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Asaac Patrick, Brooklyn, N. Y., assignor to E. W. 
Bliss Company, Brooklyn, N. Y., a corporation 
of Delaware 

Application January 14, 1944, Serial No. 518,489 
(C. 8-39) 2 Claims, 

This inventicn relates to an improved operat 
ing mechanism for presses, such as forging or 
forming presses, and more particularly to me 
chanical presses having a so-called gag mech 
anism connecting continuously running parts of 
such a press with a pressing slide. The mentioned 
gag mechanism is of a character adapted to per 
nit the said continuously running parts to be 
either operatively connected with the said slide to 
perform a pressing operation or to be disconnected 
from the said slide so that the latter will remain 
inactive while the motion of the mentioned run 
ning parts, nevertheless, continues. The present 
invention is directed to means for operating the 
mentioned gag mechanism. So that the pressing 
operations of the press may be controlled effec 
tually. 

It is well understood by those versed in the art 
that certain moving parts of such presses are very 
large and Cf substantial Weight, and that various 
means have been employed, with different degrees 
of Success, for effecting interengagement and dis 
engagement of the mentioned continuously run 
ing parts With the pressing slide, the chief diffi 
culty residing in the provision of clutching or 
other engaging means capable of withstanding 
the severe stresses arising from the inertia of such 
large and heavy parts. A satisfactory mechanism 
for Operating Such a press must be capable of 
surmounting the mentioned difficulty and must, 
in addition, be of a character to safeguard an op 
erator of the press, 
The mentioned gag mechanism has been used 

quite successfully for controlling the operating 
connection between the slide and the continuously 
run.ining parts of the press. AS employed in the 
embodiment of the present invention illustrated in 
the accompanying drawings, it comprises a castel 
lated annular member, having upwardly-extend 
ing, circumferentially arranged fingers, fixed 
against rotation. Within the press slide, and a 
somewhat similar castellated member, with simi 
lar depending fingers, fixed against vertical dis 
placement within a continuously running upper 
slide member, but being capable of rotation with 
in said slide member between an operative posi 
tion, in which the ends of the fingers of the two 
castellated members may coact to cause the press 
ing slide to be forced downwardly in response to 
a crank action of the press, and an inoperative 
position, in which the fingers of the upper and 
lower castellated members may interengage so 
that reciprocation of the upper castellated mem 
ber will not yield a corresponding reciprocation 
of the pressing slide. 
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An important object of the present invention is 

to provide improved means, within the control of 
a press operator, for effecting rotation of the 
inentioned upper castellated member between its 
Operative and in Operative positions to control the 
Operation of the pressing slide of a press. 
Another important object is the provision of 

clutch means between the running gear of the 
press and parts for causing the rotation of the 
said upper castellated member, which parts, how 
ever, may be of relatively light weight, with con 
Sequent low inertia, and in Which arrangement 
Several of the mentioned parts are so connected 
With the upper castellated member and with other 
parts for, operating the latter, that the inertia in 
SOme. Operating parts tends to counteract; the in 
ertia in other operating parts. 
Another object of the invention is the provision 

Gf improved means for controlling the operation 
of the mentioned clutch mechanism so that the 
press may be easily and safely operated. 
The foregoing and other objects of the inven 

tion may be gathered from the following specifica 
tion and the accompanying drawings, in which 

Figure 1 is an elevational view of what, for pres 
ent purp0SeS, may be considered the front of an 
illustrative form of mechanical press; 

Fig. 2 is an elevational view of the press as seen 
from the left side of Fig. 1; 

Fig. 3 is an interior view of the press, broken 
away in many respects to show the arrangement 
of the two mentioned castellated members, one 
Within a lower or pressing slide and the other 
within an upper or continuously running slide or 
CrOSS-head; this figure showing also a rack and 
Segment, aSSembly for rotating the upper castel 
lated member; 

Fig. 4 is a diagrammatic view of the rotatable 
upper Castellated member and mechanical means 
for rotating the said member; said figure in 
cluding also certain electrical apparatus and con 
nections employed in controlling the operation of 
the Said castellated member; the latter member 
and the mechanical parts directly coacting with 

5 it being shown in perspective and the press parts 
on or Within which said mechanisms are mounted 
being omitted for the sake of clearness; 

Fig. 4d is a detailed view in perspective show 
ing portions of a clutch control mechanism which 
are obscured from view in Fig. 4; 

Fig. 5 is a somewhat diagrammatic central 
CrOSS-Sectional view of a clutch mechanism which 
is suitable for use in practising the present inven 
tion, the various parts of said mechanism being in 
|their free or non-clutching-positions; 
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Fig. 6 is a view similar to Fig. 5, the mentioned 
parts, however, being in their engaged or clutch 
ing positions; and 

Fig. 7 is a graph showing the chief features 
in relation to the operation of a preferred oper 
atting mechanism according to the invention. 

In the present Specification and drawings, only 
One embodiment of the invention is described and 
illustrated, as applied to a particular press struc 
ture, and it should be understood that as the 
mentioned single embodiment and press structure 
are used only for illustrative purposes, the inven 
tion is not to be considered as limited to such 
particular structures. 

General structure of the press 
The press, as illustrated, comprises preferably 

Opposed upright frame members 6, 7, spaced 
apart at the top and bottom thereof, respectively, 
by distance pieces 8, 9, all tied together at the 
upper end by Suitable horizontal tie-rods 20 and 
at the lower end by similar tie-rods 2. 
Within the lower part of the press is fixed a bed 

22 adapted to support a lower die member; and 
a pressing slide 23, which may carry an upper 
die member on its under side, is suitably guided 
for vertical reciprocation within the frame mem 
bers 6, 7, as, for example, by gibs 24. 
The pressing slide 23, by coaction with a crank 

mechanism of the press, hereinafter described, 
may be forced downwardly from its uppermost or 
Open position, wherein a clear space is present 
between the dies to receive a blank to be pressed, 
to a closed position in which the blank is forci 
bly pressed between said dies. Except as pressed 
downwardly by the mentioned crank mechanism, 
the slide 23 is held yieldably in its uppermost 
position by similar, fluid actuated piston assen 
blies (only one being shown in the drawing) 
disposed at opposite sides of the slide, each of 
Said assemblies comprising a piston rod 25, fixed 
at its lower end to a bracket 26 which is rigidly 
Secured to the slide 23, and having a piston 27 
at its upper end accurately fitted to work within 
a cylinder 28 which is suitably mounted, rigidly, 
within one of the frame members 6 or 7, the 
aSSembly Which is illustrated being shown in 
frame member 7. 
The upper end of cylinder 28 may be vented 

in any suitable manner and the lower end thereof 
may be connected by a conduit 29 to a fluid 
preSSure tank (not shown), or other suitable fluid 
pressure source, wherein may be maintained pres 
Sure which, reacting upon the under sides of the 
pistons 27 of the two opposite piston assemblies, 
is Sufficient to cause the latter to forcibly urge 
the slide 23 to its uppermost position. The move 
ment of the slide 23 to its uppermost position 
may be limited by stops 26a, fixed in suitable 
positions on the frame, at opposite sides of the 
Said slide, and adapted to arrest the upward 
movement of the slide by engagement with por 
tions of the latter or with portions of the brackets 
26 fixed thereon. Suitable cushioning means 
may be employed with or instead of the stops 
26a to cushion the termination of the up stroke 
of the pressing slide 23. It will be understood 
that, although the fluid pressure in the cylinders 
28 serves to urge the slide 23 upwardly, the latter, 
nevertheless, may be forced downwardly to per 
form a pressing operation by a preponderant 
Counteracting force exerted downwardly upon 
said slide. 
A counteracting force may be exerted down 

wardly upon the slide 23 by a conventional crank 
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4. 
mechanism comprising a crank or eccentric 30 
(Fig. 1), carried upon and constrained to rotate 
with a crank-shaft 3, and a pitman or connect 
ing rod 32, the upper end of which is suitably 
Strapped to the crank 36 and the lower end of 
which is secured by a Wrist pin 33 in a cross-head 
34 which, as best seen in Fig. 3, is adapted to 
slide vertically within the slide 23, the cross-head 
being guided within said slide by vertically-ex 
tending guiding recesses 35 in upright extensions 
36 located at the four corners of the slide 23 
(only one recess 35 and extension 36 being shown 
in the dra Wing). e 
As the cross-head 34 is drawn upwardly by the 

upstroke of the crank 30, the pressing slide 23, 
after a pressing stroke, would follow the cross 
head upwardly in response to the fluid pressure 
acting upon the pistons 27, but to assure posi 
tively Such following upward movement of the 
slide 23, suitable interengaging means may be 
provided between the cross-head 34 and the slide 
23, as, for example, drag plates 36a (only one 
being shown, Fig. 3) Secured by bolts or screws 
36b, to the upper ends of the corner extensions 
36 of the slide 23, in positions to overlie and be 
engaged by top corner Surfaces of the cross-head 
34. Other interengaging means yielding similar 
results may, of course, be employed. 
The crank-shaft 3, in normal operation of the 

press, is continuously driven, preferably, by an 
electric motor 3, carried upon a bracket 38 suit 
ably mounted upon frame member 6, the drive 
from said motor to the crank-shaft 3 being ef 
fected through the medium of a belt 39, which 
is driven by pulley 40, keyed to the shaft of the 
said electric motor and drives pulley 4 which is 
mounted upon and turns shaft 42. Mounted 
upon, and constrained to turn with the latter, 
is a gear wheel 43 which meshes with and drives 
gear wheel 4 which is keyed upon and turns 
shaft 45, having similar pinions 46, keyed upon 
opposite ends thereof, which mesh with and drive 
Similar large gear wheels 47. The latter are 
keyed upon opposite ends of the crank-shaft 3 
as by keys 48. 
The several mentioned shafts, of course, are 

journaled in suitable bearings provided in the 
preSS frame in a Well understood manner, and it 
may be seen that, while the motor 3 is operat. 
ing, the crank-shaft 3 is continuously driven 
through the medium of the mentioned belt and 
gear train, and the CrOSS-head 34 reciprocates 
Continuously in response to the action of the 
crank 30 and the connecting rod 32. 

The gag mechanism. 
The gag mechanism, hereinbefore referred to, 

Serves to establish either an inoperative relation 
ship between the Cross-head 34 and the pressing 
slide 23, in which the former may reciprocate 
freely within the Said slide without actuating the 
latter; or an Operative relationship, wherein the 
Said CrOSS-head is caused to coact with and re 
ciprocate the pressing slide. 
The gag mechanism, as illustrated, comprises 

a lower castellated member 49, fixed against ro 
tation within a hollowed-out central portion of 
the slide 23 (Fig. 3). The Castellated member 
49 comprises, preferably, a circular base plate 59 
upon which are rigidly mounted a plurality of 
similar, upwardly-extending fingers 5i, which are 
firmly fixed circumferentially and in spaced re 
lationship upon the plate 50 by cleat plates 52, 
the radial sides of which engage the broadened 
bases of the fingers 5, when cleat bolts 53 are 
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tightened, thereby holding said finger's firmly in 
upright position. The fingers 5 taper somewhat 
from their bases to their upper ends 54 which 
are horizontal piane surfaces of fairly substantial 
area. The spaces between the fingers 5, pref 
erably, are substantially complemental to the 
Said fingers, 
The gag mechanism, further, comprises an 

upper castellated meinker 55, having parts Sub 
Stantially identical with the parts, already de 
scribed, of the lower castellated member 49. The 
member 55, however, is disposed with its fingers 
in depending position, and is mounted for rota 
tion, about a vertical axis, within a lower element 
3Act of the cross-head 34, in axial alignment with 
the lower castellated member 9. 
The base plate 50cl of the upper castellated 

member 55, which, in the latter's inverted posi 
tion, constitutes the top of the member 55, has 
a spindle 58 secured thereto and extending up 
wardly through a central opening in the cross 
head element 3&a. On the upper end of the 
spindle 56 is fixed a suitable circular supporting 
plate 5, which rests upon an upper race 58 of 
a ball or roller bearing 59, and a lower race 6 
Of Said bearing is Supported within a shouldered 
annular recess Si in the cross-head element 3&a. 
By this anti-friction bearing arrangement, the 
upper castellated member is afforded adequate 
Support Within the cross-head 34 and is rendered 
freely rotatable therein. 

It may be observed that the flat top surface of 
the plate 53d works within a relatively slight or 
negligible clearance with respect to the adjacent 
lower fiat Surface of the cross-head element, 34d. 
as indicated at 62, SO that any upward thrust, 
upon the upper castellated member 55 is received 
by a substantial area of the underside of the 
CrOSS-head. For convenience in assembly, the 
CrOSS-head 34 comprises the mentioned element 
Slid, and an upper element, 34b, which are suitably 
tied together by vertically-extending tie-bolts 63 
at each corner of the cross-head, only two of said 
bolts, however, being shown in Fig. 3. The upper 
end of the element 3 it is provided with a bifur 
cated journal 64 to receive the Wrist pin 33, by 
which means, with the connecting rod 32, the 
Continuous oscillation of the crank 33 is commu 
nicated, as continuous vertical reciprocation, to 
the cross-head 34 and the upper castellated men 
ber 55 carried thereby. 
When the CrOSS-head 34 and the upper castel 

lated member 55, carried thereby, and the press 
ing slide 23 and the lower castellated member 49, 
mounted therein, are in their uppermost posi 
tions, in which they are shown in Fig. 3, and When 
the member 55 is rotated to the position thereof 
shown in Fig. 3, relatively to the member 43, the 
uninterrupted reciprocation of the cross-head 
and the member 55 may take place and continue 
Without causing any reciprocation of the pressing 
slide 23 which may perform any pressing Opera 
tion, for, in the relationship shown, the fingers 
of the upper castellated member 55 Wil Work 
freely within the spaces between the fingers of 
he member 49. In such a condition it may be 
Said that the two castellated members are in 
"inoperative' positions and that the press is 
“running inoperatively'; and these terms are used 
hereinafter in the sense indicated. 

it may readily be seen, however, that, when the 
preSS is running in Operatively, the upper castel 
lated member, when at the top of its stroke, is 
so disposed that its lowermost portions, the ends 
of the depending fingers, are above the plane of 
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the upper ends of the upright fingers 5 of the . 
lower castellated member 49, preferably to the 
extent of about a '.' clearance. When so dis 
posed, the member 55 may be rotated to the posi 
tion thereof, relatively to the member 43, shown 
in Fig. i., in which the fingers of the two castel 
lated members are in vertical alignment. 
Upon the fingers of the two castellated mem 

bers being brought into vertical alignment, the 
lower ends of the fingers of the upper member 
55, when the latter descends, engage the upper 
ends of the fingers of the lower member 49, thus 
forcing the latter and the pressing slide 23 down 
Wardly to pursue a pressing stroke against the 
fluid pressure present in the cylinders 28. When 
the fingers of the members 49 and 55 are in ver 
ical alignment, it may be said that the two cas 
tellated members are in “operative' positions and 
the latter term is used hereinafter in the sense 
indicated. 
The downward or pressing stroke of the press 

ing slide 23 is caused, as just explained, by the 
downward force transmitted thereto by the cross 
head 36, through the several castellated members, 
and the upward or retractive stroke of said slide 
is derived by the fuid pressure in the cylinders 
28 which causes the slide 23 to follow the cross 
head in its upward movement. In order to dis 
continue reciprocation of the pressing slide 23, 
the uppet castellated member 55 may be rotated 
to in Operative position, after which the inopera 
tive running of the press continues. 
Although the Operating mechanism of the press 

may be arranged, if desired, to yield fully auto 
matic operation, in which the reciprocation of 
the pressing slide continues uninterruptedly, 
nevertheless, in many press installations, it is 
desirable to arrange that the press may be caused 
by the operator to yield a single operating cycle 
in which the pressing slide pursues a single press 
ing stroke, then a return stroke, whereupon the 
pressing slide cones to rest in its uppermost posi 
tion and, although the press continues running 
inoperatively, another operating cycle may not be 
started except at the will of the operator. 

The gag operating mechanism 
According to the present invention, as illus 

trated in the accompanying drawings, the gag 
Operating mechanism, which enables a press op 
erator to control the rotation of the upper castel 
lated member 55 and, thus, to control the opera 
tion of the press, comprises a toothed gear 65 
xed upon the Spindle 56, and a rack 66, mounted 

for horizontal reciprocation within a suitable 
guideway or opening 6 in the cross-head element 
$4a, and having a toothed face 68 at its inner 
end adapted to mesh with the gear 65 and turn 
it and the upper castellated member 55 when the 
Said rack is moved horizontally. 
The rack 66 is provided with another toothed 

face 69, at its outer end, adapted to mesh in ver 
tically slidable relation with and be driven by 
elongated teeth upon an axially elongated seg 
ment it which is mounted for controlled oscilla 
tion on and about a vertical pin a in a bracket 
2 which is fixedly secured upon the frame mem 
ber 6 in a suitable position with relation to the 
rack 66. 
The segment 70 has a horizontally-extending 

arm 3, preferably formed integrally therewith, 
to the outer bifurcated end of which arm may be 
connected, universally, one end of a pitman 74, 
the other end of which may be connected, uni 
versally, to a crank pin 75 in a rotatable drum 
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76, all as best seen in Fig. 4. The drum 76 and 
a gear wheel 77 are keyed, respectively, to the 
Outer and inner ends of a shaft 8 which is driven 
by meshing of the wheel 7 with a gear wheel 9, 
mounted upon one end of a shaft 80 and con 
istrained to turn therewith. The shaft 80 carries 
a clutch 8 upon its opposite end, which, when 
in clutching engagement, transmits rotation to 
said shaft from a continuously running gear 
wheel 82, which is driven by a pinion 83, keyed 
upon the near end of the shaft 42; the rotation 
of the said pinion being transmitted to the gear 
wheel 82 through an intermediate idler gear 84. 
As may be seen from Fig. 2, the pinion 83, the 

gear wheels 84 and 82, and the drum 76, are 
located outside the frame member 6, and the 
gear wheels 9 and it are located inside the said 
frame member. In order to afford a clear un 
iderstanding of the operating relationship of the 
parts just mentioned, the frame member and 
other parts of the press structure have been 
omitted from Fig. 4, and, in that figure, gear 
Wheel 82 has been broken away almost in its 
entirety to reveal clutch-operating mechanism 
disposed in back of said gear wheel. 

It may be understood, from the foregoing, that 
as the gear wheel 82 is rotated continuously 
through the described gear connections to the 
electric motor 3, movement of the rack 66 and 
consequent rotation of the upper castellated mem 
ber 55 may be started and stopped, respectively, 
by engagement and disengagement of the gear 
wheel 82 and the shaft 88 through engagement 
and disengagement of the clutch 8. It should 
be apparent, however, that rotation of the said 
castellated member should only be effected when 
the CrOSS-head 34 and the pressing slide 23 are 
Substantially in their respective uppermost posi 
tions, as shown in Fig. 3, and that, to assure this 
condition, the clutch 8 must be so controlled 
that it becomes engaged and remains engaged 
only during a period or periods when the cross 
head is substantially at the top of its stroke. 
Mechanism assuring the fulfillment of these con 
ditions will be described hereinafter. 

The Cltitch mechanism 
The clutch 8; preferably, may be a rolling key 

clutch, substantially as described and illustrated 
in United States Patent No. 1,481,444, dated Jan 
uary 22, 1924. With an understanding of the 
mentioned patent disclosure, Figs. 5 and 6 of the 
accompanying drawings should serve to illustrate 
the manner in which the clutch 8? functions in 
the present invention. 

In Figs. 5 and 6, 82d. indicates a hub portion 
which may be a bushing of the gear wheel 82 
which is driven continuously by the running gear 
of the press, in the direction indicated by arrows, 
and 85 is a cylindrical rolling key carried in a 
Semi-cylindrical shaft keyway 86 in the shaft. 89 
and constrained to remain in said keyway and 
rotate with Said shaft, about the latter's axis. 
A central longitudinal portion of the key 85 has 
been cut away, partly, leaving a portion 87 of 
elliptic cross-section. 
The key 85 is continuously subject to the force 

of a torque Spring (not shown) tending to urge 
it toward One extreme rotative position as shown 
in Fig. 6, wherein the elliptic portion 87 extends 
partly into a semi-cylindrical key Way 88 in the 
gear wheel 82, thus constraining the shaft 80 to 
turn with the said gear wheel. In the condition 
just described it may be said that the clutch 8 
is engaged and that the key 85 is in an engaged 
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8 
position. For reasons hereinafter made apparent 
a Second keyWay, 89, preferably similar to and 
located diametrically opposite to keyway 88, is 
provided in the gear wheel 82. 
The key 85 has a clutch hook 90, fixed upon 

One end thereof and extending clear of the wheel 
82 and the mechanism of the clutch 8, and 
adapted when depressed-i.e., turned clockwisely 
as viewed in Figs. 5 and 6-to roll the key 85 
to the position thereof shown in Fig. 5 in which 
the elliptic portion 8 is entirely within the key 
Way 86 and within the circumference of the shaft 
89, thus permitting the wheel 82 to turn freely 
about said shaft. In the condition just described, 
it may be said that the clutch 8? is disengaged 
and that the key 85 is in disengaged position. 
Inasmuch as the hook 90 protrudes substan 

tially from the clutch 8 and is carried around 
the axis of the shaft 89 when the clutch is en 
gaged, it may readily be understood that the 
clutch may be disengaged by interposing a suit 
able releasable latch in the path of said hook, 
two such latches, 9 and 92, being shown dia 
grammatically in Figs. 5 and 6. In Fig. 5, latch 
9 is shown in latching position, holding the hook 
90 depressed and the clutch 8 disengaged to 
permit the wheel 82 to rotate freely about the 
shaft 88. In Fig. 6, atch 9 is shown after being 
moved to its non-latching position, thereby re 
leasing the hook 90 and permitting it to swing 
counter-clockwisely, in response to the mentioned 
torque spring of the rolling key 85 as the keyway 
88 approaches and registers with the keyway 86, 
to cause the clutch 8 to become engaged. Fig. 
6 illustrates the positions of the various men 
tioned parts at the instant that the engaging 
of the clutch has been completed, at which the 
shaft 80 then becomes constrained, by the elliptic 
portion 8, to rotate with the wheel 82 until, upon 
Substantial completion of a half-turn of said 
wheel, the clutch hook 90 is engaged and de 
pressed and the clutch 8 disengaged to again 
permit the wheel 82 to turn freely about the 
Shaft 80. 
The latches 9 and 92 function similarly in the 

control of the operation of the clutch 8, and, 
by control means hereinafter described, the two 
Said latches become instrumental in causing suc 
cessive half-turns of the shaft 80 and consequent 
successive half-turns of the drum 76, whereby 
to derive reciprocation of the pitman 14 and the 
rack 68 to shift the upper castellated member 
55 between its engaged or operative position rela 
tively to the lower castellated member and its 
disengaged or inoperative position relative there 
to. In order to prevent coasting or over-riding 
of the drum 76 and thus to assure that the cas 
tellated member 55 may come to rest immediately 
upon each release of the clutch 8, the drum 6 
is provided with a continuously-acting brake 
mechanism comprising a brake band 93, held taut, 
upon said drum by two arms of a bell-crank 98 
which is pivoted to the frame member f6, as at 
S5. The necessary braking force is yieldingly 
applied by means of a compression spring 96 
interposed between a lug 97, on the frame men 
ber 6, and the free end of a long arm of the 
bell-crank 94. 

The clutch controlling mechanism. 
The latches 9 and 92 may be of any suitable 

type and may be mounted in various ways, but, 
as illustrated in the drawings-particularly Figs. 
4 and 4-they and their mounting and operation 
are Substantially as illustrated and described in 
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the mentioned patent, to which reference may be 
made for details. 
The latch 9, hereinafter referred to, for con 

venience, as the 'electric latch,' may be located 
beneath the clutch 8 (Fig. 4), and may be keyed 
upon one end of a shaft 98, journaled in a bracket 
99, fixed upon the frame member 6, in such 
position that clockwise rotation of the shaft 98 
will shift the latch 9 from its latching position, 
indicated in the drawing, to its non-latching po 
sition. Such clockwise rotation of the shaft 98 
may be derived from an electric solenoid , 
suitably mounted on the frame member 6, the 
core of said solenoid being pivotally con 
nected by a link 2 to the free end of an arm 
O3 which is keyed, at its other end, upon the 

shaft 98. A torque spring 04, co-acting with the 
aim 3 and the bracket 99, serves to hold the 
latch. 9 in its latching position except when the 
said Solenoid is energized. 
The latch 32, hereinafter referred to, for con 

venience, as the "cam latch,' may be located 
above the clutch 8?, diametrically opposite the 
electric latch 9, and may be keyed upon One end 
of a shaft 5, journaled in a bracket G6, fixed 
upon the frame member 6, in such position that 
counter-clockwise rotation of the shaft 5 will 
shift the latch 92 from its latching position to 
its non-latching position. Such counter-clock 
Wise rotation of the shaft (5 may be derived 
from a cam-piece 07 as the latter moves up 
wardly with the cross-head 34, upon one side of 
which said cam-piece is adjustably mounted, as 
by machine screws 08 (only one being shown in 
the drawing, Fig. 4) which extend through ver 
tical slots G9 in the cam-piece and are threaded 
into the cross-head. 
The upward movement of the cam-piece of 

causes its cam face to engage a roller on 
the free end of an arm 2 which may be freely 
mounted, in uni-directional driving relation to 
an opposed freely-mounted arm 3, on a short 
shaft 4, supported by the press frame at a 
point near the path of movement of the said 
cam-piece. The uni-directional driving co-ac 
tion between the arms 2 and i3 is derived 
from opposed adjacent shoulders 2 and 3, 
formed, respectively, on the hub ends of Said 
arms, and their arrangement is such that as the 
free end of the arm 2 is pushed upwardly by 
the cam-piece i, the shoulders 2 and f3 
co-act to turn the arm 3 to move the latter's 
free end downwardly. However, when the Said 
cam-piece, on its downward movement with the 
cross-head 36, pushes the arm 2 down, there 
is no resultant movement of the arm 3. A 
torque spring 2b, co-acting with the shaft 4, 
or other fixed member, and the arm f2, urges 
the free end of the latter upwardly to hold the 
shoulders 28 and 38 normally in engagement. 
The downward movement of the free end of 

the arm 3 is transmitted to the shaft 5, to 
operate the latch 32, through arms 5 and 6 
which are keyed upon opposite ends of a shaft 
a 7 suitably supported upon the press frame, the 
free end of the arm 5 being pivotally connect 
ed by link 8 to the free end of the arm 3, 
and the free end of the arm f 6 being pivotally 
connected by link 9 to the free end of an arn 
23, the opposite end of which is keyed to the 

shaft E5. A torque Spring 22, co-acting With the 
arm 23 and the bracket 28, serves to hold the 
latch 2 normally in its latching position. 
The latches 3} and $2 may be limited, by suit 

able stop means, against rotation beyond that 

10 

10 
which carries them to their latching positions 
as, for example, by stop lugs or stop pins, indi 
cated diagrammatically, at 22 and 23, which 
may be formed upon or fixed into the brackets 
99 and eS, or the press frame or other fixed 
member, and arranged, respectively, to engage 
the upper sides of the arms 83 and 28. Rota 
tion of the latches, to their opposite or unlatched 
positions, may be limited by Suitable positioning 
and adjustment of the Solenoid 9 and the cam 
piece ). 
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The remainder of the clutch controlling appa 
ratus comprises chiefly certain electric circuits 
and apparatus which, for convenience, are de 
scribed in the following explanation of the op 
eration of the press. 

Operation of the press 
The operation of the press may best be un 

derstood by reference to Figs. 4 and 7, the lat 
ter figure being a graph showing the relationship 
between the movements of the crank-shaft 3 
and the cross-head 34, the pressing slide 23, and 
the gear wheel 32, and also showing the timing 
of the operation of the upper castellated men 
ber 55 (hereinafter sometimes referred to as the 
"gag,' and so characterized in Fig. 7), the 
clutch 8 , and the latches 9 and 92, with ref 
ereince to the Said movements. 

It should be helpful to observe from Fig. 7 
that the gearing between the crank-shaft 3, 
which actuates the cross-head 34, and the gear 
wheel 33, preferably is such as to yield a three 
to-one ratio-i. e., 360° rotation of wheel 82 
equals i20° rotation of the crank-shaft 3 -and 
that the said Wheel and crank-shaft are SO 
timed that keyway 88 in said wheel (hereinafter 
Sometimes referred to as the "electric latch key 
way,' and so characterized in Fig. 7) is at its 
lowermost position, on each third turn of the 
wheel 82, when the cross-head 34 is at its low 
ermost position corresponding to bottom dead 
center position of the crank 30 of the crank 
shaft. The keyWay 89 in the wheel 82 (herein 
after sometimes referred to as the 'cam latch 
key Way,' and so characterized in Fig. 7) is, of 
course, directly opposite to the keyway 88, as al 
ready explained. 

Let it be assumed that the electric motor 3, 
(as to which the Wiring is conventional and, 
hence, not shown) is running, and that the press 
is running inoperatively. Under such conditions 
the press remains open, the continuously-run 
ning gear-Wheel 82 is turning counter-clock 
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Wisely-as indicated by the arrow thereon-the 
clutch hook 93 is held depressed by latch 9-as 
shown in Fig. 4-to hold the clutch 8 disen 
gaged, the wheels 79 and 77 and the drum 76 
are motionless, and the said drum and the gag 
3, and the connections between the two, are 

substantially in the positions shown in full lines 
in Fig. 4. 
After a blank has been placed properly in the 

press the operator desires to cause the press to 
commence a pressing cycle-and, obviously, he 
imay Wish to take proper action to initiate such 
a pressing cycle at any point in the rotation of 
the crank-Shaft 3i. For present purposes it may 
be aSSurned that at the moment the crank 3 
of the crank-shaft 3 has pursued 120° of down 
Ward rotation, the operator presses and momen 
tarily closes a push-button starting switch 30, 
thereby closing an electric starting circuit from 
a main electric lead 3-which may be con 
sidered as a positive lead, and is so indicated in 
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the drawing-through Wire 32, said push-but 
ton switch 3, wire 33, relay magnet 34, and 
wire 35, to a main electric lead 36-which may 
be considered as a negative lead, and is so indi 
cated in the drawing. 
The mentioned Starting circuit energizes the 

relay magnet 34 and, as a result, the latter 
draws three related relay contactors 34, 33, 
and 34 from their normally open or non-con 
tacting positions to closed or contacting posi 
tions. Although the operator may, and ordi 
narily would, shortly release the push-button 
switch 30, the starting circuit through the mag 
net 34 is, nevertheless, inaintained and the Said 
magnet kept energized by a holding circuit which 
bridges the push-button switch 33 and includes 
a normally-closed limit switch 3, wire f38, con 
tactor 34, and wire 33. 
The closing of the contactors 34 and 34 es 

tablishes an incomplete gag-shifting circuit from 
positive lead 3, through wire it, normally 
open limit switch 4 , wire 2, contactor 34, 
wire 43, solenoid G3, wire 44, and contactor 
f34c, to negative lead 36, the incompleteness of 
said circuit residing in the fact that the Switch 
4 is open. 
As the crank 39, moving upwardly, approaches 

its uppermost position after having pursued 
about 300 of a complete cycle, the limit switch 
4-which is suitably positioned on the press 
frame adjacent the side of the cross-head 34 
is engaged and closed by a cam-piece 45, or 
its equivalent, suitably mounted in such position 
On the Cross-head 34 as to effect, the mentioned 
closing of the said limit switch, the mounting 
preferably being similar to the mounting of cam 
piece T, to permit vertical adjustment. It is 
important to observe that limit, switch. A is 
one which may be operated to close a circuit 
therethrough. Only through movement of its op 
erating arm in one direction. The said switch, 
or its operational equivalent, furthermore, is so 
mounted in relation to the Cross-head 34 that, 
although the cam-piece 45 may engage and 
move the operating arm of said switch. On both 
the up and down strokes of the cross-head. the 
said switch nevertheless is operated and closed 
only on the upstroke of the cross-head. 
The closing of the Switch 4 by the upwardly 

moving cam-piece f45, completes the mentioned 
gag-shifting circuit, through the solenoid , 
thereby energizing the latter-which, through 
link 92 and arm C3, rotates the shaft 98 clock 
wisely, moving electric latch 9 to its non-latch 
ing position and thus releasing the clutch hook 
90. As indicated in Fig. 7, this preferably oc 
curs approximately at the 300 point in the cycle 
of crank 30, at which moment electric latch key 
way 88 is at its lowermost point of rotation 
and, by reference to Fig. 5, it may be seen that 
the keyway 88, when in its said lowermost posi 
tion, is just about to move into registry with 
shaft keyway 86 and the rolling key 85 therein. 
As the keyway 88 moves into registry with the 

keyway 86, the rolling key 85 is free to turn, in 
response to its torque spring, to the position 
thereof shown in Fig. 6, in which the clutch 8 
is fully engaged. Following engagement of the 
clutch, the shaft 80 is constrained to turn with 
the wheel 82, thereby turning gear wheels 79 and 
77 and drum 76, and causing the toothed seg 
ment. 70 to rotate and draw the rack 66 for 
wardly, as viewed in Fig. 4, to turn the gag 55, 
from its inoperative position, toward its oper 

12 
ative position relatively to the non-rotatable, 
lower castellated member 49. 
The mentioned turning of the drum 76 con 

tinues until the protruding clutch hook 98 en 
gages the cam latch 92 and is depressed by the 
latter to disengage the clutch 8f and limit the 
mentioned rotation of the shaft 80 and the drum 
76 to 180°. As a result of this half-turn of the 
diura , the rack 66 is shifted from its extreme 
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rearmost position, as shown in Fig. 4, to its op 
posite extreme or most forward position, thereby 
effecting a rotational shift of the gag 55 from 
its inoperative position to its operative position. 
as shown in broken lines in Fig. 4. 
As indicated in Fig. 7, the shifting of the gag 

55 to its operative position takes place during 
the movement of the crank 30 through about 
60°, at the top of its stroke-which may cor 
respond to about the hereinbefore-mentioned 1''' 
of vertical movement of the gag 55 above and 
clear of the lower castellated member 9. Fig. 7, 
in addition, indicates the fact that the period of 
the mentioned disengagement of the clutch 8, 
effected by latch 90, occurs in a rotational period 
of the wheel 32 which follows, by 180° rotation 
of said wheel, the period of engagement of the 
clutch caused by the release of latch 9, and 
that the said disengagement of the clutch is 
completed substantially upon completion of the 
shifting of the gag 55 to its operative position. 
As also shown in Fig. 7, the shifting Of the 

gag to its operative position is completed by the 
time the cross-head 34 has moved downwardly 
to take up the mentioned 1' clearance, so that 
the lower surfaces of the fingers of the gag 56 
engage the upper surfaces of the fingers of the 
lower castellated member 49, and thus, as the 
gag moves downwardly with the cross-head 34, 
it forces the member 89 downwardly with the 
pressing slide 23, within which it is mounted, to 
effect the pressing stroke, for yielding the de 
sired operation upon the blank in the press, and 
a return stroke for opening the press. 
As the cross-head 3 approaches the end of 

its return or up-stroke-or, more particularly, 
after the crank 3 has pursued about 300 of its 
rotation-the can-piece it, being properly posi 
tioned for the purpose upon the cross-head, ac 
tulates the arm 2 and shifts the cam latch 32 
to its non-latching position, thereby again re 
leasing the clutch hook 9 and permitting the 
elliptic portion 8 of the rolling key 85 to en 
gage within the can latch keyway 89 which, at 
the time, is substantially at the top of its rota 
tive movement, as may be understood by refer 
ence to Fig. 7. The engagement of the rolling 
key in the keyway 89, effecting engagement of 
the clutch 8, causes a further rotation of the 
drum 76, to move the rack 66 rearwardly, 
The further rotation of the drum 76, follow 

ing release of the cam latch 92, is limited to a 
second 180, in mugh the same nanner as the 
first described 180° of rotation thereof was 
limited-that is, by the engagement and de 
pressing of the clutch hook 93 by the electric latch 
8, which, after its mentioned movement to non 
Iatching position by the solenoid 89, was re 
stored to its latching position by the momentary 
opening of limit switch 3, through the engage 
ment of the operating arm of said Switch by a 
can 6 mounted, adjustably, upon gear wheel 
9. The can 46 is so positioned on the wheel 
9 as to open the switch 37 to reset the latch 

9i, preferably at an internediate time during 
the shifting of the gag to its operative position. 
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By reference to the wiring diagram included 
in Fig. 4, it may be seen that the described 
momentary opening of the switch 37 breaks the 
holding circuit through the magnet 34, thus 
causing the latter to release the contactors 38 
and 35, thereby de-energizing the solenoid 80 
and enabling the torque spring (4 to reset the 
latch. 9 in its latching position. 
The mentioned second 180° rotation of the 

drum restores the gag 55 to its inoperative posi 
tion, as shown in full lines in Fig. 4, in which 
position it remains, leaving the press running 
inoperatively until the operator again preSSes 
and closes the push-button starting switch 3 
to effect another pressing stroke of the pressing 
slide 23. 

It may be readily understood, from the fore 
going description, that the push-button starting 
switch 30 may be operated at any point in the 
rotation of the crank 3. If it is pressed at the 
moment during which the switch 4 is held 
closed, the solenoid will function instantly to re 
lease the electric latch 9 to shift the gag and 
start, the pressing stroke of the slide 23. Closing 
of the switch 38 at any other point in the rotation 
of the crank 39 will result in operation as herein 
before described in detail. 
The press operating mechanism comprising the 

present invention, may advantageously include 
fuid actuated means for urging the gag to its 
operative position and holding it in that position 
while the motor 3 is being operated under man 
ual control as, for example, for inching the press 
slide when dies are being set in the press. Such 
means may comprise an air cylinder 59 suitably : 
mounted on the press frame, an air line 5 lead 
ing from a suitable air pressure source into one 
end of said cylinder, a piston 52 having a piston 
rod 53 extending from the other end of the cyl 
inder, a link 54 pivotally connected to said rod, 
and a yoke 55 on the free end of said link, 
adapted to be pivotally pinned to the outer or free 
end of the arm 3 of the toothed segment, 79, in 
place of the pitman 74. Obviously when the link 
54 is connected in this manner, the establish 
ment and maintenance of suitable air pressure in 
the cylinder 53 through the line 5, serves to 
shift the gag 55 to its operative position and hold 
it there so that the Operation of the press may be 
manually controlled in a convenient manner at , 
any point in its operating cycle, the gag 55, mean 
while, being effectually restrained against unin 
tended shifting to its inoperative position. 
The present invention, as inay be gathered from 

the foregoing description, provides effective means 
for shifting from inoperative to Operative running 
of a press, which means impose only relatively 
light engaging stresses upon the clutch, inasmuch 
as the parts directly controlled by the clutch are 
relatively light in weight in comparison to the 
ponderous, continually moving parts of the press 
and to the press Slide to which movement is ulti 
mately communicated. 
In addition, the design and coaction of the parts 

of the gag operating mechanism are such as to 
yield little or no tendency to coast after the 
clutch is released; the gag 55 (the heaviest part 
of the structure directly controlled by the clutch), 
the rack 66, the segment (), and the pitman 74, 
all being reciprocating members which reach their 
limits of novement at the moment of the release 
of the clutch so that their momentum is spent 
upon reaching their respective limits of move 
ment, thus leaving no material inertia force to 
cominence an uncontrolled reverse movement of 
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4. 
said reciprocating members. Although the drum 
6 develops momentum which tends to cause it to 

coast after release of the clutch, the inertia pres 
ent in the mentioned reciprocating parts, upon 
reaching their limits of movement, strongly op 
poses the coasting tendency of the drum 76 and 
this condition, together with the action of the de 
Scribed brake device, assures stopping of the drum 
6 immediately upon release of the clutch. 
The invention reduces the manual operation of 

the press to the mere pressing of the starting 
switch 30, all shifting of parts to yield the de 
scribed operation being accomplished automati 
cally. This, by eliminating the human factor in 
the Operation of the press parts during a pressing 
cycle, yields a substantial measure of safety both 
to the operator and to the press. Improved safety 
conditions are also derived from the fact that 
When the press is running inoperatively and an 
Operator or operators are positioning a bank in 
the press, the press slide can not be caused to 
descend except by pressing of the starting switch 
:39, which, of course, may be so placed as to 
render it practically impossible to be operated un intentionally. 
Other advantages of the present invention will 

be readily perceived. It will also be realized that 
the structures illustrated and described herein 
COInstitute only one embodiment to which refer 
ence has been made mainly for illustrative pur 
poses, and that the inventive concept may be 
effectuated in various structures other than those 
illustrated and described herein without depart 
ing from the invention as defined in the following 
claims. 
What I claim is: 
1. In a press having a reciprocable pressing 

slide, a continuously reciprocable cross-head, and 
a Castellated member adapted, by rotation there 
of, to Operatively connect and disconnect saidslide 
With respect to the cross-head; an operating mech 
anism comprising actuating means for rotating 
Said castellated member, manually operable first 
control means, second control means operable, 
after momentary operation of said first control 
means, to cause operation of said actuating means 
at a predetermined point of movement of said 
CrOSS-head, to rotate said casteiated member to 
an Operative position and thereby constrain the 
slide to move through a pressing cycle with said 
Cross-head, and third control means operable to 
control Said actuating means at a later prede 
termined point of movement of said cross-head, 
to cause Said actuating means to rotate said cas. 
tellated member from said operative position to 
an in operative position to remove the mentioned 
constraint and permit the said slide to remain at 
rest Wihile reciprocation of the cross-head con 
tinues. 

2. In a press having a reciprocable pressing 
slide, a reciprocable cross-head for actuating said 
slide, running gear for continuously reciprocating 
Said CrOSS-head, and a movable gag member for 
establishing and dis-establishing coaction between 
the cross-head and the slide, to control actuation 
of the latter: Operating means for operating the 
pressing slide comprising a second running gear 
mechanism for moving said gag member between 
operative and inoperative positions, a clutch 
mechanism for establishing and dis-establishing 
such coaction between the said second running 
gear mechanism and the gag member to control 
the movement of the latter, means for operating 
the clutch mechanism to establish the latter co 
action, and means operable independently of the 
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latter means for operating the clutch mechanism 
to dis-establish said latter coaction. 

3. In a press having a reciprocable pressing 
slide, a continuously reciprocable cross-head for 
actuating said slide, and a gag which is rotatable 
to obtain coaction between the cross-head and 
the slide, effecting actuation of the latter; Oper 
atting means comprising a reciprocating gag-ac 
tuating member for rotating said gag back and 
forth between operative and inoperative positions, 
a crank mechanism for reciprocating said gag 
actuating member to rotate said gag, a clutch 
mechanism for controlling the operation of said 
crank mechanism in tired relation to the move 
ment of the cross-head to cause timed rotation 
of the gag between its ninentioned positions, and 
means operative independently of each other, for 
operating the clutch mechanism to cause rotation 
of the gag to each of its mentioned positions. 

4. In a press having a reciprocable pressing 
Slide, a cross-head, a shiftable gag for Operatively 
connecting and disconnecting Said Slide and cross 
head, and driving means for continuously recipro 
Cating said cross-head and for actuating said gag: 
Operating means for operating the pressing slide 
comprising an eccentric device for moving said 
gag between an operative position corresponding 
to the extreme position of an eccentric portion 
of the eccentric device in one direction, and an 
in operative position corresponding to the extreme 
p3sition of the said eccentric portion in the oppo 
site direction, a clutch for controlling the driving 
connection between said driving means and said 
eccentric device, and separate clutch operating 
means for operating said clutch to start and stop 
said eccentric device to move the latter from 
either of said extreme positions to the other, and 
thereby shift said gag alternately between opera 
tive and inoperative positions thereof to cause 
actuation of the slide through coaction thereof 
With the Cross-head, followed by a termination of 
such slide actuation. 

5. Press operating means according to claim 4, 
further characterized in that the clutch Operating 
means comprise latches operable, Substantially 
upon the eccentric portion reaching either of its 
mentioned opposite extreme positions, to disen 
gage the clutch to terraniinate one novenient of the 
gag, and being releasable to cause engagement 
of the clutch and a subsequent movement of the 
gag. 

6. Press operating means according to claim 4, 
'filrther characterized in that the clutch operating 
means comprise latches operable, substantially 
upon the eccentric portion reaching either of its 
mentioned opposite extreme positions, to disen 
gage the clutch to terminate one movement of 
the gag, and being releasable to cause engagement 
of the clutch and a subsequent movement of the 
gag, and further comprising means operable in 
response to moveilent of the croSS-head for re 
leasing each of said latches. 

7. Press operating means according to claim 4, 
further characterized in that the clutch operating 
means comprise latches operable, Substantially 
upon the eccentric portion reaching either of its 
mentioned opposite extreme positions, to disen 
gage the clutch to terminate one movement of 
the gag, and being releasable to cause engage 
ment of the clutch and a Subsequent movement 
of the gag, one of said latches being electrically 
operated to permit electric control of the starting 
of press slide reciprocation. 

8. Press operating means according to claim 4, 
further characterized in that the clutch operating 
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16 
means comprise latches operable, substantially 
upon the eccentric portion reaching either of its 
mentioned opposite extreme positions, to disen 
gage the clutch to terminate one movement of 
the gag, and being releasable to cause engagement 
of the clutch and a subsequent movement of the 
gag, one of said latches being electrically operated 
to permit electric control of the starting of press 
slide reciprocation and another of said latches 
being operable by the press slide during movement 
thereof to terminate such slide reciprocation. 

9. In a press having a reciprocable pressing 
slide, a cross-head, a gag for operatively connect 
ing said slide and cross-head, and driving means 
for reciprocating said cross-head continuously 
and for actuating said gag; operating means Com 
prising a crank mechanism for oscillating Said 
gag, a clutch for controlling the driving connec 
tion between said driving means and Said crank 
mechanism, a clutch operating member which ro 
tates With said clutch when the latter is engaged, 
an electric starting circuit subject to manual Con 
trol at any point in the movement of the cross 
head, an electrically releasable latch for engaging 
said clutch operating member to disengage the 
clutch, a second electric circuit, partially con 
trolled by said starting circuit for controlling the 
operation of said latch, a switch in Said second 
circuit, operable by the cross-head at a point of 
approach thereof to the top of its stroke following 
manual closing of the starting circuit, to close 
said second circuit and release Said latch to cause 
the clutch to become engaged and, as a result, 
to cause the gag to move to operative position at 
the top of said stroke of the cross-head to start 
a pressing stroke of the press slide, a second re 
leasable latch for engaging said clutch operating 
member to disengage the clutch after 180° rota 
tion thereof, and means, operable in response to 
movement of the cross-head, for releasing said 
Second latch at a substantially corresponding 
point in the next approach of the cross-head to 
the top of its stroke, to cause the clutch again to 
become engaged and to rotate a further 180° to 
move the gag back to inoperative position to ter 
ininate the movement of the slide, the said elec 
trically controlled latch being arranged to engage 
Said clutch operating member to again cause 
disengagement of the clutch to terminate the last 
mentioned gag rotation leaving the operating 
means in condition to function in a later similar 
cycle of operation. 

10. In a press having a reciprocable pressing 
slide, a cross-head, a gag for operatively connect 
ing said slide and cross-head, and driving means 
for reciprocating said cross-head continuously 
and for actuating said gag; operating means 
Comprising a crank mechanism for oscillating 
Said gag, a clutch for controlling the driving con 
nection between said driving means and said 
crank mechanism, latches for controlling the 
clutch to yield intermittent Oscillation of said gag, 
electric apparatus, for controlling a first one of 
Said latches, comprising manually operable circuit 
Control means and circuit control means operable 
in response to movement of the cross-head and 
arranged to coact with said manually operable 
means to operate said first latch to cause the gag 
to move to operative position to start reciproca 
tion of the slide through coaction thereof with the 
CrOSS-head, and means, responsive to movement 
of said cross-head, for operating a second one of 
Said latches to cause the gag to move to inopera 
tive position to terminate such slide reciprocation. 

11. In a press having a reciprocable pressing 
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side, a continuously reciprocable cross-head, a 
gag for operatively connecting said slide and 
cross-head, and driving means for reciprocating 
said cross-head; operating means for operating 
said pressing slide comprising a crank mechanism 
for oscillating said gag, a clutch connection be 
tWeen said driving means and said crank mecha 
nism, an electrically operable latch, an electric 
circuit for controlling the shifting of said latch 
from latching to non-latching position to permit 
the clutch to become engaged to cause movement 
of the gag to operative position, and means actu 
ated by said crank mechanism for breaking said 
circuit to restore the latch to latching position. 

12. In a press having a reciprocable pressing 
slide, a continuously reciprocable cross-head, a 
gag for operatively connecting said slide and 
cross-head, and driving means for reciprocating 
said cross-head; Operating means for operating 
said pressing slide comprising a crank mechanism 
for Oscillating Said gag, a clutch connection be 
tween said driving means and said crank mech 
anism, an electrically operable latch, an electric 
circuit for controlling the shifting of said latch 
from latching to non-latching position to permit 
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8. 
the clutch to become engaged to cause movement 
of the gag to operative position, and means, Op 
erative subsequently to the mentioned shifting of 
said latch, for breaking said circuit to restore the 
latch to latching position. 
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