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TRIMMING MACHINE
Leo C. Shippy and Elwood H. Sy, Lockport, N. Y.,
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Detroit, Mich., a cqrporatlon of Delaware
Application June 21, 1947, Serial No. 756,198
(CL 164—56)

o 5 Claims.
1

This invention relates to an 1mnroved machme
for trimming or cutting the draw flange from a
shell drawn from sheet metal as a finishing oper-
ation to provide a straight sided wall having a
clean cut.

A preferred embodiment of the improved ma~
chine consists essentially in a pair of cutting dies,
one to be projected into fixed position inside the
shell and the other to surround the shell and to be
laterally shiftable for cooperatlon with the cut-
ting edge of the inner stationary positioned die
to shear through the shell wall from the outside
to the inside below the draw flange and to be
actuated by a series of contractible-expansible
power devices controlled in timed sequence to im-
part to the outer die an oscillating movement
starting at a point and continuing around the

shell perimeter to the starting point, with an an-
gular shear agtion throughout its entlre cir-
cuit.

Tn general it may be sald that the escillation of
the outer shear ring is accomplished by means
of spaced apart hydraulic piston cylinder motors
with at least one providing reciprocation in-a
direction substantially at right angles to the gen-
eral direction of reciprocation produced by th2
others and all being swivelly mounted for a slight
swinzing action to com=ensate for relative pro-
jection angd retraction of the ssveral pistons in a
predetermined cycle. By properly cycling fthe
relative projection and retraction of the pistons
th2 shear ring is shifted fore and aft and sidewise
through an oscillatory travel pattern which brings
together the cutting edges in angular relation at a
given starting point and the continuous cutting
all the way around so as to plogresclvew shear
through the shell Wall '

In the auccmpanymg drawinzs 1111 stratlng the
preferred embodiment referred to Figure 1 is a
fronu elevation of the machm° assembly partly in

ection and with the dies.in epen relation; Flgure
2 is an enlarged Dlan view. of the machme ked
plate looking in the urwulon “of the arrows on line
23 of Figure 1 and showing the outer shear ring

in centel ed relation to-the innst:die, which latter *

is shown in section in clos~d die position; Figure 8
is a transverse vertical section as on line 3—3 of
Pigure 2; Figure 4 is a detail sectional view show~
ing the cutting steels in shearing relation; Figure
5 is a vertical sectional view on line 5—5 of Fig-
ure 3; Figure 6 is a horizontal:section'on line 6—8§
of Fl"ure 1; Figure 7 is:a vertical section on line
-7 of Figure 6; Figure 8 is a detail elevational
view, partly in section, of a .cam control:mech~

anism and is llustrative of the several cams by -

which the operation of the- machine i3 cycled
Figures 9 to 14, inclusive, are diagrammatic views
showing several relative posmons of the inner and

, outer shearmg steels in the range of osclllatlon of
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the outer die ring and Figure 15 isa diagram of

‘the hydraulic control circuit.

Referring to the drawings, the bed plate | is
supported above the floor upon suitable standards
which also house the hydraulic operating mech-
anism, the manual controls which are mounted
on the front face of the machine within con-
venient reach of the operator, as seen in Figure 1.
Projecting upwardly above the bed plate are a
series of posts 2—2 for slidably guiding a ver-
tically reciprocal ram 3, whose piston rod 4 has
its piston 5 enclosed within a cylinder & sup-
ported by a cross bar 7 carried at the tops of the
posts 2—2. Fluid pressure directed to the top of
the cylinder 6 will lower the ram for closing the
dies over the work positioned therein and pres-
sure fuid delivered to the bottom of the ecylinder
6 will raise the ram upon completion of the die
shearing operation.

Adjustable stops to limit the extent of down-~
ward ram movement gre provided by means of

‘dependent posts 8—8, carried by the cross bar 7
‘and terminating in enlarged heads-for abutment

by adjustable sleeves 9, as best seen in Figure 7.
Unison adjustment of the sleeves for hoth stop
rods 8—38 is afforded by a single hand crank 1§
mounted on a worm shaft {1 and which has a
chain drive 12 with a companion worm shaft 13
and each worm is geared to a wheel (4 keyed to
a nut 15 having threaded engagement with the
stop sleeve 9 slidably keyed on the post 8. Thus
by turning the crank {0 the stop sleeves may be
raised and lowered in unison to change the lower

limit of ram travel and thereby set up the ma-

chine for proper allcnmer\t of the die cufting
edges.

At the lower 11m1t of ram closing movement tha
inner die is held in fixed position during the die
cutting operation. This inner die, which is re-
movably secured by screw studs 18 to the bottom
of the ram is shown as consisting of a holder {7
to which is fixed a plate-like cutting steel 18,
its cutting edge is formed by its lower corner
alound the four sides in the case of a die for a

bhlank -having four rectangular side walls, as is
true of the drawn shell 1§ as illustrated.  The

.companion cutting edge is afferded by the upper
‘interior corner of a cutting steel ring 28 se-
«cured to a holder 2§ which is detachably held by
-screw studs 22 to g die plate 23 slidably mounted
.on"the top surface of the bed plate f.

The
shifter plate 23 includes as an assembly .th ere-
with a shouldered retainer ring 24 slidably en-

gaging the undersurface of an inwardly extend-~

ing shoulder on the bed piate { bounding the die
opening therein. It also includes a U-shazed
strap 25 whose arms are welded or cbherwise
secured to the retainer ring 24 and which mounts
a work strivper and clamping element. Spacer

bolts 26 secure to the strap 25 a strap 27 for slid-
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ably locating a pair of guide bolts 28 on a bhar
29, which is depressible against the elastic force
of coil springs 30 surrounding the bolts 28 and
engaged at opposite ends with the bars 27 and
28. A cenfral button or contact member on the
stripper bar 29 cooperates with a central post 31
shiftably carried by the ram to engage and clamp
the bottom of the shell 18 against the spring
pressed stripper when the ram is closed. The
post 31 is mounted on a slider or filler plate 32
which rests against the bottom of the die steel
18 and is flexibly suspended by means of a pair
of swinging bolts 33. Each bolt has a semis-
pherical head seated in a socket in the plate 32
and a coil spring surrounding the bolt and re-
tained by the end nut presses against the semi-
spherical washer seated in a socket in the die
holder 17 so that the spring maintains the plaie
in snug sliding contact with the die and tends
automatically to center the filler plate 32 while
accommodating its sidewise shifting movements
by the tilting of the bolts 33 when the outer ring
is shifted during the shearing operation, as seen
in Pigure 4.

The shearing gperation occurs when the outer
ring and with it the shell or work is shifted lat-
erally in relation to the inner die 18. To shear
through the four side walls of the shell the outer
die must be shifted from side to side in both di-
rections and forward and backward and for an
angular shear cut the ring needs to be cocked
relative to the fixed inner die as an incident to
its travel. This conveniently is accomplished by
the use of three spaced apart power motors ar-
ranged as seen in Figure 2, with one af the side
and two of the motors at the rear of the machine
toward the right and left-hand ends of the shift-
able ring. HEach motor has ifs plunger secured
to the ring by a pivot pin, as indicated by the nu-
meral 38, and hes its opposite end swiveled by
a pin 37 mounted on an adjustable lever 38 ful-
crumed at one end on the bed plate | and having
its opposite end located between a pair of adjust-
able plungers, at least one of which is in the
nature of a set screw mounted in a machine
bracket 33 whereby the machine can be set up so
that the cutting ring is properly centered with
reference to the inner die steel 18. The projection
and retraction of the plungers relative to each
other will control the patitern followed by the die
ring in shearing off the draw flange.

Structurally the several plungers are identieal
and each includes the swiveled cylinder 40 and
the plunger 41. The interior of each cylinder
has shouldered portions receiving a large piston
A2 and a small piston 43, the latter of which is
fixed to the plunger 4f. As seen in Figure 3, the
pistons are centered in the step cylinder bore
with the larger piston 42 seated against the in-
termediate shoulder and in turn seating the
inner end of the smaller piston 43. Suitable
spacer formations afford clearance between abut-
ting face areas of the two pistons and the inter-
vening space communicates with a lateral port
£4 in the piston wall. Similar ports 45 and 48
communicate, respectively, with the inner side
of the larger piston and the outer side of the
smaller piston. Restricted ports 87 and 48 com-
municate the central port 44 with the respective
end ports 45 and 46. Thus if the central port 44
is vented or opened to a drain while pressure fluid
is delivered to both of the ports 45 and 46 the
pistons will be held in the centered relation
shown. To project the plunger outwardly the re-
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4
lief or drain from the port 44 may be closed
whereupon pressure will build up on the inner
face of the small pistons 43 and since its effec~
tive surface area is greater than that presented
to the pressure on the outer face of the piston an
outward movement of the plunger will occur.
For retracting the plunger to centered position
the port 44 is again open to drain and for a fur-
ther retraction of the plunger to its innermost
limit pressure fluid can be cut off from the port
45, which is then vented through the connect-
ing passage 47 so that pressure on the outer side
of the smaller piston moves the larger piston 42
to its inner limit. Restoration to centered posi-
tion will occur when pressure fluid is again in-
troduced into the port 45,

To initiate the cut starting at the forward
left-hand corner at the side wall of the shell or
that which as seen in Figure 2 is toward the left-
hand bottom of the view, the plunger in the sin-
gle side cylinder is projected outwardly and at the
same time the plunger in the left-hand back cyl-
inder is also projected outwardly slightly so that
the ring is tilted in relation to the fixed innsr
die and its edge adjacent the forward left-hand
side of the die is brought into cutting relation
with a corresponding point at the cutting edge
of the fixed die. The movement carries with it
the blank or shell and the backing or filler plate
32 into the relation illustrated in Figure 4. Con-
tinued outward projection of the plunger in the
side. cylinder will continue the shearing action
through the right-hand side wall of the shell to-
ward the rear of the machine until the dies as-
sume the relative position illustrated in Figure
9. Further outward projection of the plunger
in the left-hand rear cylinder will start the cut-
ting knife shearing through the back wall with
a continuous travel toward the right until g mid-
point in the length of the wall is reached when
the plunger is fully projected. The relation of
the parts will be that generally illustrated in
Figure 10. Coincidentally with the final cutward
projection of the left-hand rear plunger will be
the outward projection of the right-hand rear
plunger to continue the cutting through the back
wall to completion when the relation of the parts
will be that illustrated in Figure 11, wherein all
the plungers are at their outer limit. To sheer
forwardly through the right-hand shell wall the
pistons in the right-hand rear cylinder and the
single side cylinder are both retracted inwardly
in a proper ratio of spesd and at the completion
of the cut the parts will be in the relative posi-
tion shown in Figure 12. Thereafter the front
wall will be sheared toward the left with a con-
tinuation of the inward retraction of the right-
hand rear plunger until a mid-point is reached,
as seen in Figure 13, whereupon the left-hand
rear plunger will be started inwardly to complete
the shearing operation when the parts will as-
sume the relation illustrated in Figure 14. All
plungers may then simultaneously be returned to
centered position for returning the dies to the
centered relation shown in Figure 2.

Automatic operation of the machine through
a given cycle can be controlled by sui‘able hy-
draulic circuit, such as diagrammatically repre-
sented in Figure 15. As here seen the outer ends
of each of the three cylinders have their ports
46 joined by branches of a delivery manifold 59
to which pressure fluid is supplied by a motor
driven pump 51 from a sump or supply reservoir
52. Manually set metering valves 53 in each
branch insure proper ditribution of the fluid be-
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tween the several cylinders. HBach: central drain
por: 44 is connected to a drain manifold B4
leading back to the sump 52 under ccnbrol of
individual slide valves Z5—85. Properly con-
toured cams 55a, 55b angd 55¢ on a common shafb
56 time the operation of the respective slide
valves 58. Delivery of pressure to the end ports
. 85. of the several cylinders from the pressure
manifold is under control of separate valves §7,
one for each cylinder, and the operation of these
are timed by the respective cams §1¢, 570 -and §7¢
on the shaft 55. Another timing cam &3 on the
shaft 56 controls the slide valve 56 which com-
municates with the delivery manifold %8 to cne
or the other of the delivery lines 88 and 61 lead-
ing to the oprosite ends of the ram operating
cylinder 6.. When the valve 58 is operated to
direct pressure fluid selectively through one of
the lines 68 or 61 the other line simultaneously
is connected to the drain manifold 54. Both of
the pressure delivery lines 63 and 8! are also
connected to a pressure relief valve 62 for by-
passing excess liguid back fo the drain mani-
fold 54. As a further safety precaution against
excess pressure build-up a limit valve €3 is pro-
vided in the line 68 to be opened by engsgement

of the ram as it reaches its upper limit of move~

ment. For machine set-up purposes 2 normally
closed control valve 84 is provided to connect the
opposite sides of the plunger 6. For rotating the
cam control shaft 56 through one revolution a
fluid pressure motor 85 having a manually con-
trolled pressure control valve 66 is provided to
receive pressure fluid from a pump 67, also con-
nected with the supply tank 52. A pressure relief
valve 68 joins the pressure delivery line from the
pump 67 to the drain manifold 54 and a similar
pressure relief valve 69 is provided for the pres-
sure fluid manifold 50 associated with the pump
5i. A valve 70 controls communication from the
pump 67 to the operating motor 85 and this valve
is under manual ccntrol of a starting button Tt
and a stop button 712 as well as under automatic
control of a cam 13 on the shaft 58. The manual
stop button normally is provided for safety pur-
poses and ordinarily the cycling of the machine
is begun. when the starting button is depressed
to feed pressure fluid to the operating motor 885.

Assuming that the dies are open and a blank
has been inserted in the machine the operator,
by depressing the starter button, will cause the
machine automatically to go through its cycle
beginning with the depression of the ram 3 to
close the dies and thereupon throvgh the several
cams control the proiection snd retraction of the
several die shifting cylinders in prede*ermined se-
quence after which the dies are opened and the
control cam 13 cuts off further pressure fluid flow
to the motor 5. When flow to the motor 85 is di-
verted it is directed to a fitter 74 and a heat ex-
changer 15 before returning to the sump in order
to avoid excessive ligrid temperature and the cir-
culation of sledge and dirt. -

" We claim:

1. In a shearing machine, a reciprocatory ram
having a cutting die movable to open position for
insertion and removal of a workpiece into the
machine and movable to closed stationary posi-
tion inside the peripheral wall of a work piece in-
ser‘ed in the machine, a shiftable carrier for the
-workpiece shiftable in all directions in a single’
plane normal to the direction of ram movement,
a, shear die ring fixed to the shiftable carrier in
surrounding relation to the outside of said periph-
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eral wall of the workpiece for cooperation with
the fixedly located die, a pair of travel guides for
said ram having stops to define the limit of ram
closing travel, adjustable bearing sleeves on the
ram for terminal abutment with said limit stops
and hand erank operating mechanism arranged
to adjust said sleeves in unison for the closed posi-
tion setting of said cutting die in proper operative
relation with the shear die ring.

2. In a shearing machine, a cutting ring for co-
operation with a cutting die surrounded thereby, a
support shiftably mounting said ring, means to
impart an oscillatory path tosaid ring for progras-
sive annular shearing travel around the cutting
die, including a series of fluid pressure motors
joined to the ring at spaced points, a source of
motor operating fluid pressure, valving controil-
ing pressure fluid circulation to said motors and
timing mechanism for cycling the contrel valving
for pressure fluid delivery according to a 'prede-
termined sequence.

3. For shearing through an annular wall of a
workpiece, cooperating male and female dies to
receive the wall therebetween, a plurality of power
operated plungers pivotally joined a’ spaced apart
points to one of the dies for moving the same in
various directions in a single plane, means pivot-
ally mounting each plunger for swinging travel
in said plane, each relative to the other and cycl-
ing mechanism for applying cperating power to
the respective plungers in predetermined succes-
sive relation and thereby oscillate said movable
die in angular shearing relation with the other die
in continuous circuit through the annular wall of
the workpiece.

4. In combination, a pair of cooperating shear
dies, a series of power. devices hinged in spaced
apart relation to one of the dies, swiveleg mounts
for said devices to enable their relative oscillation
under differential operation thereof, and operat-
ing eycle control means governing power response
of said devices in given successive action for rela-
tive swinging of the dies. .

5. In a device for effecting an angular cut in a
continuous circular path through an annular wall,
an annular shear die to surround the annular
wall to be sheared, a fixed support, a set of three
power operated expansible-contractible devices,
each comprising a plunger member and g casing
member, means hingedly connecting one member
of each device to the fixed suoport and the other
member of each device to the shear dies in an

“arrangement wherein the expansion and contrac-

tion of two of the devices is directed angularly
to that of the third device, and means to supply
power to said devices in timed sequence and
thereby oscillate the die through six consecutive
shearing strokes, each successive stroke shearing
through the wall starting from tre end of the pre-
ceding strcke shear and completing the shearing

operation in one continuous sweening circuih.

. LEO C. SHIPPY.

ELWOOD H. SY.
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