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This invention relates to a spring mounting
for use between two relatively movable members,
such for example as the bed and ram of a press,
and more particularly to an improvement in the
spring mounting shown in Letters Patent of the
United States No. 1,811,987 granted to myself
June 30, 1931, for Spring mounting for presses

.. and the like.

In the device disclosed in this patent no pro-
vision was made for retaining the end faces of
the device in parallel relation to one another
and because of this it has been difficult to as-
semble this unit with the mechanism intended
to use it.

In this prior patent the threaded end of a bolt
was screwed into one of the relatively movable
members of the apparatus in connection with
which the mounting was used until the outer
or end face of a bearing disk or head was held
tightly against said member and this often
caused the spring means which acted on a sleeve
movable lengthwise on this bolt to twist or de-
fiect this sleeve out of axial alinement with the
center line of the unit so that the bearing head
or disk on said sleeve which is adapted to en-
gage or to be connected with the other of said
relatively movable members would either be

cocked to one side of the center line when ef-

gaging this member or under a lateral strain
when connected with this' member and thus
either operate imperfectly or make it difficult to
attach the unit to this other member and also
cause undue wear upon the bolt and sleeve as
they slide one upon another. This condition was
due to the limited cooperating bearing surfaces
between this bolt and sleeve which surfaces were
so short that the same offered little resistance
to distortion effect of the spring and also made
it necessary to pry the parts relatively to each
other in order to enable the sleeve to be secured
“to the last mentioned member, thereby causing
delay when installing the device of this patent.
Inasmuch as it is practically impossible to pro-
‘duce springs used in these devices of the same
torsion it is impossible t6 make any two units
alike and this- has been found objectionable
among users of the same. Moreover it is irn-
portant that in devices of this character the op-
" posite end faces of the same be maintained in
parallelism and enable the parts of each unit
to be guided one relative to another without

causing undue ‘wear regardless of whether the .

opposite ends of the unit are respectively con-
nected to the relatively movable members or
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whether only one end of said unit
with one of said members,

The objects of this invention are to provide &
spring mounting for this purpose in which s
tension or resistance of a predetermined strength
may be built up and maintained under an ini-
tial load in the form of a unit which is com-
paratively simple in construction and capable of -
being easily mounted on and removed from the
apparatus in which the same is used, which per-
mits of readily changing a unit of one spring
pressure to another unit of another pressure
and also to repair broken springs without undue
expense and loss of time, ) »

A further object of this invention is. to pro-

is connected

_ vide a spring mounting of this character in
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which the spring retaining and guiding means
are so organized that the end faces of the unit
are always maintained square or in parallel
planes at right angles to the axis of the unit
and the spring element is under an initial load
when assembled and the parts are capable of
operating without undue wear on the same and

“the parts are maintained in alinement regard-

less of the spring torsion.
In the accompanying drawing: .
Fig. 1 is a fragmentary vertical section of a

" press equipped with stripping means which em-

body spring mountings constructed in accord-
ance with this invention. .

Fig. 2 is a vertical section, on an enlarged
scale, ‘of one of the units of the spring mount-
ing shown in Fig, 1. :

Figs. 3 and 4 are horizontal sections taken on
the correspondingly numbered lines in Fig, 2.

In the following description similar reference
characters indicate like parts in the several fig-
ures of the drawing:

In the particular installation of this invention
shown 'in the drawing the same is used in con-
nection with the stripping mechanism of a
stamping or punching press commonly used for
blanking, piercing, trimming, punching, form-
ing or notching sheet metal, which press includes
& stationary lower bed (9, and an upper ram il
movable vertically toward and from the bed.

On the upper side of the bed is mounted a
lower die holder 12 which is provided on its-outer
upper edge with a rabbet 13 in which is mounted
a die 14, On the underside of the ram is mount-
ed an upper hollow punch holder - I§ which is

- movable vertically toward and from the die and
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-die holder and provided at its lower inner corner
. with a rabbet 18 in which is seated a punch 11

which cooperates with the die for cutting or




2,
forming into the desired shape a sheet metal
work piece 18 which is placed between the die
and punch and transformed thereby upon ef-
fecting an operative stroke of the punch relative
to the die.

As the ram descends with a full working
stroke the sheet metal workpiece or blank is
severed between the cutting edges of the die
and punch so as to produce an’ inner section
20 which is arranged within the cutting line and
an outer section 21 which is arranged outside of
this line. '

Stripping means are provided for removing the
inner and outer sections of the workpiece from
the punch and die as the ram effects its upward
stroke and separates the punch from the die,
" which stripping means embody the present im-
provement and are constructed as follows:

The numeral 19 represents a stripper or strip-
ping member having preferably the form of a
plate which is arranged horizortally within the
hollow punch holder adjacent to the inner edge
of the punch {1. This stripper plate is yield-
ingly mounted on the punch holder by one or
more stripper. units so as to permit the inner
part of the workpiece upon being severed from
the outer part thereof to pass upwardly into the
hollow punch holder during the working stroke of
the ram-and to cause this 4jnner section to be
pushed downwardly out of the hollow punch
holder after the stamping or cutting operation has
peen completed and the ram is retracted from
the bed of the press.

Each of the stripper
ent invention and in the form shown in
the same is constructed as follows:

The numeral 22 represents a rear bearing head
which is provided with a rear bearing face 23
arranged at right angles or square to the longi-
tudinal axis of this head and the spring stripper
unit as 2 whole. This bearing face engages with
a bearing face 24 on the bottom of the cavity 25

units embodies the pres-
Figs. 1-4

10

30

40

of the hollow punch holder which is crossed by

the stripper plate 19, said holder bearing face
24 being also arranged ab right angles to the
axis of the respective spring stripper unit, as
indicated in Figs. 1 and 2. This head may be
secured to the punch holder by various means
‘put preferably by a retaining bolt having 2
threaded rear shank 26 engaging correspondingly
threaded openings 21, 28 in the head 22 and
holder 15 and an enlarged intermediate body
29 forming & rearya’rdly facing shoulder 39 which
engages with the inner or front end of the head
22. :
“The numeral 31 represents a front bearing
head which is arranged axially in line with the
rear bearing head
“ing face 32 which is arranged at right angles
or square to the longitudinal axis of this head
end to this spring stripper unit as & whole, which
bearing face engages with a bearing face 33 ar-
ranged on the upper side of the stripper plate
i3 at right angles to the axis of this spring
stripper unit. A conhection between this front
bearing head and the stripper plate may be ef-
fected in a variety of ways, but those shown in
Figs. 1 and 2 are preferred and consist of a screw
having a threaded snank 34 passing through an
opening 35 in the stripper plate and engaging its
thread with & threaded opening 36 in the bear-
ing head and also having. a screw head 37 en-
gaging a countersunk seat 38 at the outer end of
the opening 35 through the medium of an inter-
posed lock washer 39.°

and provided with a front bear- -
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The front and rear bearing heads are movable
lengthwise relative to one another and guiding
and retaining means are provided for maintaining
the same in alinement and also limiting the ex-
tent which they can separate from one another.
These guiding and retaining means preferably in-
clude a pair of telescopic guide sleeves or tubes
40, 41 the inner, overlying ends of which sur-
round the front part of the retaining bolt while
the extreme ends of these tubes are engaged re-
spectively with the front and rear bearing heads
22, 31. The inner member 40 of these guide tubes
is provided in its bore with an internal forwardly
facing stop shoulder 42 which is adapted to en-
gage with a rearwardly facing stop shoulder 43,
formed by the enlarged head 44 on the front
end of the retaining bolt. The body 29 of this
bolt slidingly engages the upper or rear part of
the bore of the inner guide tube 40 and the pe-
riphery of the head 44 of ‘this bolt engages the
intermediate enlarged part of the bore of this
inner guide tube, whereby this bolt and the guide
tubes are reliably held in alinement and parallel
with the direction of movement of the ram rela-
tive to the bed of the press while the -apparatus
is in operation. .

The retaining bolt and inner guide tube 40 are
held against relative rotation but permitted to
slide lengthwise one relative to the other by means
which preferably consist of a spline, key or
feather 45 formed lencthwise in the bore of the
inner guide tube by displacing part of the metal
of the latter inwardly therefrom and providing
the head 44 of the retaining bolt with a corre-
spondingly shaped groove or keyway 46 which re-
ceives said spline or key, as shown in Figs. 2 and 4.

In the preferred construction the inner or front
guide tube 40 has its front end connected by &
screw and sweat joint 41 with a reduced neck 48
on the inner side of the front bearing head 3l
while the rear end of the outer tube is con-
nected by a slip and sweat joint around the pe-
riphery of a reduced neck 49 on the inner side of
the Tear bearing head, as shown in Fig. 2. Open-
ings 50, 5i are formed in the guide tubes ad-
jacent to their extremities to prevent the forma-
tion of air cushions therein which might inter-
fere with the free expansion and contraction of
the spring stripper unit while in operation and
also permit internal lubrication of this unit when
required. )

Resilient means are provid'ed for expanding the
spring stripper unit when the working load is re-
moved therefrom, this means consisting prefer-
ably of a helical spring 52 which surrounds the re-
taining bolt and guide tubes and beais with its
front and rear ends against the front and rear
bearing heads around the necks thereof, as shown
in Fig. 2. i

When assembling the parts of each spring unit
the spring 52 of the same is placed under an
initial load or compression so that the front and
rear bearing heads of the sameé are separated to
their greatest extent but the spring is held under
an initial predetermined compression by engage-
ment of the shoulder 43 on the retaining bolt
with the shoulder 42 of the inner guide sleeve
or tube 40.

While the ram is in an elevated position a gap
is produced petween the punch and the die and
each of the spring stripper units is in its fully ex-
panded condition and the stripper plate 19.isin

its fully projected position relative to the punch

and has its underside slightly below the under
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side of the punch-as shown:in Fig. 1, or substan-
tially. so.

At this time the operator places the sheet metal

blank or workpiece 18 upon the die so that the
central part thereof rests on the die and the mar-

ginal part of the same projects laterally beyond

the sides of the die, as shown inFig. 1. Uponnow
operating..the press the ram descends” with a
working stroke and causes the blank: or workpiece
to be severed by the cooperating cutting edges of
the die and punch and produce a-central section
20 which. is received by the interior space of the
punch-and an outér section 2t, which 1s'depressed
around the exterior of the punch in a well known
manner. - During:.this descent. of the ram: and
punch the’stripper plate (8- first ‘éngages with

_ 3
which causes the parts to wear rapidly and neces-
sitate frequent replacement. . - - .

In the present improved construction the Theans .
for guiding the bearing heads of ‘a spring nit
relative to one another operate to

" heads constantly in’ axial alinement with: ©ach

10

- the upper side of: the blank or workpiece and -

grips the same and. during the -continued down-
ward movement of the punch while severing the
sheet metal workpiece the stripper plate together
with the front heads of the stripper units-and the
inner guide tubes of the same remain at rest while
the read héads, outer guide tubes and the retain-

ing bolts of the same continue their descent with

the punch to the end of the working stroke of the
ram, whereby the springs of the stripper units

are' further compressed and placed under in- .

creased compreésion or load and the Stop shoulder
43 of each stripper unit moves downwardly away

from the companion stog shoulder 42, as shown

in Fig. 2. ) i :
During the subsequent 'ascent of the punch
the stripper plate and the front heads and inner
guide tubes of the spring units remain -at rest
on the sheet metal workpiece until the rear heads,
outer guide tubes and retaining bolts. have been
raised sufficiently to engage' the .shoulders 43 of
these bolts ‘with the shoulders 42 of the inner
guide tubes after which the several parts of each
spring unit ascend in unison with the punch and
its supports. | During the last part of the expand-
Iing action of each spring unit and. just before
the samerise with the punch and ram the stripper
plate ejects the central or inner section of the
cut workpiece from the space within the punch
and leaves the same resting'freely on the die....

During this contracting and expanding action

of the spring units the front heads and parts con-
nected therewith are compelled to move in a di-
rection parallel with the line of movement of the
ram and punch by means of the telescoping guide
tubes which have their extremities engaged -with

the front and rear heads, respectively. of the’

spring units and thereby prevent the torsion of
the spring of each unit from twisting or deflecting
the guiding means laterally against the retaining
bolt and. wearing the same unduly.

In the absence .of the telescopic guiding tubes

the front- bearing head of the unit is ' usually
twisted sidewise by the torsion of the stripper

spring and it therefore was necessary in order to .

bring the front face of each ‘spring unit square
with the stripper plate and also axially in line
with the respective opening in the latter to per:
mit of applying the screw for connecting ' the
stripper plate with the front head of the spring
unit, to insert a tool through the opening in the
stripper plate and . into the front head of the
respective spring unit and then pry this head into
line with said opening preparatory to connecting
this head and plate by a screw. This operation

is not only expensive due to loss of time but the ,

same also causes the spring to be strained or dis-

torted laterally and produce an undue side pres-,
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‘other and with their outer bearing faces sqiiare or

at right angles to the longitudinal'axis of the
unit, ‘thereby. permitting the" spring . uniti'to be
quickly and easily applied to a press snd also're-.
moved therefrom when it is desired to ‘Use Sprinig
units of different strength as sometimes ‘is re-
quired when doing  different work on ‘the press.
These means in. the present improved spring
unit are particularly important ‘when the® same
are used in a press for direct engagenient of the
front bearing head with the sheet metal’ blank
which is to be stripped from one of the pnching
or stamping -members of the press when 1o strip-
ping member, ‘such as. the stripper plate 18, s
interposed between the spring stripper tnits'and
the workpiece. ‘ ‘ -
An example of spring units which are not used
in connection with a stripper member correspond-

"ing fo the plate 18 is shown in the lower part of

Fig. 1, where spring units of this chardcter are
mounted on the die holder adjacent to the outér
lateral sides of the die and operate to lift 6r strip
the outer section 21 of the blank or ‘workpiece
from the die of the press after cutting operation
has been completed and the punch has besn lifted
from the die and workpiece. Each of the sbring
‘units mounted on the die holder is' constructed
exactly like: those employed in connection' with
the punch and no separate detail description of
the construction of the same is therefore neces~
sary. . :

Although the die stripper units may be mount-

. ed in any suitable manner{ on the die holder this

40

o
-t

is preferably accomplished by engaging ‘the
threaded rear end 26 of the retaining bolt of each
of these units with s threaded opening 58 in a
flange 53 on the holder 12'so that this. unit is
arranged vertically and with its axis parallel with

“the direction of movement of the ram and the

parts mounted thereon. When thus mounted on
the die holder the rear horizontal surface 28 of

" . the rear bearing head 22 of the respective die
. stripper unit engages with the horizontal upper
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side 54 of the respective flange 55 and when this
unit is fully expanded the outer. horizontal sur-
face 82 of its front bearing head 31 is flush with
the upper side: of the die, or substantially so, and
enages with the underside of the marginal part
of the sheet metal workpiece which roverhangs

the respective side of the die, as shown in Pig. 1.

As the punch descends-into engagement with

"the sheet metal blank on the die the punch
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severs t}_l‘e part resting on the spring stripper
units associated with the die and its holder and .
depresses the front bearing heads and compresses
the springs of these units, and when the punch
and its holder are raised, the resilience of the
springs of the die stripper units expand and cause
their/front bearing heads to strip or lift the cut-
off part of the blank from the die. ‘
Although Fig. 1 of the drawing shows two
spring stripper units and a single stripper plate
used in connection with the punch and punch
holder, and two spring stripper units and no
stripping member used in connection with the

* die and die holder it is to be understood that the

sure of the guide means against the retaining bolt 75

number of stripper units employed may be varied
and the manner of arranging and mounting

maintain ‘these - '
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them may be varied to suit the requirements of
different installations.
1t will be noted that this invention provides &
compressible unit in which a spring is maintained
under compression by means of an internal tele-
scopic linkage having enlarged heads at each end
of substantiaily the same size as the outer diame-
ter of said spring and that said heads are con-
nected with, or are & part of telescopic tubes eX-
tending inside of said spring, and cooperate with
one another in order to maintain the outer faces
of said heads in parallel relation. :

Moreover, one of the heads of this linkage is of
hexagonal or irregular form so that a wrench or
other tool can be conveniently applied thereto
for gripping the same.

In this invention the bolt has an enlarged head
which is slidable inside the innermost tube and
has a threaded conhnection with the outer tube
in such manner that this bolt limits the separa-
tion of said heads. Furthermore, a driving con-
nection is employed between this bolt and the in-
ner tube or sleeve whereby this bolt is caused to
turn in either direction with the head on said
tube.

I claim as my invention:

1. A spring mounting for use between two rela-
tively movable members, COMprising two relative-
ly movable heads adapted to engage respectively
with said members, tWo telescopic tubes engaging
respectively with said heads, spring means in-
terposed between said heads, a retaining bolt ar-
ranged within said tubes and connected with one
of said heads and one of said members, and means
for preventing relative rotation of the inner of
gaid tubes and the retaining bolt but permitting
relative longitudinal movement of the same con-
sisting of a spline arranged lengthwise on the
inner tube and engaging with a corresponding
grcove in said bolt.

9. A spring mounting for use between two rela~
tively movable members, comprising two relative-
1y movable heads adapted to engage respectively
with said members, two telescopic tubes one of
which is screwed onto one of said heads and the
other tube being attached on the other head,
spring means interposed between said heads, a
retaining boit arranged in said tubes ahd con-
nected with one of said heads and the respective
member and having a spline joint with the inner
one of said tubes.

3. A spring mounting for use between two rela-
tively movable members, comprising two relative-
1y movable heads adapted to engage respectively
with sald members, two telescop’c tubes one of
which is screwed onto one of said heads and the

~
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other tube peing attached on the other head,
spring means interposed between said heads, &
retaining bolt arranged in said tubes and con-
nected with one of said heads and the respective
with the inner
one of said tubes and the head connected with
said inner tube being connected with the other
one of said relatively movable members.

4. A compressible spring unit comprising &
spring, retaining means whereby said spring is
maintained under compression, including tele-
scopic linkage tubes having enlarged heads at
their outer ends of substantially the same size
as the outer diameter of said spring, said tele-
scopic tubes extending inside of said spring and
cooperating with one another to maintain the
outer faces of said heads in parallel relation, &
bolt having an enlarged head slidable inside of
the innermost of said tubes and having a threaded
end screwed into the head of the outermost tube
for limiting the separation of said heads, and
screw means for attaching said heads to rela-
tively movable members at gach end of said unit,
said screw means comprising the threaded end
of said bolt extending beyond the face of said
outermost tube head, and a threaded opening in
said innermost tube head for the accommoda-
tion of & screw.

5. A compressible spring unit comprising &
spring, retaining means whereby said spring is
maintained under compression including tele-
scopic linkage tubes having enlarged heads at
their outer ends of substantially the same size
as the outer diameter of said spring, said tele-
scopic tubes extending inside of said spring and
cooperating with one another to maintain the
outer faces of said heads in parallel relation, &
bolt having an enlarged head slidable inside of
the innermost of said tubes and having a threaded
end screwed into the head of the outermost tube
for limiting the separation of said heads, screw
means for attaching said heads to relatively mov-
able members at each end of said unit, said screw
means comprising the threaded end of said bolt
extending beyond the face of said outermost tube
hesad, and a threaded opening in said innermost
tube head for the accommodation of a screw,
means for turning said threaded bolt together
with all elements of said unit comprising an ir-
regular shape on the head of said innermost
tube, and a driving connection between said in-
nermost tube and bolt head to cause said bolt to
furn in either direction when said shaped tube
head is turned in one direction or the other.

GEORGE F. WALES.




