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11 Claims.

This invention relates to an attachment pri-
marily designed for use in connection with die
presses and is particularly concerned with a feed
mechanism for supplying articles to the die press
in a rapid and orderly manner.

While it will become readily apparent from the
following specification that the present invention
will find broad and practical utility in many and
various different fields, the aparatus is primarily
designed for use in connection with a press for
performing operations upon inner trim panels
during various steps in the course of their manu-
facture.

While the apparatus of the present invention is
susceptible of use on many and different kinds of
presses, it is primarily designed for use in con-
nection with a press having a vertically movable
ram which carries a die, which die is adapted to
cooperate with a plane surfaced bed in order to
perform the operation required. The present in-
vention contemplates the provision of a bed for
a press of this general type, which bed is readily
movable or shiftable with respect to the press as
a whole in order that articles to be operated upon
may be conveniently mounted upon the bed and
after being so mounted, the bed may be bodily
shifted into position beneath the ram of the
press.

The present invention contemplates the provi-
sion of novel and particularly effective and sat-
isfactory means for mounting the bed portion of
g, press of this type in order that the bed as a
whole may easily be moved from operative posi-
tion beneath the die into an inoperative position
adjacent the die.

Still further the present invention contem-
plates the provision of a bed for a press of this
type, which is not only reciprocably mounted but
which bed has an area substantially twice that of
the ram of the press in order that an article to
be operated upon by the press may be convenient-
1y mounted upon the bed and then shifted into
position beneath the die of the press. ‘While the
ram of the press descends to operate upon the
article thus positioned within the press, an addi-
tional article may be positioned upon the exposed
half of the bed of the press, thus making possible
extremely rapid operation of the apparatus as a
whole,

It is a primary object of this invention to pro-
vide a feed mechanism of the general type de-
seribed above, which may be utilized as one unit
in an assembly line in which a plurality of oper-
ations are successively performed upon a series of
articles being manufactured. In such installa-

(CL 164—21)

tions as this, it is essential that the operation of
the press be controlled synchronously with re-
spect to the remainder of the units in the assem-~
bly line and to achieve this end, the present in-
vention contemplates the provision of novel, sim-
ple, and particularly improved hydraulic means
for causing not only operation of the press proper
but shifting of the bed thereof, which movements
are effected synchronously with the remainder
of the units in the assembly line in which the
press is disposed.

Still further the present invention contem-
plates the provision of a construction of this ge-
neric type in which an extremely simple and
satisfactory mounting for the shiftable bed por-
tion of the press is provided, in order that this
bed portion may be conveniently and rapidly
shifted and yet at the same time provide an ex-
ceptionally strong and rigid support for the work
being operated upon by the vertically movable
die of the press.

Still further it is an object of the present in~-
vention to provide novel and effective means
whereby the movement of the bed of the press
may be either controlled synchronously with the
units in the assembly line with which it is asso-
ciated or may be independently manually actu-
ated. '

Still another object of the present invention
consists in the provision of means for mounting
a reciprocable bed of the type outlined above such
that its vertical position and its position within
the press is accurately controlled at all times.

Many other and further objects, advantages,
and features of the present invention will be-
come clearly apparent from the following specifi-
cation when considered in connection with the
sccompanying drawings forming a part thereof.

In the drawings, :

Figure 1 is a fragmentary, side elevational view
of a blanking press with the improved feed mech-
anism mounted in cooperative relation there-
with; :

Fig. 2 is an enlarged sectional view taken sub-
stantially on the line 2—2 of Fig. 1, illustrating
the manner in which the shiftable bed of the
press is mounted; .

Tig, 3 is an enlarged fragmentary plan view
taken substantially on the line 3—3 of Fig. 1,
illustrating in detail the support for the shift-
able bed of the press;

Fig. 4 is a fragmentary sectional view taken
substantially on the line 4—4 of Fig. 3, illustrat-
ing in detail the actuating mechanism for effect~
ing shifting movements of the bed of the press;
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Fig. 5 is a fragmentary sectional view taken
substantially on the line 5—5 of Fig. 3, illustrat-
ing in detail the rack mechanism utilized for ac-
tuating the bed;

Fig. 6 is a fragmentary vertical sectional view
taken substantially on the line 6—6 of Fig. 3,
illustrating in detail one of the cylinders for ef-
fecting vertical movement of the ram of the press,
and .
Fig. 7 is a more or less diagrammatic plan view
of one form of control mechanism for effecting
synchronous and timed operation of the improved
mechanism.

It will become readily apparent from the fol- -

lowing detailed description that the improved
shuttle feed mechanism herein described is sus-
ceptible of use upon many and various different
kinds of presses and the particular form of press
illustrated in the accompanying drawings and de-
seribed below is merely illustrative of one specific
type of die press which has been found particu-
larly adaptable for use in connection with the
present invention.

This press includes a base frame 4 which ad-
jacent the corners thereof serves to support a
plurality of hydraulic cylinders {1. Extending
upwardly from each of the corners of the base
frame 10 are cylindrical posts 12, to the upper
extremities of which is bolted a stationary ram 13
by means of nuts §4. It will be apparent that the
posts 12 are rigidly secured to the base 0 and
consequently the position of the ram 13 is fixed
with respect to the base 18. The posts {2 serve
to provide means for vertically guiding a bed
frame {5 for the press, which is preferably con-
structed of a casting to provide an extremely
strong and rigid- structure, which casting has
apertures adjacent the corners thereof adapted to
receive and slide upon the posts 12.

The cylinders i each has a piston {8 therein,
the outer end of each piston being adapted to
abut against a suitable projection 18 formed upon
the under surface of the bed frame of the press.
Fluid is supplied to the cylinder f{ by means of
a conduit 20, the supply of this fluid being con-
trolled by the apparatus illustrated diagram-
matically in Figure 7 and described in detail
below.

It will be seen that as fluid is simultaneously
introduced into the cylinders {f, this fAuid will
effect an upward movement of the bed frame 15
of the press and finally effect a positive engage-
ment of the bed of the press with the stationary
ram (3. As is conventional in constructions of
this general character, the cylinder is provided
with a packing gland, including a collar 22, se-
cured in position by means of a series of cap
screws 23 and-serving to retain in position a body
of packing 24 in order to effectively seal the
piston and cylinder and preclude the escape of
fluid. ’

All of the improved mechanism of the present
invention is rigidly mounted with respect to this
vertically movable bed frame of the press and ig
adapted to move vertically therewith when fluid
is introduced into the cylinders {i. The bed

frame of the press has on each of the opposite

sides thereof a pair of outwardly extending chan-
nel members 25, which are supported in hori-
zontal position by means of diagonally down-
wardly extending bases 25 welded thereto and
welded to the bed supporting frame 15. These
outwardly extending channel member have their
outer ends interconnected by means of a channel
member 28 to provide a relatively strong substan-
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tially rectangular frame work approximately the
same size as the bed of the press on each of two
opposite sides of the press. In addition to the
channel members 25, this frame may include
similar steel braces 30 of channel section dis-
posed inwardly of the frame members 2% and
substantially parallel thereto. The inner ends of
these braces may be firmly secured in position
upon the bed frame of the press and the outer
ends may be welded to the channel member 28 at
the points 31.

These brace members 39 have at suitable in-
tervals therealong freely rotatable rollers 83 se-
cured thereto by means of bolts 34. These rollers
33 are preferably.so constructed and arranged
that the upper peripheral surfaces thereof all lie
in substantially the same plane and alsc lie in
substantially the same plane as the upper surface
of the bed supporting frame {3 which is disposed
beneath the ram {38 of the press.

A slidable steel bed 88, having an area substan-
tially twice that of the ram and bed supporting
frame of the press, is carried by the supporting
frame construction described above and is adapt-
ed for movement in a horizontal plane, which
movement is facilitated by means of the rollers
33 upon which this bed rests. Suitable guide
members 42 are secured to the outer surfaces of
the channel members 25 by means of bolts 43,
which guide members each have horizontally ex-
tending recesses or grooves 44 therein adapted to
receive the lateral edges of the bed 48 and guide
the same during horizontal movement, as herein-
after described in detail. These guide members

also serve to preclude movement of the bed 49 . -

upwardly away from the bed supporting frame of
the press.

In order to further guide the bed 48 during
horizontal movement, this bed plate has a metal
strip 46 secured rigidly to the under side there-
of, which strip is substantially trapezoidal in
cross section and is adapted to be received within
a dovetail recess formed in the bed supporting
frame of the press. This construction likewise
serves to guide the bed plate 48 during horizontal
movement and virtually precludes vertical move-
ment of the bed plate with respect to the bed
supporting frame. The strip 46 has the under
surface thereof preformed to provide a series of
teeth constituting a rack 48, which, as will here-
inafter be clearly seen, is utilized to effect longi-
tudinal movement of the bed plate with respect
to the press.

In order to additionally guide the bed plate
40 during its horizontal movement, a base mem-
ber B8 has its inner end secured to the bed sup-
porting frame 158 and its outer end rigidly secured
to the channel member 28 and extends through-
out the length of each of the frames in a position
substantially uniformly spaced between the
frame members 25, This member 38 serves to
support a plurality of rollers 51 rotatable upon
vertical axes, which rollers have frusto conical
surfaces and are adapted to engage the lateral
sides of the dovetail strip 46. It will be readily
appreciated that these rollers 51 serve, in com-
bination with the means described in detail above,
to facilitate movement of the bed plate 48 in a
predetermined plane and to preclude displace-
ment of the bed plate from such rlane.

‘While many and various suitable means may
be provided for effecting positive longitudinal
movement of the bed plate 42 with respect to the
bed of the press, the present invention contem-

10

26

1

o
Tt

P

50

55

60

70

75



10

15

20

25

30

36

40

45

50

65

60

65

70

75

2,176,548

plates particularly novel and effective means for
accomplishing this end.

A hydraulic cylinder 60 is rigidly bolted to the
side of the bed frame {5 by means of suitable in-
tegrally formed brackets 6§1. Means such as are
conventional in constructions of this general kind
are provided for introducing fluid to either end of
the cylinder, as may be desired, and at the same
time bleeding fluid from the opposite end of the
cylinder as it is discharged therefrom. The pis-
ton within the cylinder 60 has a piston rod 63
rigidly secured thereto, which passes outwardly
from the cylinder through a conventional pack-
ing joint 68. This piston rod has rigidly con-
nected thereto a rack member 6% having a plu-
rality of teeth on the upper surface thereof and
which is mounted for reciprocable movement
upon a suitable table or shelf 86 carried by
means of a bracket 87, which bracket may be di-
rectly secured to the bed frame {5 of the press.
A horizontal shaft 18 is journaled for rotation in
suitable bearings 71 carried by the bed frame of
the press and this shaft 70 has secured at its
outer end 2 spur gear 12 which is adapted to
mesh with the rack §5. This shaft, at its inner
end, has rigidly secured thereto a spur gear 13
which is of considerably larger diameter than
the gear T2 and which is adapted to mesh with
the rack 46 which, as has been explained above,
is rigidly secured to the under side of the bed
plate 40. '

Trom the construction described above, it will
be readily apparent that the introduction of fluid
into the cylinder 60 will cause a movement cf
the piston therein and a consequent similar move-
ment of the piston rod 63 and rod §5. Movement
of this rack past the spur gear 12 will inherently
produce a rotation of the shaft 70 and conse-
quent rotation of the gear 75, which, as has been
explained above, is secured to the inner end of
the shaft. Inasmuch as the gear 75 is in mesh
with the rack 46, it will be clear that rotation
of the gear 15 will cause 2 horizontal movement
of the bed plate 40 with respect to the press, and
due to the fact that the gear 12 is considerably
smaller than the gear 75, this movement will be
of substantially greater magnitude than the
movement of the piston rod 69.

Tt will be readily understood that these gear
sizes may be proportioned so that as the piston
within the cylinder 68 moves throughout. the en-
tire length of its stroke, it will serve to effect a
movement of the bed plate 48 threoughout a pre-
determined range such as may be desired. In
order to accurately control the position of the
bed plate at each of its extremes of movement,
it has been found particularly desirable to install
stop members which may consist of bolts 80
passing through brackets gi secured to the trans-
versely extending channel frame member 28 in
substantially the central portion thereof. It will
be readily appreciated that these bolts may be
conveniently adjusted to engage the marginal
edge of the bed plate 40 and limit movement
thereof within a predetermined range.

From the foregoing it will be readily understood
that a suitable die may be carried by the sta-
tionary ram 13 of the press and that an article
to be operated upon by said die may be placed
upon the exposed half of the bed plate 40, Fluid
may then be supplied to the cylinder 88, causing
2 horizontal movement of the bed plate from one
extreme position to the other, in such a manner
that the half thereof on which the article is dis-
posed will move inwardly underneath the ram of

3

the préss and the opposite half of the bed plate
will be moved out from underneath the ram of
the press and be exposed on the opposite side.
Fluid pressure may then be supplied to the cylin-
ders i1, causing an upward movement of the en-
tire bed frame work and consequent engagement
of the die carried by the ram with the work car-~
ried by the movable bed plate 40. While this
operation is taking place, a second article,
adapted for similar treatment, may be placed
upon the half of the bed plate which is exposed,
and upon the completion of the stroke of the
press, the bed plate may be again shifted and
the article which has been operated may be re-
moved from the exposed portion of the bed plate
and a new untreated article installed thereon
while the press acts upon the article carried by
the opposite half of the bed plate.

While it will be readily appreciated from the
foregoing that the supply of fluid to the various
cylinders disclosed in Figures 1 to 6 of the draw-
ings may be supplied thereto by any suitable
manuzlly controlled means, it has been found
particularly desirable to utilize automatic con-
trols for accomplishing this end.

One form of fluid distribution system particu-
larly adaptable for controlling apparatus of this
general character is jllustrated in more or less
diagrammatic form in Figure 7 of the drawings.
In this diagrammatic showing, the cylinder 60,
which effects transverse movement of the bed
plate &6, is shown toward the left hand side of the
sheet. 'The piston within this cylinder serves to
operate a member 78, which has cam surfaces
81 at each of its opposite ends, which cams are
adapted to engage and operate valves 82 in the
manner hereinafter described in detail. In the
disclosure of this diagrammatic view, it will be
understood that the double lined conduits shown
are of sufficient cross-sectional strength to carry
hydraulic fluid, such for example as oil, to the
various cylinders, in order to effect actuation of
the apparatus as a whole, while the single lines
represent pilot conduits which may be extremely
small in cross section but which serve to carry
sufficient fluid to operate the various valves and
provide means for controlling the apparatus gen-
erally.

The hydraulic fluid to the apparatus is supplied
from a tank 85 by means of a conventional pump
structure 86. The apparatus for controlling the
operation of the press includes starting valves
88 and 89, respectively, which may be actuated
manually by operating handles a8 and 31 or by
means of pilot pressure as hereinafter described.

The apparatus operates substantially as fol-
lows:

Tt may be assumed for purposes of illustration
that the bed plate of the press is in the extreme
left hand position, and it will therefore be seen
that the valve 82 is depressed by means of the
cam 81, thus retaining this valve in open posi-
tion. In order to start the apparatus, the lever
90 is pushed in the direction indicated by the
arrow to shift the valve 88 to a position where
pilot pressure will be supplied through the pilot
conduits 95 and 96 to a four-way valve 97 con-
trolling supply of fluid under pressure to the
cylinder 68. It will be seen that this fluid under
pressure will pass from the pump 86, through a
conduit 98, into a conduit 98, and to a feed con-
trol valve £68. This feed control valve 108 serves
not only to protect but to control the supply of
fluid passing from the conduit 89 into a conduit
181, which conducts the fluid to & reducing valve
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102, which serves to protect the actuating cylin-
der 68 from excessive pressure during the press~
ing strcke. The valves 18f and {02 may be ac-
curately adjusted to control the rate and pressure
at which fluid is supplied to the cylinder, thus
accurately controlling the rate of movement and
the rate of movement of the work table, and also
the pressure which is supplied to the cylinder 60.

As has been explained above, the pilot pressure
transmitted through the conduit 96 has shifted
the valve 97 to a position where fluid fed into this
valve through a conduit 183 from the reducing
valve {82 will be directed through a conduit 195
into the left hand end of the cylinder §0, con-
sequently causing a movement of the piston there~
in from left to right, as viewed in the drawings.
The rate of this movement, as has been explained
above, may accurately be controlled by the valves
{62 ang {89.

It of course will be understood that while the
parts were in their initial position, an article to
be operated upon by the press would be placed
upon the exposed portions of the movable bed 48
and when this article was properly seated in posi-
tion, the handle 92 would be manually moved in
order to feed the article so positioned in under-
neath the stationary ram of the press. When the
bed 49 of the press has reached its predeter-
mined position beneath the ram of the bpress, the
piston within the cylinder 68 will be moved to
substantially its extreme right hand position of
movement and the cam surface 88 will engage the
right hand valve 82, opening this valve, which will
rermit fluid from the conduit 98 to pass through
the four-way valve 187, conduit 108, conduit 109,
four-way valve 119, and conduit iil, into the
cylinders {1, which serve, in cooperation with the
pistons {8, to effect upward movement of the en-
tire bed framework of the press, to force the work
into engagement with the die carried by the sta-
tionary ram, as has been explained in detail above.

A valve 1i2 is in communication with the con-
duit {14, which serves to permit bleeding of the
hydraulic fluid from the cylinders when a pre-
determined maximum pressure has been obtained,
and, as is conventional in constructions of this
kind, this valve may be accurately adjusted in
accordance with the predetermined work resist-
ance desired. Also in communication with the
valve {12, by means of the pilot conduit {13, is a
four-way valve {14, which serves upon attain-
ment of predetermined maximum pressure to sup-
ply fluid fo a time delay valve !5, starting the

ime delay in operation. After a predetermined
interval of time has elapsed in accordance with
the setting of the time delay 1t5, fluid trans-
mitted to the time delay through a conduit 1§
will be passed through the time delay valve to a
pilot conduit {{7 to a pilot valve 118. This pilot
valve ({8 is adjusted in such a position that fluid
may flow therethrough to a pilot conduit 118,
which conducts this fluid to the four-way valve
{18 to actuate the same. It will therefore be
clear that after the bed of the press has been
retained in engagement with the ram under pre~
determined pressure for a predetermined time in-
terval, the four-way valve {{8 will be shifted,
allowing the bed of the press to descend by grav-
ity and the fluid therefrom to be bled back-
wardly through the conduit {!{, valve 18, into a
conduit §2§, through a valve 121, and into the
tank 83. Simultaneously, when the four-way
valve { (8 is shifted by the pilot pressure supplied
through the conduit {48, as described above, the
pump delivery is also directed to the tank through
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the valve 121. Also, as soon as the fluid starts
bleeding from the cylinders If, the pressure is
automatically removed from the four-way valve
9, allowing a spring within this valve to shift it,
so that the pilot pressure is directed through a
conduit {23 to the time delay valve {15, resetting
it to its original position.

When the pistons {8 within the cylinders reach
their extreme downward position of movement,
a flipper dog 124 engages a star wheel {25 and
shifts the position of the pilot valve {18, so that
the left hand starting valve 28 is now ineffective,
but pilot pressure is available through a conduit
138 to the right hand starting valve 89.

During the operation of the press, an article
may be loaded upon the exposed portion of the
movable bed thereof while the press is acting upon
the article which has been placed upon the
opposite half of the bed, in order that as the
mechanism starts its 2nd portion of its cycle of
movement, a new article will be disposed in posi-
tion to be operated upon when the apparatus
operates.

As pilot pressure is supplied to the valve 89,
as described above, this valve will be swung to a
position where pilot pressure will be transmitted
through a conduit {33 to the valve 87, shifting
the position of this valve so that hydraulic finid
from the pump %8 will be supnlied to the right
hand end of the cylinder 68 and the movable bed
of the press will be shifted in the opposite direc-
tion, the parts functioning in substantially the
samnle manner as has been described above.

It will be readily understood that while but one
specific embodiment of the present invention hag
been described in detail, many other and further
embodiments thereof will be readily apparent to
those skilled in the art.

‘What is claimed is:

1. A press including in combination & station-
ary die carrying member, a framework adapted
for movement toward said die carrying member,
a transversely shiftable work supporting hed
mounted upon said framework, and hydraulic
means for shifting said bed relative to said
framework.

2. A shuttle feed for presses including a bed
plate, szid bed plate having an area substan-
tially twice that of the area of said press, means
for shifting said bed plate laterally to dispose
either half or the other thereof within the press,
whereby an article to be operated upon by said
press may be mounted upon said bed plate dur-
ing a pressing operation.

3. A press including in combination, a bed
framework, a laterally shiftable bed plate carried
upon said hed framework and having an ares
substantially twice that of the press, whereby an
article to be operated upon said press may be
moeunted upon said bed plate during a pressing
operation.

4. A press including in combination, a base
frame, a pluralityr.-qf posts extending upwardly
from said base framé\ a stationary ram rigidly
mounted upon said posts, a bed frame movahly
mounted on said posts and adapted for movement
toward said stationary ram, hydraulic means for
moving said bed frame toward said ram, and a
laterally shiftable bed plate for moving a work-
piece into and out of the press carried by said
bed frame and movable toward said ram there-
with.

5. A press including in combination, a base
frame, a plurality of posts extending upwardly
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moutnted upon said posts, a bed frame movably
mounted on said posts and adapted for movement
toward said stationary ram, hydraulic means
for moving said bed frame toward said ram, a
laterally shiftable bed plate for supporting a
workpiece to be operated on carried by said bed
frame and movable therewith toward and from
said ram, and hydraulic means for shifting said
bed plate laterally to move said workpiece into
and out of the press.

6. In a press, a bed framework, a bed plate
carried thereby, said bed framework having a
dovetailed recess therein, a dovetailed member
carried by said bed plate and received within said
dovetailed recess, a series of teeth on said dove-
tailed member and a gear engageable with said
teeth serving to effect shifting movement of said
bed plate with respect to said bed frame.

7. In a press, a bed framework, a bed plate
carried thereby, said bed framework having a
dovetailed recess therein, a dovetailed member
carried by said bed plate and received within said
dovetailed recess, a series of teeth on said dove-
tailed member, a gear engageable with said teeth
serving to effect shifting movement of said bed
plate with respect to said bed frame, and hy-
draulic means for effecting rotation of said gear.

8. In a press having a stationary ram and a
work supporting bed adapted for movement into
engagement with said ram, a laterally shiftable
work supporting member slidably mounted for
movement on said bed, a rack carried by said
member, a shaft journalled for rotation in said
bed, 2 gear on said shaft meshing with said
rack whereby rotation of said shaft serves to
shift said work supporting member laterally with
respect to said bed, and hydraulic means for
effecting rotation of said shaft.

9. In a press having a stationary ram and

40 a work supporting bed adapted for movement into

5
engagement with said ram, a laterally shiftable
work supporting member slidably mounted for
movement on said bed; a rack carried by said
member, a shaft journalled for rotation in said
bed, a gear on said shaft meshing with said rack
whereby rotation of said shaft serves to shift said
work supperting member laterally with respect
to said bed, a gear on the opposite end of said
shaft, a rack slidably mounted in said bed mesh-
ing with said last mentioned gear, and a hy-
draulic operator for reciprocating said last men-
tioned rack to produce rotation of said shaft.

10. In a press having a stationary ram and
a work supporting bed adapted for movement
into engagement with said ram, a laterally shift-
able work supporting member slidably mounted
for movement on said bed, a rack carried by said
member, a shaft journalled for rotation in said
bed, a gear on said shaft meshing with said rack
whereby rotation of said shaft serves to shift
said work supporting member laterally with re-
spect to said bed, & gear on the opposite end of
said shaft, a rack slidably mounted in said bed
meshing with said last mentioned gear, and a
hydraulic operator for reciprocating said last
mentioned rack to produce rotation of said shaft,
said last mentioned gear being substantially
smaller than said first mentioned gear whereby
a predetermined movement of said last men-
tioned rack will produce a substantially greater
movement of said work supporting member.

11. In a press having a bed frame, a work
supporting plate carried by said bed frame, said
plate being slidably mounted with respect to said
supporting bed, a hydraulic cylinder for moving
said plate with respect to said bed, valves for
controlling the supply of fluid to said hydraulic
cylinder and means carried by said plate serving
to actuate said valves.

THEODORE NORTON.
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