
cover portion . 49. The housing 41a is open 
at the rear (Figs. 40 and 41) so that the saw is 
exposed sufficiently to cut through the slug body, 
the saw being of such diameter that at the same 
time it will sever the widest slugface which may 
be cast. The shaft (45 passes upwardly through 
a bearing of 50 formed in the upper section f 48. 
of the housing, running in thrust bearings of 5 

75 

5a and 57b (Fig. 30). 

and 52, one arranged inside the section 48 be-, 
tween the bearing 50 and the saw 34, and the 
other exteriorly of the section 48 between the 
bearing 50 and a shoulder 53 formed on the 
shaft. s . 

The shaft 45 is slidably keyed or splined on 
: opposite sides, as at 54, in a vertically disposed 
bushing 55, which is rotatably arranged in a 
bearing 56 formed in an arm of a skeleton - 
frame 57 secured to the vise frame if 5 as at 
bearing 56 are arranged thrust bearings (58 
and 58, the lower one, 58, being located be 

Above and below the 
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tween a collar 59 on the bushing 55 and the 
underside of the bearing 56, while the upper 
bearing, 58, rests directly on the upper surface 
of the bearing...f56. A horizontally disposed fly 

- wheel. , 60 is keyed to the bushing-i'? 55 and . 
clamped by lock nuts 6 in engagement with 
the upper thrust bearing 58, the flywheel being 
formed with a pulley 62 in horizontal alinement 
with a second pulley 63 to which it is connected 
by a belt 64. With this mounting, the shaft 10 
45 carrying the saw 34 can be moved vertically - 
f55 for the adjustment of the saw, without af 
fecting its driving connections. - 
The pulley 63, in turn, is keyed to the upper 

relatively to the flywheel 60 and the bushing 

end of a vertical shaft 64 mounted in a bearing . . 
f 65, with thrust bearings f66 and 67 arranged, 
respectively, between the pulley 63 and the up 
per Surface of the bearing S5 and between the 
lower surface of said bearing and a shoulder 68 
formed on the shaft. 648. The lower end of the 

20 

shaft 648 is connected with a driving clutch f 69 
arranged in a bracket f 70, the shaft passing 
through a bearing 7 formed in an upper arm 
72 of the bracket and below which it is equipped 25 

with a clutch cone 73, slidably splined thereto. 
as at 14, and a compression spring 75 arranged 
between the under surface of the bearing fT 
and a thrust bearing 76 seated in a recess 77 
in the upper surface of the cone. Immediately 30 
below the cone 3, and loosely mounted on the 
extreme lower end of the shaft 64a, is a split is 
female clutch member 78, comprising upper and 
lower sections 79 and fee, respectively, and . . 
arranged between thrust bearings 8 and 82, 35 
the former seating against a shoulder. 83 on the . 
shaft 64 and the latter being located between 
the lower section f 80 of the clutch member 78 
and a bearing 84 formed in a lower arm f 85. 
of the bracket 7. The upper section 9 of 
the clutch member 8 is adapted to be engaged 
by the cone 73 under pressure of the spring 75, 
while the lower section - 80 is formed with a 
Spindle? 86 passing through the bearing 84 and 
detachably connected to a flexible propeller 
shaft 87 housed in - a cable 88, and leading to 
an electric motor or suitable driving mechanism. 
The split clutch member 78 is employed so 
that its two sections 79 and 80 can be con 
nected by a coil spring 89 to absorb torque, the 
opposite ends of the Spring being securely an 
chored in the respective clutch sections. 
The cone 73 is formed exteriorly with an 

annular flange 90 adapted to overlie pins 9 
projecting inwardly from arms 92 of a forked; 
lever or yoke 93, which is pivotally secured to 
the bracket 70 and actuated by a lever 94 
for raising the cone relatively to the shaft 64a 
against the pressure of the compression spring 
75. The lever 93 engages loosely with a crank 

arm 95 fixed to one end of a shaft 96 mounted 
in a hollow sleeve A97, which is arranged in a 
bearing 98 formed in one arm of a multi-arm. 
bracket 99 fixed to the column O5 of the ma-. 
chine; and the shaft 96 is rocked by a cross arm 
209 (see Fig. 29) fixed to the opposite end there 

40 

5 5 
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of and to an eccentric strap 20 actuable by. 
an eccentric 202 fixed to a sleeve 202a which 
operates intermittently through steps of one 
half rotation each. By the rocking of the shaft 
: 95 in . One direction under the influence of the 
eccentric 202 in making a half rotation, the 
yoke 93 allows the cone 73 to be lowered rela 
tively to the shaft 648 under the pressure of 
the Spring 75 to engage with the clutch mem 75 
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ber 78 and effect the drive of the saw, while 
the return movement of the Shaft 96 as: the 
eccentric completes its rotation returns the parts 
to the positions formerly occupied With the clutch 
members 3 and 78 disengaged to interrupt 
the drive of the SaW. 

Saud adjustment 
The carriage 49 (Figs. 31, 32, 39, 40, 41, 42 and 

47), which permits adjustment of the saW 34, 
is connected With the main section 48 of the 
SaW housing Aa in Offset relation and is 
slidably dove-tailed as at 498 with a pair of 
vertical straps 203 secured to the wise frame 5, 
Whereby the saw is guided in its vertical move 
ment to different operative positions. The car 
riage f40 is formed to accommodate a pivoted 
eccentric wedge camp 24 engageable with the 
vise frame 5 between the straps 203 and pro 
Vided with a handle 25 for manual operation, it 
being notched as at 26 (Fig. 42) to cooperate 
With a spring detent 20, which holds it in clamped 
and unclamped condition. The clamp. 204 is used, 
however, only to lock the parts against accidental 
movement when the vise frame is opened and the 
SaWing mechanism carried thereWith, since at 
other times the carriage must be free to move and 
is then sustained by the lever 4. The carriage 
40 is also formed with a depending tongue 208 
provided with a forwardly projecting pin 29 ar 
ranged to engage in an elongated slot 26 formed 
in a pivoted section 22 of the lever 4, which 
section, upon the opening of the vise frame, moves 
relatively to the remainder of the lever and 
breaks the connection with the pin 269 as the 
wise frame is swung forwardly, a spring 23 re 
tracting the Section clear of the tongue 28. 
When the vise frame is closed again, the Section 
22 may be returned manually to engage the pin 
209. The arrangement could be such, however, 
that the section 22 would swing against the pull 
Of a Spring and thereby be returned automat 
ically upon the closing of the vise frame. 
The lever A is fixed to one end of the hollow 

sleeve 9, already referred to, arranged in the 
bearing 98 (Figs. 27-29). A short arm 24 is 
fixed to the opposite end of the sleeve 97 and 
carries a friction roller 25 arranged to track on 
the periphery of an actuating cam 26, the cam 
acting positively through the arm 24, sleeve 
is 7 and lever 44 to elevate the saw to its nor 
mal uppermost position, while a spring 2 it, one 
end of which is fixed to the wise frame 5, as at 
28, and the other end to the lever 4, tends 
to maintain the roiler 245 in engagement with 
the cam 28 and to pull the saw downwardly to 
cutting position as the roller rides onto the low 
portion of the cam. It may be noted here that 
the cam 26 is mounted on the sleeve 22a along 
With the eccentric 282 and is operated intermit 
tently, first through a one-half rotation to permit 
the downward movement of the saw to its active 
SaWing position and, Subsequently, after the 
SaWing Operation, it completes its rotation to 
return the saw against the pull of the spring 27 
to its upper inactive position. 

Gaging mechanism. 
The gage plate 39 carried by the slide 43 is 

mounted in a bracket 22 secured to the column 
if 5 (Figs. 8-14). At its left end, the slide 43 is 
provided with an upstanding post 22 which 
carries the two-armed feeler 44 mounted to have 
a limited rocking moveinent in a vertical plane 
about its pivot 222, a tension spring 223 secured 

5 
thereto and to the post 22? being adapted to pull 
and maintain the feeler in position. When the 
latter is moved beyond center in either direction. 
Normally the feeler 44 occupies a position such 
that its upper arm 224 is out of the path of the 
incoming line, while the lower arm 225 is in 
active position to be engaged by the lug 30 on 
the special matrix 29 and be carried along by the 
continued movement of the line during its trans 
fer into the transporter 83, thus moving the slide 
43 to the left (dotted lines Fig. 8) to a definite 

position depending upon the position occupied by 
the Special matrix in the line. 
The purpose of the rocking feeler arrange 

ment is to permit the line to be lowered out of 
engagement With the feeler to casting position 
by the line transporter (Fig. 9). As the line is 
lowered, the engagement of the line With the 
lower arm 225 rocks the feeler 44 downwardly 
until the spring 223 acts to Snap it out of the 
path of the descending line. This brings the up 
per arm. 224 into position to be engaged upon 
the return of the transporter after the casting 
operation and rock the feeler in the opposite 
direction sufficiently for the spring 223 to Snap 
it back to its former position. 
The slide 43 rests upon two rollers 226 and 

227 mounted in the bracket 220 and spaced apart 
lengthwise of the slide, a third roller 228, also 
mounted in the bracket 22e intermediate the 
rollers 226 and 22, tracking in a groove or 
channel 229 formed in the upper surface of the 
slide. The gage plate 39 has an inclined banking 
Surface 230 against which the correspondingly 
inclined end 23 of the stop bar 42, slidable 
vertically in guideways formed in brackets 232 and 
233, is adapted to bank (Fig. 8). The lower end 
of the stop bar 42 is connected by a pin and slot 
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connection 234 with the short arm 24 of the 
Saw adjusting lever assembly, so that as the 
latter rocks about its pivot when the saw is al 
lowed to be lowered by the can 26 and spring 
2 : the stop bar, 42 is moved upwardly until its 
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inclined end 23 engages the banking surface 230 
of the gage plate 39 and arrests the saw in a 
definite position. When the saw has been ar 
rested by the gage plate 39, the can 26 con 
tinues idly for the remainder of its half rotation 
and in no Wise functions in the Support of the 
Saw in its adjusted position. The two lever arms 
44f and 24, the incline of the surfaces 230 and 
23 and the length of the stop bar 42 are so 
proportioned that the saw will be positioned ac 

4. 5 

curately in the particular cutting position deter 
mined by the position of the special matrix 29 
in the line; and the roller 228 tracking on the 
upper surface of the slide 43, is arranged di 
rectly above the point at which the end 23 of the 
Stop bar 42 banks against the gage plate f39 
and serves as a firm abutment to prevent the 
gaging mechanism from yielding under the pull 
of the Spring 2. 
The movement of the slide 43 to the left by 
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the special matrix 29 is effected against the pull 
of a spring 235 for returning the slide to its nor 
mal position, one end of the spring being Secured 
to the post 22 on the end of the slide and the 
other end anchored to a hook 236 on the fixed 
bracket 22. Hence, a braking device 237 is pro 
vided to resist the spring 235 and maintain the 
slide in the position to Which it is moved when 
the line is carried away from the feeler 44 by the 
transporter 03 for the casting operation. The 
braking device 237 is in the form of a slip brake 
and comprises a pivoted brake shoe 238 which 

70 



allows the slide 143 to move freely to the left (Fig. 
8), but which, under the pull of a spring .239, 
maintains a constant frictional engagement with 
the upper surface of the slide and any tendency 
of the latter to move to the right back to normal 
position effects a wedging of the brakeshoe there 
with. The brake shoe 238 is pivoted, as at 240, 

10 

15 

to the bracket 220 and is provided with an arm 
24f extending beyond the pivot and which in turn 
is pivotally connected to a twisted horizontal link 
242. The link 242 is connected to a second link 
243 pivoted to an arm 244 fixed to the lower end 
of a vertical rock shaft 245 passing upwardly 
through a bearing 246 arranged in the table 104 
of the machine and which carries at its upper 
end a horizontally disposed curved arm 247. The 
arm 247 is fixed to the shaft 245 so that a portion 
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finger 107a in a clockwise direction (Fig. 12) to 
rock the shaft 245 against the tension of the pull 
spring 239 and, through the arm 244 and links 

25 

only of its arcuate surface 247 stands in the 
path of the finger Ola of the carriage of, and as 
the line is being transferred to and from the 
transporter 03, the arm 247 is cammed by the 

- pivot 240 in a clockwise direction and momen 

30 
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235 until a spring cushioning device 248 on the 
slidestrikes against an arm 249-depending from 
the bracket 220 and the slide is thereby resiliently 

(Figs. 30 to 405, is mounted in the skeleton frame 
57 and comprises two main elements, namely; 

50 

left since the brakeshoe is only effective to pre 
vent its rightward or return movement to normal 
position and, hence, the release of the brake upon 
delivery of a line to the transporter is merely in 

However, upon the removal of the line cidental. 
from the transporter, the momentary disengage 
ment of the brakeshoe from the slide. 43 allows 
the latter to be returned to the right by the Spring 

arrested in its normal position...: 
Fixed to the under side of the slide 43 is a 

forked bracket 250 for controlling the saw mech 
anism in a manner which 
detail hereinafter... 

- - Slug gripper . . . 
The slug gripper 35, with its actuating devices 

Will be set forth in 

mechanism for gripping and conveying the slug 
from the mold to the saw and mechanism for 
bracing or backing up the type line section f32. 
of the shug just below the saw cut. The gripper. 
perse is in the form of a yoke 254 comprising up 
per and lower arms 255 and 256, respectively, 

... connected by a crossbar 257, and is mounted in 
channeled guideways 258 and 259 disposed in 
vertical alinement with the channels facing one 
another. The arms 255 and 256 are equipped at 
their free ends each with a claw 260 for gripping . 
the slug upon its ejection from the mold and 
each claw forms a seat 26 defined by its tooth 
.263 and a lug. 262 on the respective arm, the seat 
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being just long enough to accommodate the slug. 
6 body. Each claw 260 is spring hinged as at 264 
to its respective yoke arm, whereby it can rock 
to receive the slug and then snap back into grip 
ping engagement therewith when the slug is suffi 
ciently ejected from the mold to fit into the seats 
26. The claw on the lower yoke arm 256 is pro 
vided with a second lug. 265 which, just before the 
sawing operation is completed, engages a fixed 
abutment 266 on the frame 57 (Fig. 30) and 
rocks the claw out of engagement with the type 
line section 32 of the slug to allow it to drop 
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freely into the second delivery chute 137 leading 
to the galley. The cross bar 257 of the yoke 254 
is provided with a pin or lug 267 engaged by the 
bifurcated end 268 of one arm 269 of a bell-crank 
270, which is pivotally mounted on a shaft 27 f : 
journalled in a bearing 272 formed in an arm. 273 
of the skeleton frame 57. A short arm 274 of 
the bell-crank 270 is equipped with a roller 275 
arranged to track on the periphery of a cam 276, 
which is fixed to a shaft 277 journalled in bear 
ings 278 and 279 formed in arms 280 and 281, re 

277 being equipped at one end with a bevel gear 
282 meshing with a second bevel gear 283 driven 
through clutching mechanism later to be de 
Scribed. 
The normal position of the gripper is that 

shown in Fig. 33, and the various stages in its 

10 

spectively, of the frame 57 (Fig. 31), the shaft 

15 

operation are illustrated in Figs. 34 to 37. Upon 
the ejection of the slug from the mold, a spring 
284, fixed to the arm 269 and to the frame 57, 
exercises itself to draw the yoke 254 toward the 

20 

mold at a rate of speed permitted by the roller 275 
on the bell-crank 270 tracking on the rotating 

243 and 242, swing the brake shoe 238 about its cam 276. As the slug is ejected it forcefully en 
ters between the claws 260, the lower claw being 

tarily disengage it from the slide 43. Of course, . 
- the slide - 43 is always free to be moved to the 

located at the mouth of the regular galley-chute 
f27 and preventing the slug from dropping into 
the chute. 

by deliver the slug to the saw which has previous 
ly been adjusted to cutting position, the move 
ment of the yoke being continued sufficiently-so : 

35 that the slug will be severed and the lower claw 

25 

Continued rotation of the cam 276. 
rocks the bell-crank 270 against the pull of the 
spring 284 to carry the yoke forwardly and there- - - 

:30 

260 rocked about its pivot by the engagement of . 
the lug 265 with the abutment. 266 to allow the 
type line section f32 of the slug to drop into 
delivery chute 37 (Figs. 37 and 38). 
A rod 285, slidably mounted in a guideway 

286 formed in the cover portion 49 of the saw 

the 
40 

housing (Figs. 27 and 47) and equipped at its 
rear end with a spring pivoted finger. 287 (Figs. 
32 to 38), occupies a normal rearward position 
such that as the slug is being conveyed from 
-the-mold to the saw by the gripper 35 it en 
gages and rocks the finger 287 about its pivot in 
passing. After the slug has passed the end of 
the finger 287, the latter snaps back into posi 
tion behind the slug. Immediately thereafter 
the gripper (35 pauses to allow the rod 285 to 
be moved forwardly until the finger 287 engages 
the base or back edge of the slug body, the lat 
ter seating against a shoulder. 288 (Fig. 40) 
formed at the end of the finger. When the slug 
has been engaged by the finger 287, the rod 285 
and gripper 35 move in unison thereafter to . 
carry the slug past the saw, and the finger pre 
vents the type line section 32 of the slug (which, 
near the end of the sawing operation is unsup 
ported by the lower claw 260) from twisting or 
swinging during the final stage of the sawing 
operation. - . . . . . . 

The movement of the rod 285 carrying the fin 
ger 287 is effected by means of a slotted link 289 
(Figs. 30, and 38) mounted for parallel motion 
ward end of the rod. The link 289 is pivoted at its 
upper end to a shorter link 291, which in turn is 
pivoted to an upstanding post 292 formed on or 
fastened to the frame 57; while the lower end 

:45 

-50 

55 

60 

- and connected to a pin. 290 provided in the for 

of the ink 289 is pivoted to one arm 293 (the arm 
being of the same length as the link:29f) of a 
bell-crank 294, mounted on the shaft 27 f. The 
other or short arm 295 of the bell-crank 294 car 
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ries a roller 296 which tracks on the periphery 
of a can. 297 fixed to the shaft, 25. As in the 
case of the yoke 254, the active movement of the 
rod 285 and finger 28 in backing up the slug is 
effected by the cam 292, while its idle forward 
movement to normal position is effected by a 
Spring 298 allowed to exercise itself as the roller 
296 rides onto a low portion of the cam 297. 

It is pointed out that the link 289 is slotted 
throughout its entire length, and this for two 
purposes. In the first place and as already stated, 
the rod 285 is slidably mounted in a guideway 
286 of the cover portion 49 of the saw housing 
and, hence, partakes of vertical movement to 
the same extent as the SaW When the latter is 
adjusted. Since the saw is adjustable through 
a distance of Substantially 42 ens (about 7 
inches) the slot must be, for this purpose alone, 
at least 7 inches long. In addition, the link 289 
itself moves relatively to the rod 285 during its 
parallel actuating motion to reciprocate the rod 
and the slot must also be sufficiently long to 
allow for this relative movement in any vertical 
operative position of the saw. 

Blank Slug eiector 
The blank or waste section 33 of the slug is 

disposed of after the sawing operation by a sec 
tional telescopic pusher 38 (Figs. 39 to 48) 
mounted on the upper section 48 of the saw 
housing 478. The pusher 38 comprises four 
sections 30, 32, 393 and 34 which are slidably 
dove-tailed to one another, the section 30 be 
ing dove-tailed to a rib 395 formed on the upper 
section 48 of the housing 47a. The dove-tailing 
of the Sections permits a relative horizontal 
movement thereof, which is effected successively 
by lugs 306 provided on the sections 32 and 393 
and by a screw 397 in the leading section 334, 
the screw being removable to permit the sections 
to be assembled and disassembled. The lugs 36 
and the Screw 3 ride in SlotS 38 of definite 
length extending inwardly from the left end of 
sections 39, 302 and 33 and formed in stag 
gered relation to one another, limiting the ex 
tent of relative movement of contiguous Sections 
to the length of the slot in which the respective 
lug rides. Section 394 carries a pusher head 
39, which is L-shaped to engage one side and 
the bottom edge of the slug body to prevent the 
slug from tilting when being pushed off the saW, 
The section 34 is also equipped With an operat 
ing rack 3 is adapted to be engaged by a pinion 
3 mounted on the upper section 48 of the saw 
housing and which is rotated by a gear Segment 
32 fixed to a vertically disposed shaft 33 jour 
nalled in a bearing 34 formed in a forward ex 
tension 35 of the housing section A8. The op 
posite end of the shaft 33 has a collar 3:6 fixed 
to it, which is equipped with a pin 37 engaging 
in a slot 38 of a parallel motion link 39 by 
Which the gear segment 32 is actuated. The 
link 39, like the gripper actuating link 289 al 
ready described, is slotted throughout its entire 
length, since the gear segment 32, pinion 3 
and pusher 38 are mounted on and movable with 
the saw housing 48 and carriage 50. The link 
3 9 is pivotally connected at its upper end to one 
end of a short link 32, the opposite end of 
which is in turn pivoted to an upstanding post 
32 fixed or Secured to the fame 5; while the 
lower end of the link is pivoted to the end of a 
second short link 322 of the same length as the 
link 320 and which has its opposite end pivoted 

7 
On a rod 323 (Fig. 39) mounted in the frame 57. 
The short link 322 carries a roller 324 about mid 
Way of its length adapted to be engaged by a cam 
Or trip dog 325 fixed to the cam shaft 277. 
After the slug has been Severed and the type 

bearing portion allowed to descend into the gal 
ley, the cam 325 engages the roller 324 on the link 
322 and quickly moves the link 39 to the full 
line position shown in Fig. 38, the movement of 
the link rocking the gear segment 32 counter 
clockwise to rotate the pinion 3 which, through 
the rack 30, moves the pusher head 39 into 
engagement With the blank slug section f33 to 
carry it off the saw into a waste receptacle. 
Immediately thereafter, the cam 325, allows the 
parts to be returned by a spring 326 connected 
to the link 39 and to the frame 57. 

The gate 

The Ordinary front guide suspended from a 
pivot and against which the slug strikes upon 
ejection and is directed thereby into the galley 
chute is replaced in the present instance by a 
gate f$3 (Figs. 27, 30, 32-40), fixed at one side 
to a Vertical rock shaft 33 mounted on the wise 
frame 5 and which adapts the gate to be swung 
Sidewise out of the path of the slug when the 
latter is to be conveyed to the saw. A spring 
$32, connected at one end to an arm 333 fixed 
to the lower end of the shaft 33 and at the other . 
end to a fixed part of the machine, tends con 
stantly to maintain the gate 36 in its open con 
dition out of the path of the slug. The gate is 
closed against the pull of the spring 332 by a 
Collar 336 adjustably fixed to a horizontally dis 
posed reciprocable shaft 335 and formed with an 
upstanding lug 336 which engages the arm 333. 
The free end of the shaft 335 is slidably mounted 
in a rotatable bearing 337 journaled in the vise 
frame 5 (Fig. 40) and is pivoted at its opposite 
end to the lower end of the cross arm 200 (Fig. 
27) fixed to the shaft 96 previously described 
in connection with the saw driving mechanism. 
it will be recalled that the opposite end of the 
arril 283 is pivoted to the eccentric strap 20 sur 
rounding the eccentric 22, and, hence, when the 
arm 265 occupies the position shown in Fig. 28, 
iÉS nornal position, the gate 36 is held closed 
by the collar 334 acting against the tension of 
the Spring $32, as shown in Fig. 3, so that a slug 
ejected With the gate in this position will be di 
rected by the gate into the regular delivery chute 
E2. On the other hand, when a slug is to be 
Sawed and the arm 2) is rocked to the position 
shown in Fig. 2, the shaft 335 is pulled to the 
right, carrying the lug 338 on the collar 334 out, 
of engagement With the crank arm 333 and 
allowing the Spring 332 to rock the vertical shaft 
33i and Swing the gate to its open position as 
shown in tigS. 30 and 40. 

Driving mechanism. 
Except for the driving of the saw, the parts 

already described are all driven or actuated by 
the main driving pulley 340 (Fig. 3) of the ma-. 
chine. The pulley shaft 36A is equipped with a 
bevel gear 342 neshing with a pinion 343 fixed 
to One end of a shaft 3:36, which is mounted in 
bearings 345 and 336 fixed to the machine frame 
S5 and the column 65, respectively. A second 
pinion 38A is fixed to the opposite end of the 
shaft 344 and meshes with a bevel gear 348 fixed 
to one end of a shaft 349, the latter being ar 
ranged at right angles to the shaft 344 and 
mounted in a bearing 359 formed in the multi 
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: 349 carries a pinion 35 fin mesh with a bevel. 
gear 352 fixed to a shaft 353 (Fig. 21) which is 

s 
arm bracket (99. At its opposite end, the shaft 

disposed at right angles to the shaft 349 and 
journalled at one end-in a bearing 99 of the 
bracket - 99, the shaft 353 passing through the 
sleeve .202a and a second sleeve. 354 rotatably 
mounted in a bearing 99p of the bracket 99 and 
carrying the bevel gear 283 for rotating the can 

10 shaft 277. It is from this shaft 353 that the sev 

ated and their movements synchronized by the 
operation of two clutches 356 and 357. 

. The clutches 
The clutches. 356 and 357 (Figs. 21-26 and 

49-63) are identical except for the means which 
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controls their - rotation, the clutch 356 being 
adapted to make one complete uninterrupted ro-. 
tation during each sawing operation and the 
clutch .357 two half rotations, one before and 
one after the operation of the clutch 356. 
Hence, the following description of the one rota 

...tion clutch 356 will apply equally well to the half 
rotation clutch 357 and like reference numerals 
will refer to identical parts of the clutches except 
where it is deemed advisable to employ a distin 

30 

guishing reference character to avoid confusion. 
The clutch 356 comprises a body 358 (Figs. 21-24 
and 26) fixed to the sleeve 354 loosely mounted 
on the shaft 353. The clutch body 358 is formed 
off-center with a cylindrical recess 360 extending 
axially thereof and adapted to accommodate a 
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plunger 36 f and a compression spring 363 ar 
ranged between the bottom wall 364 of the recess 
and the plunger, the spring 363 tending to pro 
ject the plunger from the recess at all times. 
The plunger 36 is formed with a guide shaft 
365 which passes through the compression spring 
363 and is slidable in an opening 366 formed in 
the bottom wall 364 of the recess to prevent the 
plunger from canting during its reciprocation. 
A lug. 367 formed on the side-wall of the plunger 
36 is arranged to ride in a groove 368 formed 
in the side wall of the recess 360, allowing the 
plunger to reciprocate but preventing it from 

is rotating. The side wall of the plunger opposite 
the lug 367 is formed with a slot 369 extending 
substantially halfway through the plunger, and 
what may be termed the inner-wall. 37) of the 
slot 369 is bevelled as at 37 to form a camming 
surface cooperative with a cam 372 for moving 
the plunger 36f against the action of the Con 
pression spring 363. 

5 a segment. 33 carried by a control lever .374 piv 
otally-mounted on the bearing 98 so as to over 
lie the clutch 356 and is normally held with the 

The cam 32 is formed on 

cam in active: position in an annular groove 36 
... formed in the clutch body 358 by a tension spring 
"60 375 fixed to the free end thereof and to an arm 

of the bracket 99. The segment 3T3 is formed 
from left to right, Fig. 26, which is the direction. 
of rotation of the clutch, with the cam 372 and - 
a shallow recess 377 into which the plunger 36f 

seating of the plunger 36 in the recess 377 pre 
vents rotation of the clutch body,358 in either 
direction and obviates accidental displacement 
of the parts under the control of the clutch 356 
which would disrupt their synchronization. The 
clever 374 is formed on the edge opposite the 
segment ST3 with a lug. 378 engageable to rock it, 
its rocking being controlled by a synchronizing 

... . . . mechanism to be described later. 
... 35 
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eral parts of the sawing mechanism are actu 

is projected after it rides past the cam 32. The 

- - - The clutch 

356 is operated through the synchronizing mech 

slide 7a as it advances during the ejection of 

lever 379 fixed to a shaft 380 journalled in the 
bracket 233 and which extends rearwardly to a 
position whereby it may be engaged by a roller 

anism, however, by the movement of the ejector 
a slug from the mold, its movement actuating a 

38? carried at the end of an arm 382 fixed to the 
ejector slide lia. The lever 379 is mounted to 
rock in a horizontal plane and is held in its . 
normal position by a spring 383 (Fig. 3) fixed 
thereto and to the column 5... As the ejector 

0. 

slide advances during the ejecting stroke, the 
roiler 38, in passing, engages a cam surface 384. . 
on an upstanding lug. 385 at the free end of the 
lever 379 and forces the latter to the right (Figs. 
3, 49 and 50). This effects the active stroke of 

15 

the opposite end of the lever 39 which moves to 
the left and through the synchronizing mecha 
nism causes the control lever 374 to be rocked up 
wardly against the pull of the tension spring 375 
to withdraw... the segment. 373 from engagement 

20 

with the plunger 36 and allow the latter to be 
projected from the recess by the compression 
spring 363 to engage the clutch 356. Continued 
movement of the ejector slide 7 carries the 
roller 38 off the cam surface 384 onto a Surface 
384a and allows the latter to swing back gradu 

25 

ally to its former position under the influences 
of the tension spring 375 in returning the control 
lever 374 to active position. Upon the return 30. 
stroke of the ejector slide lia, the roller 38 . . . 
rides onto the surface .386 on the opposite side 
of the lug. 385 (Figs. 51–53), idly rocking the free 
end of the lever 374 slightly to the left in pass 
ing. - . . . . . 35 
The clutch body 358 is rotated by a constantly .. 

rotating disc 387 formed with a plurality of 
cylindrical recesses. 388, with any - one of which ... 
the plunger 36 may engage when it is freed and 
projected by the compression spring 363. The 30: 
disc 387 is loosely mounted on a shouldered ex 
tension 3928 of a hub 392b of a driving member 
392 and is formed on the side opposite the re 
cesses 388 with a pair of diametrically opposed 
lugs 369 fitting between the wings of the driving 
member 392 keyed to the shaft 353 and a similar. . . 
pair of lugs: 390 on a second disc 39 located on 

The the opposite side of the driving member. 

i45. - 

two pairs of lugs 389 and 390 and the driving . 
member 392 are loosely interfitted and a pair of 
compression. Springs 393, seated in recesses 394 
formed in the driving member and in the lugs. 
390, keep the parts in contacting relation and ab 
sorb torque when either of the clutches become 
engaged. 

Briefly the half rotation clutch 357 differs 
from the clutch 35S in that its clutch body. 395 is 
keyed to the sleeve 2028. (Fig. 21) rotatable rela-. 

is interrupted, the clutch body. 395 is equipped 
With two plungers 36 located diametrically op 
posite one another, and at a point opposite a 

tively to the shaft 353 and on which the eccentric. 
202 and cam 2 G are mounted, it being driven by 
the recessed disc 33? already referred to which 
carries the lugs. 390. However, since its rotation: . . . . 

65. 
control: ever 396, identical with the lever 37 
and similarly mounted on the bearing 98, a 
Smooth surfaced cam segment 39 is fixed to the 
bracket. 89 (Fig. 25). 
plungers is retracted by the control lever 396, the 
other plunger is also retracted by the cam seg 
nent SS, and at each half rotation of the clutch 
body 395 one or the other of the plungers is 
brought under the control of the lever 396, the 
segment 386 of which is recessed the same as 

Hence, when one of the 

75 
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the Segment 33 on the lever 374 and in like 
manner holds the clutch body 395 against rota 
tion. 
The operation of the half rotation clutch 357 

is controlled by the special matrix 29 through 
a series of connections leading to the control 
lever 396, (Figs. i., 2, 8, 13-21b). The control 
lever is engaged by a crank arm 398 fixed to the 
lower end of a vertical shaft 399 passing through 
bearings A and 40 arranged in the ends of 
the brackets 232 and 233, respectively, the shaft 
399 being Sustained in position by a collar 402 
on which the crank arm is formed and which 
bears against the underside of the bearing 48 
and a collar 403 fixed to the shaft immediately 
above the bearing AG). The upper end of the 
shaft 399 is equipped with a collar 44 fixed 
thereto and which is formed with a square block 
405 and a pair of arms 486 and 47 carrying, 
respectively, pivotally mounted fingers 408 and 
409. The fingers 48 and 409 are formed each 
With a flat surface 4 () rounded off at one end and 
adapted for engagement with one side of the 
block 495, being maintained in engagement 
thereWith by a tension Spring 4 fixed to a pin 
42 projecting from the collar 44 and a pin 43 
On the respective finger. Each of the fingers 488 
and 409 carries an upstanding pin AiA arranged 
in the path of a depending lug 45 formed on 
each arm of the forked bracket 250 previously 
referred to and Which is carried by the Slide 
43 (Fig. 8). When the slide 43 is moved to 

the left by the special matrix 29 as the line is 
being delivered to the transporter, each lug 45 
on the bracket 250 engages its respective pin 44 
on the fingers. As shown in Figs. 15, 16 and 17, 
the bracket 25, in passing rocks the finger 49 
idly about its pivot in a counterclockwise direc 
tion due to the fact that the Surface. 49 of the 
finger is rounded at its left-hand end, While the 
finger 498, rounded at the right-hand end, can 
not be rocked idly in a clockwise direction and 
causes the block 495 to rotate and thereby rock 
the shaft 399. As the shaft 399 is rocked, the 
Crank arm 398 lifts the control lever 396 through 
the medium of a lug 396b thereon to withdraw 
the Segment 396a, from engagement with the 
plunger and release the clutch 35 for the first 
half of its rotation. Continued movement of the 
bracket 250 carries the lugs 4 f5 beyond the pins 
44 on the fingers 408 and 409 and the finger 
499 Snaps back to normal position under the in 
fluence of its spring 4., the shaft 399, the parts 
Carried by the Shaft and the finger 428 being 
brought back to their former positions by the 
return of the clutch control lever 396 to active 
position as the tension spring 375 rocks the lever 
396 back into position to disengage the clutch 
35 at the completion of its first half rotation. 
Upon the return of the carriage 43 When the 
line is removed from the transporter, the lugs 
45 on the arms of the bracket 25 again engage 
the pins 44 on the fingers 408 and 409. This 
time, however the finger 408 is rocked idly in a 
counterclockwise direction and the finger 409, 
which cannot be rocked idly in a clockwise direc 
tion, acts upon the block 405 to rock the shaft 
399 a Second time in the same direction to actu 
ate the control lever 396 and allow the clutch 35 
to complete the second half of its rotation. The 
Continued return movement of the bracket 250 
carries the lugs 4.5 out of engagement with the 

75 

pins 44, the fingers and the shaft 399 and its 
associated parts being returned to normal posi 
tion as before. 

9 
The sequence of operations may now be briefly 

Summalized. The driving mechanism for the 
sawing device is constantly driven from the main 
pulley shaft 34 of the machine and continually 
rotates the shaft, 353 to which the driving mem 5 
ber 392 for the clutches 356 and 357 is keyed. . 
When the line of matrices is transferred into the 
first elevator, the lug. 3 on the Special matrix 
29 picks up the feeler 44 to move the slide 43 

to the left to a definite position determined by 
the location of the special matrix in the line. 
This movement of the slide effects two results: It 
locates the gage plate 39 to determine the cut 
ting position of the saw and, at the same time, 
through the forked bracket 25, rocks the shaft 
399 to actuate the clutch control lever 396 and 
allow the clutch 35 to engage and partake of 
a one-half rotation. The half rotation of the 
clutch 357, by means of the eccentric 282 and 
cam 26, simultaneously effects three different 
functions, namely; the opening of the gate 36, 
the engagement of the saw driving clutch. 69, 
and the adjustment of the saw 34. These op 
erations all result from the mere delivery of the 
line of matrices to the transporter before the 
machine is started for the casting operation. 
After the machine has been started and the 

slug cast, it is delivered by the mold disc 6 
to ejecting position. When the ejector 7 ad 
vances to force the slug out of the mold, the 
roller 38 carried by the ejector slide en 
gages the cam surface 384 at the end of the 
lever 39 and in passing rocks the lever to actuate 
the clutch control lever 374, which permits the 
clutch 356 to be engaged and partake of One con 
tinuous rotation. The rotation of the clutch body 
358, which is fixed to the sleeve 354 carrying the 
bevel gear 283, drives the camshaft 277 to effect 
the operation of the slug gripper 35, the slug 
bracing finger 237 and the waste slug pusher 38. 

Subsequently, when the line of matrices is re 
moved from the transporter the finger 78 of 
the carriage rocks the arm 237 to release the 
Wedge brake shoe 238 from its engagement with 
the slide is 3, whereupon the slide is returned 
to its normal position by the Spring 235. Dur 
ing the return movement of the slide 43, the 
forked bracket 25 again rocks the shaft 399 to 
release the clutch control lever 395 and allow 
the clutch 357 to partake of its second half ro 
tation. This completes the rotation of the ec 
centric 22 and the cam 26, bringing them back 
to normal position and effecting the closing of 
the gate 36, the disengagement of the saw driv 
ing clutch 69 to stop the rotation of the saw, 
and the return of the saw 34 to its upper inac 
tive position. 

Synchronieing mechanism. 
As stated previously, when a full length slug 

is to be cast the machine Operates as usual and 
the saw remains inactive, the slug being ejected 
from the mold and allowed to drop down the 
first or regular delivery chute 27 to the galley, 
and Since a Special matrix is not included in the 
composed line, the gage plate will not be moved 
nor the half rotation clutch engaged to Open the 
gate and adjust and start the saw rotating. HoW 
ever, with only the mechanism thus far described 
in detail, upon the ejection of the slug the One 
rotation clutch would be engaged to activate the 
gripper mechanism for delivering the slug to the 
saw. For this reason, the Synchronizing mech 
anism referred to is provided to prevent the 
engagement of the one rotation clutch in the 
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50 
star wheel 466 during its active stroke, but dur 

1o 
absence of a special matrix in the composed 
line, or in other words, to allow the one rotation 

10 

clutch to be engaged only in the event that the . 
half rotation clutch has operated to open the 
gate and prepare the saw for cutting a slug. 
: Referring to Figs. 21, 21a and 21b, the synchro 
nizing mechanism comprises a friction clutch 450 
interposed between the actuating lever 379 and 
the control lever 374 for the one-rotation clutch 
356, and its male and female members 45? and 
452, respectively, are mounted on a vertically dis 
posed shaft 453 removably secured in a bearing 
454 of an extension 455 of the bracket 233. - The 
clutch member 45 is loosely mounted between a 
shoulder 456 on the shaft 453 and a retaining nut. 
457 on the lower threaded end 458 of the shaft 
and formed with an arm 459 for engaging the lug 
378 on the one rotation clutch control lever 374; 

20 
while the clutch member 452 is loosely mounted 
higher up on the shaft 453 and normally held : 
by a coil spring 460 against a flange 46i on the 
shaft. A housing 462 formed on the top side of 

25 

the clutch member 452 encloses the spring 460. 
and the latter has its upper end anchored in a 
cap 463, fitted tightly in the open top of the 
ousing 462, and its lower end anchored to the fiange 46 on the shaft 453. - 

30 
The spring 460 is arranged in the housing 46 

under slight compression so that it exercises itself 
to keep the clutch member 452 up against the 
flange 46 and out of engagement with the clutch 
member 451. Projecting laterally from the clutch 
member 452 is a lug 464 provided for engagement 
with an adjustable-screw 465 threaded in the 

35 end of the actuating lever 379, whereby move 
- ment of the lever 379 during each slug ejecting operation gives the clutch member 452 apartial 

40 

45 
control shaft 399. The finger 468 is provided 

... rotation against the torsion of the spring 460, 
which subsequently returns it to its original po 
sition...' 

intermittent rotation about the shaft. 453, being 
actuated step by step by an upstanding finger 
468 pivoted on a pin 468 to an arm 469 formed 
on the collar 402 fixed to the half rotation clutch 
with an offset lug 468 which engages the arm 
469 to limit the rocking movement of the finger 
in one direction and support it for rotating the 
ing its return stroke the finger is free to rock in 

... the opposite direction against the pull of a tor 
ision spring 468b surrounding the pivot pin 468a. 

55 

the arm 469, in order to pass the radiant 467 
which has been brought into active position by 

- 60 
the previous rotation of the star-wheel. . . . . 
A series of teeth 470 are formed on the upper at Hence, the star wheel 66 will not be rotated 

Surface of the star wheel. 466 adjacent its pe-- 
- riphery from which the radiants. 467 project and 

... a pair of pawls. 47 of slightly different lengths 
are mounted on a common pivot 472 arranged in - 
the side of the bearing 454 and adapted to engage. 
the teeth 470 to prevent reverse rotation of the 
star wheel during the inactive stroke of the finger 
468. Nearer the center of the star wheel 466, on. 
its upper surface, three cam surfaces 473 are 
formed for engagement with three complemen 

... tary surfaces 474 formed on the lower end of the 
fixed bearing 454 and function to engage and dis-i from the moid, 'a power driven saw for severing 
engage the clutch 450 as the star wheel is ro 

. taled. au 
75 . In operation, the delivery to the line trans 
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claim is: , - . . . . . . . . . . . - S. 

1. In a slug casting machine, the combination 
of a mold for casting a slug against a composed. 

porter of a composed line of matrices including 
a special matrix 30 advances the slide 43 and 
rocks the shaft. 399 to engage the half rotation 
clutch 357 in the manner already set forth. In 
rocking, the shaft 399 rotates the arm 469 carry 
ing the finger 468 and, through the engagement 
of the finger 468 with the radiant 467 then in 
active position, imparts a one-sixth rotation to 
the star wheel 466, at least one of the pawls 47 
being in position to engage one of the teeth 470 
on the star wheel to hold it substantially in its 

tively to the complementary surfaces 474 on the 
bearing 454 and forces the clutch member 452 
downwardly into engagement with the clutch 
member 45? (compare Figs. 218 and 21). The 
return of the half rotation clutch control lever 
396 to disengage the clutch 357 at the completion 
of its first half rotation returns the shaft 399 
and arm 469 to their original positions and during. 

10. 

rotated position. This rotation of the star wheel 
466 moves the cam surfaces 473 thereon rela 

5. 

20, 

this inactive stroke of the arm 469, the finger. 
458 rocks about its pivot against the pull of the 
spring 468 to pass beneath the radiant 467 which 
has been brought into active position by the pre 
vious rotation of the star wheel 466. When the 

radiant during its next active stroke. 
While the clutch members 45? and 452 are thus: - 

engaged, the movement of the ejector slide T. 
in ejecting the slug from the mold rocks the 
actuating lever 379 which, through the screw 465. . . . 
in engagement. with the lug 464 on the clutch 
member 452, effects a partial rotation of the 3 
clutch 450. The engagement of the arm 459 on . . . . 
the clutch member 45 with the lug. 378 on the 
one rotation clutch control lever 374, rocks the . . . 

- latter to effect the engagement of the one rota 
- - ... --- . . . . . . . . : tion clutch: 356. . . . . . . . - . . . . . . . . . . . . . 
A star wheel 466, having six radiants 467, is: 

arranged immediately above the housing 462 for 

25 

finger 468 has cleared the radiant 467 it snaps 
-back into upright position ready to engage the 

30 

When the line of matrices is removed from 
the transporter, the return of the slide 43 again 
rocks the shaft 399 to inaugurate the second half 

rotation is imparted to the star wheel 466 as 
before. The second one-sixth rotation of the . . . 
star wheel 466 carries the cam surfaces 473 beyond 

rotation of the clutch 357 and, hence, a one-sixth 45 

the high points of the complementary surfaces 
474, whereupon the spring 460 exercises itself to 
raise the clutch member 452 to break its engage 
ment with the clutch member 45 and return 

50 

the parts to the condition shown in Fig. 21, the 

It will be apparent how that when a line of 
30 is delivered to the line transporter, the slide 

arm 469 and finger 468 being returned as before m 
- . . . . . . . . . . . ." "... to their initial positions. - . . . . . . . . . . . . . . 

and having one free end bearing against the: 55 . . . . 
finger 468 and its other free end bearing against matrices which does not contain a special matrix: 

143 will not be advanced and the shaft 399 will . 
not be actuated to engage the half rotation t 
and the clutch members 45 and 452 will not be 
engaged, so that when the slug is ejected from the 
mold, the actuating lever 379 will be rocked as is 
usual-but will effect only an idle rocking of the 
disengaged clutch member 452 and the one rota 
tion clutch 356 will not be activated. 

65 

Having thus described our invention, what we 

line of matrices, means for ejecting the cast slug, 

the ejected slug, and means controlled from the 
composed line for determining the relative posi- . . . . 

stioning of the saw and slug. . . . . 75. 
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2. In a slug casting machine, the combination 

of a mold for casting a slug of a given length 
against a composed line of matrices of the same 
length, means for ejecting the cast slug from 
the mold, a power driven saw for severing the 
ejected slug, and means controlled by an ele 
ment located at a selected point in the length of 
the composed line for causing the saw to cut 
through the slug at a corresponding point. 

3. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, and means controlled by a spe 
Cially formed matrix contained in the composed 
line for determining the relative positioning of 
the saw and slug. 

4. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, an adjustable power driven saw 
for severing the ejected slug, and means con 
trolled by a specially formed matrix contained 
in the line for locating the saw in a predetermined 
position lengthwise of the slug. 

5. The combination with a power driven saw 
for Severing a cast slug, means for varying the 
Cutting position of the saw in relation to the slug, 
and a composed matrix line from which the slug 
is cast, said line containing a special saw locating 
element to control the action of said means. 

6. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, an adjustable gaging device for 
locating the saw in a predetermined position 
lengthwise of the slug, and a feeler to cooperate 
With the composed line and govern the adjust 
ment of the gaging device. 

7. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, automatic means for moving the 
saw bodily lengthwise of the slug to locate it in 
a predetermined cutting position, and an adjust 
able gaging device controlling the action of said 
means. 

8. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, automatic means for moving 
the saw bodily lengthwise of the slug to locate it 
in a predetermined cutting position, an adjust 
able gaging device controlling the action of said 
means, and a feeler to cooperate with the com 
posed line and govern the adjustment of the gag 
ing device. 

9. A combination according to claim 7, includ 
ing automatic means for restoring the parts to 
their original condition after the slug severing 
operation. 

10. In a slug casting machine, the combination 
of a mold, a transporter adapted to receive a 
composed line of matrices and present the line 
to the mold, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, and means to cooperate With the 
composed line while in the transporter for deter 
mining the relative positioning of the saW and 
Slug. 

11. In a slug casting machine, the combination 

11. 
of a mold, a transporter adapted to receive a 
composed line of matrices and-present the line 
to the mold, means for ejecting the cast slug from 
the mold, a power driven saw for severing the 
ejected slug, and means actuated by a specially 
formed matrix contained in the composed line 
as the latter enters the transporter for determin 
ing the relative positioning of the saw and slug. 

12. In a slug casting machine, the combination 
of a mold, a transporter adapted to receive a 
composed line of matrices and present the line 
to the mold, means for ejecting the cast slug from 
the mold, a power driven saw for severing the 
ejected slug, an adjustable gaging device for lo 
cating the saw in a predetermined position 
lengthwise of the slug, and a movable feeler con 
nected to the gaging device for effecting the re 
quired adjustment thereof, said feeler being ar 
ranged to be picked up by and carried along 
with a specially formed matrix element con 
tained in the composed line as the latter enters 
the transporter. 

13. In a slug casting machine, the combination 
of a mold, a transporter adapted to receive a 
composed line of matrices and present the line 
to the mold, means for ejecting the cast Slug 
from the mold, a power driven saw for severing 
the ejected slug, an adjustable gaging device for 
locating the saw in a predetermined position 
lengthwise of the slug, a movable feeler con 
nected to the gaging device for effecting the re 
quired adjustment thereof, said feeler being ar 
ranged to be picked up by and carried along with 
a specially formed matrix element contained in 
the composed line as the latter enters the trans 
porter, and means actuated by the composed line 
as it is removed from the transporter for restoring 
the gaging device and feeler to their original 
positions. 

14. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, a power driven saw for sever 
ing the ejected slug, means for locating the saw 
in a predetermined cutting position, and auto 
matic means for moving the saw from a normal 
position to said predetermined cutting position. 

15. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, a power driven saw for severing 
the ejected slug, means for locating the saw in 
in a predetermined cutting position, and auto 
matic means for moving the SaW from a normal 
position to said predetermined cutting position 
and then back to its normal position before and 
after the slug severing operation, respectively. 

16. In a slug casting machine, the combination 
of a mold, means for ejecting the cast slug from 
the mold, a power driven saw for severing the 
ejected slug, driving means for the saw including 
a clutch, and automatic means for engaging and 
disengaging said clutch before and after the slug 
severing operation, respectively. 

17. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, said saw being located beyond 
the reach of the ejected slug and maintained in 
a stationary position at the time of ejection of 
the slug, and means for carrying the cast slug 
after ejection to the stationarily positioned Saw 
for the severing operation. 

18. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
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12 
line of matrices, means for ejecting the cast slug 
from the mold, a power driven saw for severing 
the ejected slug, said saw being located beyond 

10 

the reach of the ejected slug, and a gripper device 
arranged to seize the ejected slug. at its opposite 
ends and carry 
operation. : - ... : : . . . . . . . . . . 

19. In a slug casting machine, the combination 
of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast slug 

.. from the mold, a power driven saw for severing 
the ejected Siug, said saw being located beyond 
the reach of the ejected slug, a gripper device ar 

15 

hind the slug in the vicinity of the saw and 

20 
able with the gripper device. . . . ---. 
20. A combination according to claim: 19, . 

the second galley chute. . . . . . ... . . . . . . 
- 27. In a slug casting machine, the combination: 

ranged to seize the ejected slug at its opposite 
ends and carry it past the saw for the severing 
operation, and a thrust member engageable be 

OW 

wherein the saw is adjustable to different cutting 
positions, and wherein the thrust member is ad 
justable with the saw to maintain their relation 
ship. 

25 

of a mold for casting a slug against a composed 
30 

wherein the slug carrying means is normally 
inactive and is rendered active. automatically. 
when required. 

22. In a slug casting machine, the combination 

line of matrices, means for ejecting the cast, slug 
from the mold, a gate located in the path of the 
ejected slug, means for opening and ciosing the 
gate, a galley chute arranged to receive the eject 

35 
led slug when arrested by the gate, a second 
galley chute located beyond the gate in the di 
rection of movement of the slug, a power driven 
saw disposed between the two galley chutes, and 
a gripper device arranged to receive the ejected 

45 
rendered active automatically when required. 

50 

... slug when the gate is open and carry it over the 
40 

the second galley chute. 
first galley chute, past the saw, and drop it into 

23. A combination according to claim 22, 
wherein the gate is normally closed and is opened 
automatically when required, and wherein the 
slug gripper device is normally inactive and is 

24. In a slug casting machine, the combina 
tion of a mold for casting a slug against a com 
posedline of matrices, means for ejecting the cast 
slug from the mold, a power-driven saw for 
severing an end portion of the ejected slug, a 
pusher for carrying off the severed end portion 

... of the slug, a galley into which the slug is stacked, 
. . . and means for delivering the slug to the galley. 
- 55 25. In a slug casting machine, the combina 

: tion of a mold for casting a slug against a con 
posed line of matrices, means for ejecting the 
cast slug from the mold, a power driven saw for 

60 
severing an end portion of the ejected slug, and 
a pusher for carrying off the severed end portion 

it past the saw for the: severing 

21. A combination according to: claim 17, 

the cast 

2,095,004 
of the slug, said pusher comprising a plurality 
of telescopic sections arranged in closely nested 
relation, when the pusher is at rest. 

26. In a slug. casting machine, the combina 
stion of a mold for casting a slug against a com-: 
posed line of matrices, means for ejecting the cast slug from the mold, a gate located in the 
path of the ejected slug, means for opening and 
closing the gate, a galley chute arranged to re 
ceive the ejected slug when arrested by the gate, 
a second galley chute located beyond the gate in 

driven saw disposed between the two galley 
chutes, means controlled by a specially formed 

... matrix contained in the composed line for lo 

10 
the direction of movement of the slug, a power 

5 
cating the saw in a predetermined position length 
wise of the slug, and a gripper device arranged. 
to receive the ejected slug and carry it over the 
first galley chute, past the saw, and drop. it into 

of a mold for casting a slug against a composed 
line of matrices, means for ejecting the cast Slug 
from the mold, a gate located in the path of the 
ejected slug, means for opening... and closing the 

20 

25 
gate, a galley chute arranged to receive the 
ejected slug when arrested by the gate, a second 
galley chute located beyond the gate in the di 
rection of movement of the slug, a power driven is 
saw disposed between the two galley chutes, a 
gripper device arranged to receive the ejected 

30 

slug when the gate is open and carry it over the 
first galley chute, past the saw, and drop it into 
the second galley chute, automatic means for 
moving the saw bodily lengthwise of the slug to 
locate it in a predetermined cutting position, an 
adjustable gaging device, and a feeler to coop. 
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erate with the composed line and control the ad-: 
justment of the gaging device. . . . . . . . . . . . . . 

28. A combination according to claim 27, 

the movement of the saw to its predetermined 

27, 40 
wherein the setting of the gaging device by the . 
composed line effects the opening of the gate, 

cutting position, and the operation of the gripper. 
device, all in timed relation to the ejection of 

Slug. . . . :. . . . . 
29. A combination according to claim 27, 

wherein the setting of the gaging device by the 
composed line effects the opening of the gate, 
the movement of the saw to its predetermined 50 
cutting position, and the operation of the gripper . . . 
device, all in timed relation to the ejection of 
the cast slug, and wherein the composed line 
when removed from the machine restores the . . . 
feeler and gaging device to their original posi 
tions, re-closes the gate, restores the saw to its 
original position, and restores the gripper device 
to its original position. . . - - 

LUTHER E. MORRISON. . 
FREDERICK C. MEUCHE. 
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