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1031,

This invention relates to a cylinder con-
struction particularly adapted for power
cylinders for relatively hea‘.sy duty, such as
hydraulically operated cylinders wherein the

4 working stresses or reactions tend to pro-
duce a more or less sustained load on the
cylinder head during substantially the en-
tire working stroke of the piston. Cylin-
ders of this kind frequently have a compar-

10 atively long stroke and in many types o
apparatus, of which broaching machines are
representative, it is desirable that the work-
ing stroke be relatively slow. When oper-
ating under these conditions the sustained
18 application of maximum working pressure
against the cylinder head construction,
especially throughout a relatively long, slow
stroke, has a greater tendency to deform or
. spring the head with the result that it is

' ve
sible to maintgin the heads in fluid-tight re-
lation with the cylinder wall.

Accordingly, one of the principal objects
‘of the present invention is to overcome these

25 undesirable features by providing an im-
Eroved cylinder construction capable of
olding the heads firmly in engagement with

the cylinder wall in & manner materially to
reduce and practically to do away with the

30 tendency of such heads to bow or spring
outwardly or otherwise to separate from-the
wall of the cylinder. Another object is to
provide apparatus for these purposes hav-
ing an improved construction and relative

* arrangement of parts.

In the drawing:

Fig. 1 is an end elevation of a cylinder
construction; and o

Fig. 2 is a section along the line 2—2 of
¥ig. 1 with parts broken away.

The features of the invention are illus-
trated as embodied in a broaching machine
of the type disclosed in my copending appli-
cation, Serial No. 433,490, filed March 5,

} 1980, of which. this case is a division. As
illustrated in the drawing a cylindrical wall
member 10 is interposed between a rela-
tively fixed transverse support member 11
which functions as a fixed head, and a mov-

" able head 12 which is slidably received and

difficult and often £mctically impos-.

Serial Ro. 520,398,

supported within a cylindrical passage
guideway 13 in a relatively fixed transverse
support or abutment member 14. The fixed
and movable heads have fluid chambers 16, .
17 and ports 18, 19 formed therein. These 56
heads also have opposed annular recesses 21,

22 adapted to register with and to receive
the eng portions and the cylindrical wall
members. The fixed head is provided with

f a gland and packing 23 for the piston rod 24, 60

the latter being connected to a piston 26 in
the usual manner. A substantially rigid
member in the form of a bmlmag or equal-
izing plate 27 has its forward edge recessed
to fit within and against the fixed abutment 65
member 14 and in the end of the passage
with which the movable abutment cooper-
ates. This backing plate is held on its seat,
by a number of longitudinally disposed ten-
sion members, such as the tie rods 28 on the
t’hrende(cll ends of which nult's' %9, bi]ékl are
mounted to engage respectively the ing
plate 27 and the fixed head or abutment
member 11. These nuts may be counter-
sunk in the fixed head as shown, The heads ™8
are provided with circumferentially spaced
and longitudinally aligned passages 32, 33
in which the tension rods are disposed.
Hence, these rods also serve to prevent ro-
tary movement of the movable head. %
The equalizing or backing plate 27 also
carries a number of compression members
shown in the form of adjusting screws 84
threaded through the plate and arranged to
geat against hardened inserts 86 in recesses
87 disposed in the movable head at points
directly o;i"posite the transverse end surfaces

of the cylindrical wall member 10. These
compression members are adjustable through

70

* the equalizing plates and are fitted with lock #°

or jam nuts 38 by which they may be affixed

in adjusted positions. The tension mem-
bers serve to transmit stresses from one end

of the cylinder to the other during the work-
ing strokes of the piston and these stresses ‘3
are transmitted through the compression
members to the movable head at points- di-
rectly opposite the end walls of the cylinder.

It will be apparent that by prolilerly adjust-
ing the tension members and the compres- 100



sion members, the stresses may be more

equally distributed throughout this portion

of the apparatus so as to provide for more
uniform and also more direct distribution of

8 stresses about the movable head as well as
about the ends of the cylinder.

When this cylinder construction is em-
bodied in a machine, as in a broaching ap-
paratus of the type referred to the strains

10 produced during the working stroke are
taken by the tension members 77 and the
stresses so produced are distributed through-
out the cylinder construction. These ten-
sion members therefore serve not only as tie

15 rods to hold the cylinders in assembled rela-
tion but also function to distribute the work-
ing stresses. This makes it possible to use

a much lighter frame for the machine and to

provide a rugged durable construction with-
20 oit the use of side frame members or the
like.

Furthermore the compression members be-
ing disposed to engage the movable head at
points directly opposite the transverse end
surface of the cylindrical wall apply a
holding pressure directly against the head
right over the gasket where this pressure is
utilized to best advantage. As the backing
or equalizing plate is of strong rigid con-
struction and the tension members are con-
nected thereto at points between and rela-
tively closely adjacent the compression mem-
bers the tendency to produce bending stress-
es in this rigid member is practically neg-
ligible. Moreover any such tendency which
might develop is further resisted by the ar-
rangement whereby the reduced forward end
of this rigid member fits within and against
the walls of the passage 13 while the squared
shoulder formed by the rear or peripheral
flange portion of this member is held firmly
against the abutment member. This con-
struction tends further to stiffen the rigid
member and provides adequate reinforce-
45 ment against bending such as might cause un-
equal stresses to develop or be imposed on dif-
ferent sides of the movable head. In this way
it is assured the substantially equal and uni-
form pressure will be applied not only
against the movable head, but between both
heads and the transverse end surfaces of the
cylindrical wall member. Also the movable
head is guided for movement longitudinally
of the cylinder by the passage 13 and the
mode of applying the retaining pressure to
this head relieves the latter from bending
stresses and further avoids the common tend-
ency for such heads to flex or spring when
connected directly to tension members.

It should be understood that the present
disclosure is for the purpose of illustration
only and that this invention includes all
modifications and equivalents which fall
within the scope of the appended claims.

I claim:
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1. The combination of a cylinder wall
having a substantially annular end portion,
a head fitting this end portion of the wall,
relatively fixed abutment means adjacent the
head, a member bearing against the abut-
ment means and extending across the head
in spaced relation thereto, means for holding
this member rigidly against the abutment
means, and means carried by the member
and engageable with the head only at points
substantially opposite the annular end por-
tion of the cylinder wall for holding the
head and the cylinder wall in fluid tight
relation.

2. The combination of a cylinder wall hav-
ing a substantially annular end portion, a
head fitting this end portion of the wall,
relatively fixed abutment means having an
opening therethrough to receive the head,
the latter being disposed in this opening, a
member having a contour similar to and sub-
stantially fitting within the openinﬁ in
spaced relation with respect to the head
means cooperating with the fixed abutment
means for opposing movement of the mem-
ber axially of the cylinder and relative to the
abutment means, and means carried by the
member and engageable with the head only
at points substantially opposite the annular
end portion of the cylinder wall for holding
the head and the cylinder wall in fluid tight
relation.

3. The combination of a cylinder wall hav-
ing a substantially annular end portion, a
head fitting this end portion of the wall, rel- 100
atively fixed abutment means having an op-
ening therethrough to receive the head, the
latter being disposed in this opening, a mem-
ber having a contour similar to and substan-
tially fitting within the opening in spaced 105
relation with resgect to the head, a periph-
eral flange on this member overlying the
opening and fitting against the abutment
means, means for holding this flange in firm
engagement with the abutment means, and 110
means carried by the member and engage-
able with the head only at points substantial-
ly opposite the annular end portion of the
cylinder wall for holding the latter parts in
fluid-tight relation. 1

4. A cylinder construction comprising op-
posed heads, a cylindrical wall interposed
therebetween, tension members connected to
one of the heads and extending toward the .
other head, a substantially rigid member dis- 120
posed across the latter head in spaced rela-
tion thereto, the tension members being con-
nected to this substantially rigid member,
and means for transmitting pressure be-
tween the latter head and the substantially 125
rigid member only at points substantially op-
posite the adjacent transverse end surface of
the cylindrical wall. .

5. A cylinder construction comprising op-
posed heads, a cylindrical wall interposed 130
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therebetween, tension members connected to
one of the heads and extending toward the
other head, a substantially rigid member dis-
posed across the latter head in spaced rela-
tion thereto, the tension members being con-
nected to this substantially rigid member,
relatively fixed abutment means engaging
the: rigidy member for limiting movement of
this member toward the adjacent head, and
~means for transmitting pressure between
this head and the rigid member only at
points substantially opposite the adjacent
tr:lrllsverse end' surface of the cylindrical
w

6. A cylinder construction comprising op-
posed heads, a cylindrical wall interposed
therebetween, tension members connected to
one of the heads and extending toward the
other head, a substantially rigid member
disposed across the latter head in spaced re-
lation thereto, the tension members being
connected to this substantially rigid mem-
ber, relatively fixed abutment means engag-
ing the rigid member for limiting movement
of this member toward the adjacent head,
and adjusting screws mounted in the rigid
member and spaced to bear on the latter head
only at points substantially opposite the ad-
jacent transverse end surface of the cylin-
drical wall. :

‘7. A cylinder construction comprising op-
posed heads; a cylindrical wall member in-
terposed therebetween, tension members con-
nected to one of the heads and extending to-
ward the other head, a substantially rigid
member disposed across the latter head in
spaced relation thereto, the tension members
being connected to this substantially rigid
mell:ﬁ)er, inserts in the latter head on the
side thereof adjacent the rigid member, these
inserts being disposed at points substantially
opposite the adjacent transverse end surface
of the cylindrical wall member, and adjust-
ing screws mounted on the rigid member and
bearing against the inserts for transmitting

ressure between the rigid member and the

atter head.

8. A cylinder construction comprising op-
posed heads, a cylindrical wall member in-
terposed therebetween, tension members con-
nected to one of the heads and extending
toward the other head, the latter head hav-
ing ﬁ:ssa s therethrough and the tension
members being arranged to extend through
these passages, relatively fixed abutment
means having an opening therethrough, the
latter head being disposed in this opening,
a substantially rigid member having a re-
duced portion disposed within and substan-
tially fitting the opening, this member also
having a peripheral flange portion overly-
ing the opening and bearing against the
abutment means, means connecting the ten-
sion members to this substantially rigid
65 member, and means for causing pressure to

3

be transmitted between the rigid member
and the adjacent head only at points sub-
stantially opposite the transverse end sur-
face of the cylindrical wall member. -

9. Apparatus of the class described com-
prising fixed and movable heads, a cylin-

drical member disposed between these heads,

means for supporting the movable head for
sliding movement longitudinally of the cyl-
indrical member and for maintaining the
movable head substantially in alignment
with the cylindrical member during such
sliding movement to facilitate adjustment,
tension members connected to the fixed head,
and equalizing means for transmitting stress
between the tension members and movable
head.

10. Apparatus of the class described com-
prising fixed and movable heads, a cylin-
der disposed between these heads, means for
supporting the movable head for slidin
movement longitudinally of the cylindrica
member and for maintaining the movable
head substantially in alignment with the
cylindrical member during such sliding
movement to facilitate adjustment, tension
members connected to the fixed head, equal-
1zing members connected to the tension mem-
bers adjacent the movable head, and com-
¥ression members for transmitting stresses

rox(rll the equalizing members to the movable
head. : .

11. A%paratus of the class described com-
prising fixed and movable heads, a cylin-
drical member disposed between the fixed
and movable heads, tension members connect-
ed to the fixed head, a fixed abutment mem-
ber having a passage in which the movable
head is slidably supported, a substantially
rigid member connected to the tension mem-
bers and in engagement with the fixed abut-
ment member, and compression members for
transmitting stresses between the substan-
tially rigid member and the movable head.

12. The combination as set forth in claim
16 wherein the movable head has passage-
ways in which the tension members are dis-
posed, whereby the tension members may
prevent rotary movement of the movable
head.

13. Apparatus of the class described com-
prising fixed and movable heads having op-
posed annnular recesses, a cylindrical mem-
ber disposed between the heads and in the
annular recesses thereof, means for slidably
supporting the movable head while main-
taining the latter substantially in alignment
with the cylindrical member, tension mem-
bers connected to the fixed head, and equal-
izing means for transmitting stresses be-
tween the tension members and the movable
head. .

14. A cylinder comprising relatively fixed
and movable heads, a cylindrical member
disposed between the heads, an equalizing
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member disposed adjacent the movable head,
tension members in engagement with the
fixed head and with the equalizing member,
means for transmitting stress between the
equalizing member and the movable head,
and a fixed abutment disposed between the
fixed head and the equalizing member, the
equalizing member having pressure trans-
mitting engagement with the fixed abutment.

15. A cylinder comprising relatively fixed
and movable heads, a cylindrical member
disposed between the heads, an equalizing
member disposed adjacent the movable head,
tension members in engagement with the
fixed head and with the equalizing member,
compression members carried by the equaliz-
ing member and disposed opposite the end
wall of the cylindrical member for transmit-
ting stresses between the movable head and
the equalizing member, and a fixed abut-
ment disposed between the fixed head and
the equalizing member, the equalizing mem-
ber having pressure transmitting engage-
ment with the fixed abutment.

Signed by me at Boston, Massachusetts,
this 9th day of April, 1931.

GEORGE J. RUSSELL.

CERTIFICATE OF CORRECTION.
Patent No. 1,905,510. April 25, 1933.

GEORGE J. RUSSELL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 3, line 111, claim
12, for the numeral "16" read "11"; and that the said Letters Patent should be
read with this correction therein that the same may conform to the record of
the case in the Patent Office.

Signed and sealed this 23rd day of May, A. D. 1933.

M. J. Moore.

(Seal) Acting Commissioner of Patents.
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member disposed adjacent the movable head,
tension members in engagement with the
fixed head and with the equalizing member,
means for transmitting stress between the
equalizing member and the movable head,
and a fixed abutment disposed between the
fixed head and the equalizing member, the
equalizing member having pressure trans-
mitting engagement with the fixed abutment.

15. A cylinder comprising relatively fixed
and movable heads, a cylindrical member
disposed between the heads, an equalizing
member disposed adjacent the movable head,
tension members in engagement with the
fixed head and with the equalizing member,
compression members carried by the equaliz-
ing member and disposed opposite the end
wall of the cylindrical member for transmit-
ting stresses between the movable head and
the equalizing member, and a fixed abut-
ment disposed between the fixed head and
the equalizing member, the equalizing mem-
ber having pressure transmitting engage-
ment with the fixed abutment.

Signed by me at Boston, Massachusetts,
this 9th day of April, 1931.

GEORGE J. RUSSELL.

CERTIFICATE OF CORRECTION.
Patent No. 1,905,510. April 25, 1933.

GEORGE J. RUSSELL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 3, line 111, claim
12, for the numeral "16" read "11"; and that the said Letters Patent should be
read with this correction therein that the same may conform to the record of
the case in the Patent Office.

Signed and sealed this 23rd day of May, A. D. 1933.

M. J. Moore.

(Seal) Acting Commissioner of Patents.



