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UMITED STATES PATENT OFFICE.

This invention relates to cushioning means
for power presses, and its principal object
is to provide cushioning means for the bol-
ster or other die support, normally operating
to support the bolster or die support in oper-

‘ative position, but acting under the influence

of abnoriial 6r excessive préssure or strainsy
to yield and thereby prevent injury to the
press. Amnothér object is to provide bolster

supporting meéans, movable wnder the ap-

plication of abnormal or excéssive pressure
on the bolster and having means for indicat-
ing the amount of pressure exerted against
the bolstér, and in' this manner make it pos-
sible for an attéendant to determine the
amount oi pressure required for any given
work and tfo ascertaiff the strain which =
given press structure will stand. Anotheér
object 1§ to provide pressure means for yield-
ingly supporting the draw ring of presses
that employ a draw ring in the formation
of certain work, said pressure means form-
ing a part of and opérating in connection
with certain elements of the bolster cush-
loning means to support the belster.

With these and other ends in view, this
invention consists in a power press having:
a bolster or other die support, supported by
a mobile element, such as a fluid, under
pressure. It further consistsin a fluid pres-
suré supported bolster, having associated
with the receptacle for the fivid, a pressure
gauge whereby the amount of pressure ex-
erted upon the bolster may be ascertained.

It further consists in & power préss having

fluid pressure cushioning means for the drat
ring, and mechanism co-operating therewith
to support the bolster in position, buf acting
under the influence of abnormal or excessive
pressure, to permit theé bolster to yield. Tt
further consists in the several novel features
hereinafter fully set forth and claimed,

The invention is clearly illustratsd in the
accompanying drawings, in which :

Fig. 1 is a view, partly in side elévation
and partly. in vertical section, of a power.
press partly broken away and equipped with

usliioning means embodying a simple form
of the present invention; Fig. 2 is a frag-

mental sectional view of the ‘power press
showing the drawing, cushioning means and

other associated parts in a different position

Arom that ‘shown in Fig. 1; Fig: 3 1§ a hori-

zontal section taken on the line 82-3 of Fig. 2
Fig. 4isa view, partly in end elevation and
partly in vertical section, the line of section
being indicated at 4—4 in F ig. 1 and éep-
tain parts béing broken out to illustrate parts

that would otherwise be-hidden from View;

Fig. 5 is a view looking -froin below of

certain pressure cylinders and showing the’

arrangement of piping connections with

them; Fig.: 6 is a detail horizontal section

taken on the line 6—6 of Fi& 1 4nd F ig. T
Is an enlarged detail vertical section’ takén
on thé line 7—7 of Figs. 8 and 6.

Referring to said drawings, which illus-
trate one embodiment of the pregent mven-

tion, the reference character 10 designates
the body or frame of a' poweér die pressy of

ordinary’ and well known constriretion  6f

which 11 designates the base or bed, and 12
the upright frame members. The préss is

shown as mounted on piers or ¢oluming 13 6f

the foundation 14 which containsthe usual pit

below the press. The ram is designated by

‘the reference charactér 15 and: is guided tupow

the uprights 12 in the usual manner and is
reciprocated by the cranks or other operat-

ing mechanism' of the préss. The bolster ig
shown at 16 and it supports the ferile die

17, TIn certain classes of work, a draw ring

18 is employed, which is shown: as supported

by upright supporting ‘membérs usually in
the form of rods or bars 19, which rods or

bars rest upon and are supported by a pres-
sure pad 20 located below the bolsfer. The
tale dies 21, 22 are mountéd on' the ram as
usual and co-operate with the female dies to
give shape to’ the blank which is interposed:.

between the two sets of dies. In general the
parts thus far described are common and

well known and require no detailed deserip-
tion so far as the specificition is concernad.

The pressure: pad 20" is yieldingly sup~

ported by certain eléments of the pressure’
members, which as heve shown comprise’

compressed air cylinders 23, and pistons 27,
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As a preference the cylinders are provided
with short stems or. mecks 24 that project
up through holes 25 formed in the pressure
pad and under certain circumstances may
cerve to aid in supporting the bolster. The
cylinders 23, may bear directly against the
pressure pad if desired, but for obtaining
certain results I provide spacers Or slotted
collars 26 between the cylinders and pres-
sure pad, which slotted collars are slipped
upon the necks 24 and hold the ends of the
necks 24 spaced away from the bolster 16.
As above stated under certain circumstances
certain of the slit collars may be removed
thereby permitting the cylinders to engage
the bolster directly through the interposed
necks 24.

Within the cylinders 23 are pistons 27,
which are mounted upon stems 98 here shown
as supported by a floating platform 29. The
stems 28 are shown as formed with enlarge-
ments or beads 20 that bear against the top
of the floating platform 29, and below the
heads, the stems are threaded and extend
through holes in the floating platform and
have nuts 31 threaded thereon for rigidly
connecting the piston stems with said plat-
form. 1In the form of the invention ilius-
trated, the stems 28 are hollow and each
has a compressed air pipe 32 threadedly se-
cured in its lower end and connected (o
compressed air tanks 33, 84, 35 by flexible
connections 36, 86+ and 36" and pipes 37, 37%
and 7. Any desirable number of com-
pressed air cylinders 23, may be employed
and for the purposes ot illustration, 1 have
chown six of them arranged below the pres-
sure pad and arranged in pairs, those of each
pair being connected to one of the com-
pressed air tanks and those of each other
pair being connected to a separate coi-
pressed air tank. This arrangement permits
greater pressure to be applied to the pres-
sure pad at certaln places than at others,
which may be required under certain work-
ing conditions.

Tn the apparatus thus far described, when-
ever the draw ving 18 Is moved downward,
the supporting rods 19 are moved downward
by the draw ring, the pressure pad 20 Is
moved downward and therewith the com-
pressed air cylinders 23, which are moved
downward against the pressure betswveen the
heads of the cylinders and pistons 27. 'The
necessary pressure is thus maintained to
cause the draw ring to function properly.

Occasionally two blanks are accidentally
placed between the dies, or some other for-
eign object finds its way between the dies,
with the result that when the ram comes
down to perform its work, the foreign in-
tervening matter causes abnormal strains
and stresses on the crank shaft, its bearings,
the frame and other parts and frequently

causing permanent injury to the press. Ac-
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cording to the present invention the bolster
16, instead of being stationary, is supported
by the pressure members and certain mech-
anizm connected therewith, and is yielding-
1y held upward against shoulders 38, which
may be in the form of bars or keys let Into
the inmer faces of the upright frame menm-
ber 12. The mechanism for supporting the
bolster in operative position will not be de-
scribed.

Below the bolster are supports or posts 89
which project through openings in the pres-
sure pad 20 and bear against the underside
of tlie bolster. Mechanism 1s provided for
applying force to said supports or posts 39
in an upward
force to hold the bolster up in contact with
the shoulders 38 against all normal working
downward pressure on the bolster. In the
form of mechanism illustrated for accom-
plishing this result the posts or uprights 39
s e shown as formed with rack bars 40 which
mesh with gear segments 41 that are mount-
ed upon rock shaits 42 rotatively mounted
in brackets 43 that are supported upon 2
stationary platform 44 which is shown as
suspended from the base ov bed 11 by bolts
or rods and nuts 45.  The gear segments
are shown as comprising the short arms of
levers 46, the long arms 47 of which, are
connected to the floating platiorm 29 by
links 48.  For the purpose of obtaining more
or less leverage the lever arms 47 have ad-
justable connectlons with the links, and as
shown may be provided with a plurality of
places for connection with the links 48.
(3uide vrollers 50* are journaled upon the
brackets 43 at places opposite the gear seg-
ments 41 and operate to hold the rack bais
40 in mesh with said gear segments. As a
preference the posts ov uprights 39 are ar-
ranged adjacent the corners of the bolster
and as shown are arranged in pairs, the two
at each end of the bolster comprising & pair,
and the two gear segments which mesh with
the rack bars of the pair arve rigidly secured
upon a rock shaft 42, cominon to both,
whereby, -1 case excessive pressure 1s
brought to bear upon any corner of the
bolster and that corner is depressed, a down-
ward movement of that corner of the bolster
will be transmitted to the other corney
through the instrumentality of the posts,
rack bavs, gear segients and rock shait.

Tt will be observed that the pressure with-
in the cylinders 23 tends to force the cylin-
ders upward and_ the pistons downward.
As a consequence the floating platform 29 is
pressed in a downward direction and the
long arms 47 of the levers 46 ave thereby
forced in a downward direction, thereby
forcing the short arms or gear segments 41
of the levers 46 in an upward direction and
thevewith forcing upward the rack bars 40
and posts or uprights 39, which because of

divection and with sufficient,
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their engagement with the underside of the
bolster 16 force it upward against the
shoulders 388. - Inasmuch as the pressure
within the cylinders 23, is calculated to
propetly cushion tlie draw ring and is not
sufficient of itself to properly support the
bolster, the long arms 47 of the levers 46
are made several times the length of the
short arms of said levers in order to obtain
sufficient leverage to provide the. necessary
force to properly support the bolster during
all normal working conditions. *

Inasmuch as it sometimes occurs that an
abnormal pressure is applied to one end only
of the bolster, and as it is important that
the bolster yield evenly at all places, I hav
provided parallel movement mechanism be-
tween the floating platform 29 and station-
ary platform 44 which may comprise bars
50, 51 pivotally connected between their ends
by links 52, and pivotally connected at these
ends with the two platforms. There are two
parallel bars 50 which arve rigidly connected
together by a cross bar 53 and two bars 51
rigidly connected by cross bars 54. One end
of each bar is pivotally connected to the
floating platform and the other end to the
stationary platform. The parallel move-
ment mechanism described is common and
well known and is chesen for the purposes
of illustration only. Its function is to give
a parallel movement to the floating plat-
form in case excessive pressure is applied to
one end only of its bolster. :

‘s has been previously described the
several pairs of fluid pressure cylinders, are
respectively connected to compressed air

tanks 83, 34, 35. Compressed air is supplied

to said tanks from a suitable source, and if
desired each tank may be equipped with a
pressure gauge 55 and a pressure regulating

valve 56, which instruments may be placed-

on the compressed air pipes 57 which lead to
the several tanks.
pressed air pipe 58, which leads from the

. compressor or other source of -compressed

e
T

60

fluid, may have a pressure regulating valve

59 therein and the pipes 57 may be coupled-

to the main pipe 58 at a point between the
pressure regulating valve 59 and the tanks.

In connection with the pressure gauges,
2 chart or charts may be employed which
may be calibrated to show ‘the tonnage in-
dicated by the pressure gauges, namely the
tonnage which the bolster will support with-
out. yielding. S

In the operation of the cushioning means
illustrated, the proper pressure. being sup-
plied to the compressed air tanks, the com-
pressed air enters the pressure cylinders 23;
and. forces the pistons 27" downward and
the cylinders 23 upward, thereby depressing

- the floating platform 29, swinging down the

long arms 47 of the levers 46, and moving
the gear segments 41 upward, which in turn

1 degired the main com- .

lustrated in dotted lines in Fig.

lift the rack bars 40 and posts or uprights

89, thereby moving the bolster, and parts:

arried thereby upward until the bolster
encounters the shoulders 38, where it i held
until.depressed by the application of abnor-
mal downward pressure thereon. The up-

ward pressure of the fluid on the cylinders,.

raises them and therewith the pressure pad
and draw - ring, bringing the pressure pad
into contact with the lower side of the bol-
ster.. This is the position of the parts when
the press is at vest.
is started and the ram- is brought down, the

male dies engaging the blank and perform-
f=hat tel

ing whatever work is to be done. In certain.

kinds of work the pressure cylinders, mere-
Iy hold the draw ring up against the blank
with sufficient force to permit the male: die
to perform its work properly. In certain

other operations the draw ring is moved:

down by certain of the male dies, against
the pressure contained in the pressure cylin-
ders. Such a position of the parts is seen
in Fig. 2. In this position the draw ring 18
has been moved down from its normal posi-
tion (seen in Fig. 1) and as a consequence

_the pressure pad 20 has been moved down

by the rods 19, which support the draw ring,
and the eylinders 23, have been' moved: down-

ward against the pressure within them.
When the ram starts on its up stroke and the

A blank being placed.
ot the female die and draw ring, the press:
tab)
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down pressure on the draw ring is released,

the cylinders 23, pressure pad 20, rods 19
and draw ring are forced upward by the
compressed air, ‘ :

In case an ebnormal or excessive pressure
is placed upon the bolster, as for instance if
two blanks are accidentaliy placed between
the dies and the ram is brought down, in-
stead of placing an sbnormal strain on the

press; springing the crank shaft-or breaking

some part of the press, the bolster is de-
presved against the action of the cushioning
means. . Such a position of the parts is il-
7 where the
pressure pad is shown normelly depresserd
in full lines due to the ordinary action of
the draw ring.

position, by the-dotted lines. It will be ob-
served -that when the bolster is depressed,
the long arm 47 of the lever 45 is swung up-
ward, thereby raising the floating platform
29 and therewith the pistons 97 against the
pressure in the cylinders 23. As soon as the
abnormal pressure on the bolster is removed
the pistons 27 are depressed and the bolster
restored to normal position through the in-
strumentality of the floating platform 29,
levers 46 and posts 89. - i

It will be understood that by setting the
respective pressure regulating valves, 56, the
pressure in any pair of cylinders 23 may be
varied to suit any peculiar requirement.

The belster is <hown in nor-
- mal position in {full lines and in depressed
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Furthermore that with the use of the pres-
sure regulating valve 59 on the main com-
pressed air pipe 57, the valves 56, may be
neutralized and an equal pressure may be
had in all of the tanks and all of the pres-
sure cylinders 23, thereby distributing the
pressure equally on the pressure pad and on
the bolster.

Under certain conditions it may be found
advantageous to supply greater upward
pressure on the bolster and less upward
pressure on the draw ring. Any of the split
collars 26 may be removed from its cylinder
93, thereby permitting the neck 24 of the
cylinder to engage with the under side of its
bolster thus applying the pressure of that
cylinder to the bolster, and relieving the
pressure pad of the pressure. This may be
done at any desired places whereby addi-
tional pressure may be supplied to the bol-
ster at the desired place and the pressure
correspondingly removed from the pressure
pad.

T claim as new, and
Letters Patent:

1. In a power press, the combination with
the bolster and ram members of a press, of
means to resist breaking down of the press
under abnormal pressure between the bolster
and ram members and comprising fluid pres-
sure operated cushioning neans having one
element thereot connected to one of said mem-

Jesire to secure by

" Pers and acting to unyieldingly hold said

40

45

650
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member in fixed position against a maximnum
predetermined pressure between said mem-
Ders, but capable of yielding when said mein-
ber is subjected to an abnormal pressure by
the other member in excess of said maximum
predetermined pressure.

2. Yu a power press, the combination with
a normally unyielding bolster and the ram
of 1 press, of means to resist breaking down
of the press under abnormal pressure be-
tween said bolster and ram and comprising
fluid pressure operated bolster supporting
means for unyieldingly holding said bolster
in fixed position and aguinst a naximun
prodetermined pressure by the ram, but
capable of yielding when said bolster is sub-
jected to an abnormal pressure by the ram in
excess of suid maximum predetermined pres-
suve.

3. In a power press, th combination with
a normally unyielding bolster and the ram
of a press, of means to resist breaking down
of the press under abnormal pressure be-
tween said bolster and ram and comprising
pressure operated cushioning means, bolster
supporting elements actuated thereby and
connected to said bolster and unyieldingly
supporting the same in fixed position against
a maximum predetermined pressure, but
capable of yielding under the influence of an
abnormal pressure by said ram in excess of
said predetermined maximum pressure

1,633,267

4. In a power press, the combination with
a normally unyielding bolster and the ram
of a press, of means to resist breaking down
of the press under abmormal pressure be-
tween said bolster and ram and comprising
fluid pressuve operated bolster supporting
means for unyieldingly supporting the bol-
ster in fixed position against a predetermined
maximum pressure, but capable of yielding
under the influence of an abnormal pres-
sure in excess of said predetermined maxi-
mum pressure, sald pressure operated means
having a pressure gauge associated there-
with and indicatings the pressure applied to
the bolster.

5. In a power press, the combination with
a normally unyielding bolster and the ram
of a press, of bolster supporting mechanism
for normally unyieldingly holding said bol-
ster in fixed position and including force
multiplying levers, fluid pressure cushioning
members and operative connections between
said fluid pressure cushioning members and
foree nudtiplying levers, said fluid pressure
cushioning members acting to permit the
bolster to yield under the influence ot abnor-
mal pressure thereon by the ram in excess
of w maximum predetermined pressure.

6. In a power press, the combination with
a normally unyielding bolster and the ram
of a press, of bolster supporting aprights,
force multiplying levers supportingly en-
gaging said uprights, fluid pressure cushion-
ing meibers, operative connections between
said fluid pressure cushioning member and

force multiplying levers and an abutment

member for said bolster, said fluid pressure
cushioning members operating to unyield-

ingly hold said bolster up in fixed position’

against said abutment member against a
maximum  predeterined  downward pres-
sure thereon. :

7. In a power press, the combination with
the ram, bolster and pressure pad of a press,
of combined bolster and pressure pad sup-
porting members, comprising levers opera-
tively connected to the bolster, and Huid
pressure members having elements engaging
the pressure pad and other elements opera-
tively connected to said levers. and an abut-
ment for said bolster, said fuid pressure
members operating to yieldingly support the
pressure pad against a predetermined down-
ward pressure, and operating to support the
bolster against a higher ‘predetermined
downward pressure.

8. Tn a power press, the combination with
the ram, bolster and pressure pad of a press,
of combined bolster and pressure pad sup-
porting members, comprising upright bol-
ster supports, levers supportingly engaging
said supports, and fluid pressure members
having elements engaging the pressure pad
and other elements operatively connected to
said levers, and an abutment for said bol-
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ster, said pressure members operating to
yieldingly support the pressure pad-against
a predetermined: downward pressure, and
operating to support: the bolster against a.
higher predetermined downward: pressure.

9. In a power press, the combination with
the ram, bolster and pressure pad of a press,
of combined bolster aund pressure pad sup-
porting members, comprising upright bel-
ster supports, rack bars thereon, levers hav-
ing gear segments meshing with sald racks,
fluid pressure members having elements sup-
portingly engaging said levers, and an abut-
ment for said bolster, said fluid pressure
members operating to yieldingly support
said pressure pad against a predetermined
pressure, and operating to support said bol-
ster against a higher predetermined down-
ward pressure.

10. In a power press. the combination
with the ram, bolster and pressure pad of a
press, of combined bolster and pressure pad
supporting members, comprising upright
bolster supports, levers supportingly engag-
ing said supports, fluid presure cylinders
supportingly engaging said pressure pad,
pistons in said cylinders and stems for said
pistons, a floating platform secured to said
piston stems and operatively connected to
said levers, an abutment for said bolster, and
means for supplying fluid under pressure to
said cylinders.

11. In a power press, the combination
with the ram. bolster and pressure pad of a
press, of combined bolster and pressure pad
supporting members, comprising upright
bolster supports, rack bars on said supports,
levers having gear segments thereon .mesh-
ing with said rack bars, fluid pressure cyl-
inders supportingly engaging said pressure
pad, pistons in said cylinders and stems for
gaid pistons, a floating platform secured to
seid piston stems and operatively connected
to said levers, an abutment for said bolster,
and means for supplying fluid under pres-
sure to said cylinders.

12. In 'a power press, the combination
with the ram, bolster and pressure pad of
a press, of combined bolster and pressure
pad supporting members, comprising sta-
tionarily supported brackets, levers ful-
crumed on said brackets and supportingly
engaging said supports, a floating platform
to which said levers are operatively con-
nected, flnid pressure members, having ele-
ments yieldingly supporting said pressure
pad and other elements secured to said plat-
form, and an abutment member for said
bolster, said pressure members operating to
vieldingly support said pressure pad against
a predetermined downward pressure and
operating to support said bolster against a
higher predetermined downward pressure,
8. Tn a power press, the combination with
é bolster giid pressuie pad of & préss,

thé Pain

S

of combined bolster and pressure pad sup-
porting. means, comprising fluid: pressure
cylinders and pistons, therein, power -multi-
plying. connections. between.the pistons and
bolster, constructed. and arranged: to sup-
port. said: bolster against. a:-predetermined
downward pressure thereon, said cylinders
being normally arranged to yieldingly: sup-
port said pressure pad against a predeter-
mined downward pressure, and having
means arranged to transfer pressure from
the pressure pad to the bolster, and means
for supplying fluid under pressure to said
pressure cylinders. '

14. In a power press, the combination of
the ram, bolster and pressure pad of a press,
of cushioning means for the bolster and pres-
sure pad, comprising fluid pressure mem-
bers, each having two movable elements, one
element thereof being provided with means
for engagement with the pressure pad and
the other element being provided with power
multiplying means connected with the bol-
ster for permitting the bolster to yield under
abnormal pressure.

15. In a power press, the combination with
the ram, bolster and pressure pad of a press,
of fluid pressure operated cushioning means
for the bolster and pressure pad, comprising
fluid pressure members having power multi-
plying connections with the bolster and di-
rect connections with the pressure pad for
permitting the bolster to yield under abnor- -
mal pressure, and means for supplying fluid
under pressure to said pressure members,

16. In a power press, the combination with
the ram, bolster and pressure pad of a press,
of fluid pressure operated cushioning means
Tor the bolster and pressure pad, comprising
fluid pressure members, having power multi-
plying connections with the bolster, and op-
erative connections with the pressure pad for
permitting the bolster to yield under abnor-
mal pressure and means for separately sup-
plying the individual pressure members with
fluid under pressure,

17. In a power press, the combination with
the ram, bolster and pressure pad of a press,
of fluid pressure operated cushioning means
for the bolster and pressure pad, comprising
pressure members, arranged in groups and
having power multiplying connections with
the bolster and operative connections with
the pressure pad for permitting the bolster
to yield under abnormal pressure and means
for separately supplying the groups of pres-
sure members with fluid under pressure.

18. In a power press, the combination with
a normally unyielding bolster and the ram
of a press, of fluid pressure operated cush-
ioning means for unyieldingly holding the
bolster in fixed operative position against
a maximum predetermined pressure and per- .
mitting it to yield ttider dbiiormal pressure,
and parallel m&veient mechinism contidsbsd
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to said holster and operating to guide move-
ment thereof in parallel lines.

19. Tn a power press, the combination with
a normally unyielding bolster and the ram of
i a press, of fluid pressure operated cushion-
ing means for unyieldingly holding said bol-
ster in fixed operative position against a

maximum predetermined pressure and per-
mitting it fo yield under abnormal pressure,
and guiding means associdted with said bol- 10
ster operating to guide the same to move in
parallel lines.

JOHN NELSON.



