Feb. 5, 1952 R. E. CROSS . 2,584,428
HYDRAULIC CYLINDER CONSTRUCTION

AND MOUNTING ARRANGEMENT .
Filed June 27, 1950 2 SHEETS—-SHEET 1

904
«\’"I
N

~\

/7 i
d 7
) &7
»/5) zo ///j'//d \ (Pl 52|, 42,40 4+ se J
% AN ATl K
?_// R P N “@% }Yf;
(i —

I -
re=111 1 N [
2% | — =
7 2 iR AN
s N Y SSANZZZN ] N\
g"-:::'— 7 g | — &

= / ﬁf/-q Ny _ﬁfﬂé’
. J ¢
54 50 ) Y mﬁ //@/ﬂ | K;a
72 25 £
. INVENTOR.
Tilt E £ross.

BY
M 2_,44/4;7 V/O,u_g e

T T TOANVE V=



Feb. 5, 1952 R. E. CROSS 2,584,428
HYDRAULIC CYLINDER CONSTRUCTION
AND MOUNTING ARRANGEMENT

Filed June 2'7, 1950 2 SHEETS——SHEET 2

7z

c{é A0 58 Zeé )(;ﬂj;ﬁ /é}g;/p//ﬁcf& /70/72 //%
ANNVAVA'OV S QNN AV N,
(T IS S -
4&5 4 ez V e 7 &
F& \\p I e P IR~
__|Ml‘l\| i |_ ,I :4/4 ‘f‘ \ : :________._-__(i_%::
/ 5, : . ‘_5.4\ ~z = 2L /ZZ
(LGl L L N
NN NN

F5-
/o/&-

a3
SE
LY
pr I-T |~ 24
yr gl //ﬂﬂ
o @3
J& ke
: INVENTOR.
Tl B Cross.

Aorreoc Dy B

ST T TOTNENS,



Patented Feb. 5, 1952

UNITED STATES PATENT

2,584,428

OFFICE

2,584,428

HYDRAULIC CYLINDER CONSTRUCTION
~ AND MOUNTING ARRANGEMENT

Ralph E. Cross, Grosse Pointe Shores, Mich.
Application June 27, 1950, Serial No. 170,508
(CL 121—45)

) 14 Claims.
1

This invention relates broadly to hydrauhc
cyhnder mountings.

More particularly the invention is concerned
with a- hydraulic cylinder mounting adapted to
be: incorporated in a machine tool of the type
having a base provided with laterally spaced
parallel ways so as to actuate a saddle slidable
on the ways.

An important object of the present mventlon—

is to provide a. novel hydraulic cylinder con-
struction and mounting arrangement which,
when mounted in a machine tool, occupies a
minimum amount of space and thus reduces the
distance between the centerline. of the cylinder
and the way surfaces to minimize the mechanical
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couple -existing in the bracket which connects -

the cylinder to the saddle.

Another object of the invention is to provide
a novel eylinder construction and mounting. ar-
rangement of the above-mentioned character
wherein: the. cylinder assembly is mounted in &
bore between the ways so- as to assure a more
rigid and accurate way construction.

Still another object of the invention is to pro-
vide a.novel cylinder construction and mounting
arrangement of the. above-mentioned character
wherein the cylinder assembly is-removable as 3
unit for replacement or repair of parts without
removing the saddle from the base.

Another. object of the invention is to provide
a cylinder. construction. and mounting arrange-
ment of the above-mentioned character having
novel means for supplying. hydraulic liquid to
the cylinder which eliminates piping and attend-
ant  threaded connection conventlonally em-
ployed. .

‘Other objects and advantages of the invention
will be apparent during the: course of the follow-
ing description.

In the drawings forming a part of this specifi-
cation and wherein like numerals are employed
" to designate like parts throughout the:same:

Fig. 1 is a perspective view of a machine-tool
base having a saddle thereon and a novel cyl-
inder construection and mounting arrangement
embodying the invention incorporated therein
for moving the saddle longitudinally on the-base,
parts thereof being. broken away and:shown in
section for clearness: of illustration;

Fig. 2 is a plan view of the base showing the
eylinder assembly partially in section;

Fig. 3.is a.vertical sectional view of the entire
assembly; and

Pig, 4 is an end elevational view illustrating

particularly the manner: in which' the: cylinder:
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assembly is removable asa unit from the base and
the manner in which the hydraulic liquid is
supplied to the base. .

In the drawings, wherein for the purpose of
illustration is shown a preferred embodiment of

- the invention, the numeral #8-designates a ma-

chine tool base of generally conventional con-
struction having a pair of laterally spaced, longi-
tudinal, parallel ways {2 and {£. Surmounting
the base {0 is a saddle {§ having runners {8 and
28 mounted on and longitudinally slidable along
ways: i2 and #4 respectively. Retaining strips
22 and: 24 carried by the saddle {6 extend under
the ways {2 and 4 according to conventional
practice to hold the saddle on the base. {8. Bolted
or otherwise detachedly fastened to the forward
end of the saddle {8 is a depending bracket 28
which travels in a longitudinal groove or way 28
provided in the base {0, The bracket 26 is adapt-
ed for attachment to an actuator for moving the

- saddle {6 back and forth on the base 18.
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In.conventional practice, the base {8 is formed
between the ways 2 and i4 with an elongated
hollow trough in which a fluid motor is mounted
for connection with'the bracket 28. This con-
struction has the disadvantage, however, that the
fluid motor is'rendered:inaccessible by the saddle
so--that the ‘latter must be disassembled from
the. base {0:in order to remove the motor for
replacement or repair of parts.. Thus servicing
of the-fluid motor is a. major operation requiring
dismantling of substantially the entire machine.
As: a’ consequence; maintenance costs are high,
and: the machine- is- out of service for an in-
ordinate length of time. In  addition to- the
above, the conventional censtruction requires
that the ways be relatively high in order to pro-
vide proper clearance for the fluid motor. As
a consequence the ways exhibit a tendency to
spread under load so as to bind or otherwise ad-
versely affect movement of the saddle 16. Also,
the excessive height of the ways requires that
the bracket 28 be relatively loiig sb that the
mechanical cotple between the fluid motor and
the saddle is correspondingly large.

"~ According to the present invention the fluid
motor is uniquely constructed and mountied on
the base-16 so as to be removable as a unit from
one-end of the base without removing the saddle
(6. The fluid motor assembly is associated with

" the base so as to strengthen:and reinforce the
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ways and-to maintain the vertical distahce be-
tween . the centerline of the motor cylinder and
the ways 12 and 14 at a minimum. In this man-
ner, spreading: of the-ways under load is pre=
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: 3
vented and the mechanical couple in bracket 26
is reduced as much as possibie.

To this end, the base {8 is formed with a gen-
erally cylindrical shell 39 which extends longitu~
dinally thereof and is located substantially mid‘-
way between and parallel to the ways 12 and §4.
The shell 30 is integrally connected to the ways
12 and (4 by vertical transverse webs 32 at the
ends thereof and by a. transverse web 34 which
extends horizontally between the shell and the
ways. This construction provides a horizontal,
longitudinal bore 35 in the body (0 which opens
through the rearward end 38 of the base {0 and
is adapted to receive the fluid motor which oper-
ates the saddle i6. The hore is provided at op-
posite ends thereof with finished cylindrical in-~
ternal surfaces 86 which provide supporting bear-
ings for the cylindrical shell of the motor.

The fiuid motor here shown is in the form of
an elongated cylinder and comprises & cylindrical
wall 42 closed at the forward end by a c¢ylinder
nhead 48 and at the rearward end thereof by a
cylinder cap 46. Preferably the cylindrical wall
portion 42 is kept to a minimum diameter and
the wall is of only sufficient thickness to retain
the pressure of fluid therein. The cylinder head
44 has an external radial flange 48 which abuts
the forward end of the wall 42 and is fastened
thereto by an annular series of screws 6. Also,
the cylinder head 44 is formed with a central
embossment 52 which extends into and snugly fits
the cylindrical wall 42 to serve as a retainer for
an O ring 54 which seals the joint between the
head 44 and the wall 42. As perhaps best shown
in Fig. 3, the cylindrical wali 42 extends flush
with the rearward end 38 of housing 10, and the
cap 45 extends laterally across and in abutting
engagement with both the end of the cylinder
wall and the housing 8. Screws 56 hold the cap
44 attached to the cylindrical wall 42. Also, the
cap 45 is similarly formed with a central em-
possment 58 which extends inte the cylindrical
wall 42 and forms a retainer for an O ring 68
which seals the joint between the wall and the
cap. Within the cylindrical wall 42 is a piston
62 having a piston rod 64 which extends for-
wardly through the cylinder head &4 for attach~
ment to the bracket 28. The head &4 is provided
with. the usual stuffing box assembly €€ which
seals the joint between the head 44 and piston
rod 64 without preventing longitudinal sliding
movement of the rod.

From the foregoing it will be readily apparent
that the fluid motor can be inserted into the bore
26 through the open rearward or outer end there-
of. At opposite ends thereof the cylindrical wall
42 is formed with finished external surfaces €8
which snugly fit the internal machined surfaces
48 of the bore 36. Also, the cylinder head £4 is
formed with a forward radial flange 10, and the
peripheral surfaces of both flanges 48 and 10 are
machined to snugly fit the forward internal sur-
face 40. A ring 12 mounted on the cylinder head
44 ahead of flange 10 seats rearwardly against
the flange and abuts an internal radial shoulder
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14 provided at the inner end of bore 36. Thus, .

the ring 12, in effect, seats the fluid motor axially
forwardly against the base casting 10. In addi-
tion, the ring 12 is dimensioned to position the
rearward end of cylinder wall 42 flush with the
rear face of the base casting as suggested above.
The entire fluid motor assembly is held solidly
attached to the base casting by four relatively
large screws 16 and the. projecting forward end

,44,

of piston rod 64 is attached to bracket 26 by a

“screw 18.

It will thus be apparent that the relatively
large screws 16 hold pressure developed in the
cylmder 42 during operation of the motor. Small
screws 50 and 56 need be only large enough to
hold the parts of the motor assembled. They
are not of sufficient size to resist the internal
forces of the cylinder. Thus, forward thrust
agamnst the head 44 is taken by the internal
shoulder 14 of the base casting, and rearward
thrust against the cap 46 is taken by large re-
taining screws 16 which engage the base casting.
This construction permits the external diameter
of cylinder 42 to be held to a minimum and per-
mits the vertical dimension between the center-
line of the fluid motor and the top of ways 12
and {4 to be heid to a minimum. As a result,
the mechanical couple in bracket 26 also is held
to a minimum. If the cylinder 42 were made
large ehough to receive bolts of a size to with-
stand internal forces created within the cylinder,
the external diameter of the cylinder would have
to be considerably larger and the recited advan-
tages achieved by the instant construction would
be lost. .

in addition to the above, a novel means: is
provided for supplying fluid to the cylinder at
opposite sides of piston §2, which means elimi-
nates conventional piping and threaded connec-
tions heretofore employed. - According to. the
present invention, a manifold 80 is bolted .or
otherwise fastened to one side of the base. 10.
As perhaps best shown in Fig. 1, the manifold
29 is relatively elongated and it extends longi-
tudinally on the base with one end: thereof
abuiting & portion 82 .of the. cylinder cap 46
which projects laterally of the base {8. Fluid
under pressure is delivered to manifold 80.in
any suitable manner and, if necessary.or desir-.
able, it may be equipped with the usual meter-
ing valves for controlling the rate of flow .of
the fluid through the manifold. In any event,
the manifold 80 is provided with.a passage 84
which registers with and delivers hydraulic fiuid
to one end of s U-shaped passage 86 in the cap
45. The other end of passage 86 opens into. the
cylinder behind piston 62.' Also, the manifold
$% is provided with a passage 88 for -delivering
fluid to the cylinder ahead of piston 86. - To this
end a hydraulic connector 86 is mounted on
the manifold 88 adjacent the forward end thereof
for conducting hydraulic liquid from the passage
88 ito the fluid motor. More particularly the
connector 80 has a generally rectangular head
portion 92 which is held solidly against the mani-
fold 80 by screws 84. Integrally formed on the
head portion 92 is a lateral cylindrical .extension
85 which extends through registering openings
provided in the manifold 80, base {8, and cylinder
head 84. A generally U-shaped passage 98 is
provided in the connector 90. One end of the
passage 98 registers with the manifold passage
28. 'The other end of passage 98 extends through
the cylindrical extension 96 and opens into the
fluid motor through the head 24, as shown in
Tig. 2. An O ring {00 seals the joint between
the connector and the manifold, and an O ring
132 seals the joint between the cylindrical exten-
sion 88 and the cylinder head 44. L

In order -to disassemble the fluid motor: it is
merely necessary to remove the four screws 16
which fasten the cylinder cap 46 to the base
{8, the screw 18 which fastens: the piston rod
to the bracket 26, and the two.screws 94 which:
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fasten the hydraulic connector 90. to the base.
The connector can then be pulled outwardly
to disengage cylindrical portion 9§ from the
cylinder head 44 and the fluid motor as a unit
cani-be pulled from the open rearward end of

bore 35 for servicing or for other reasons. Mani- -

festly, this can be done without removing the
saddle 48 from the base 10 and without disturb-
ing hydraulic circuits which supply the fiuid
motor. If the number of installations or other
factors warrans, one or more fluid motors can
ve maintained on hand so that a stock motor
can be substituted for the one removed from the
machine. If this is done the machine need be
out of service for only a very short time.
Manifestly, the fluid motor can he reassembled
on the machine as easily and quickly as it can
be removesd. The moter unit is merely inseried
into bore 3§ through the open rearward end

thereof to the position shown in the drawing, ¢

and the hydraulic connector 98 is interengaged
with the head £4.  The cap 48 and the connector
6§ ave then bolied securely in place, and piston
rod 68 is fastensd to the bracket 28, This com-
pletes the assembly and also establishes the
hydraulic cireuit which services the motor.
Having thus described-the invention, I ¢laim:
1. A cylinder mounting arrangement for actu-
ating machine tool saddles ¢comprising a ma-
chine tool base having a longitudinal bore, a
saddle slidable on said base, a cylinder supported
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at opposite ends thereof in said bore, closures

for the ends of the cylinder, one of said closures
extending laterally of the cylinder and being
fastened solidly to the bage, an internal axial seat
in the bore for the other of said closures, a piston
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mounted for reciprocation in said ecylinder, a -

piston rod connected to and movable with said
piston extending exteriorly of said cylinder and
eonnected to said saddle, means for introducing
hydraulic liguid into the cylinder at one side of
the piston through one of said closures, and
means for introducing hydraulic liguid into the

" eylinder at the other side of the piston through
the other of said closures including a hydraulic
conmector member having an outer head portion
connected to the base and an inward extension
disposed in interlocking engagement with said
ouher closure. :

2. In-a machine tool, a base having a longitu-
dir:al bore therein, a saddle mounted for recipro-
cation on said base, a fiuid motor having a cylin-
der removably mounted in said bore, a piston
mounted for reciprocation in the eylinder and a
piston rod- attached to-the saddle, means fasten-
ing one end of the cylinder to the base, a hydraulic
connector fastened to the base and interlocking
with the other end of the cylinder preventing
withérawal thereof from the bore, and means for
introducing hydraulic liquid into the cylinder at
opposite sides of the piston through said fasten-
ing means and said hydraulic connector.

3. A hydraulic cylinder mounting for méchine
tools of the type having a base provided with
laterally spaced, parallel, upstanding ways and
a saddle slidable on said ways comprising an
elongated cylindrical shell disposed between and
parallel to said ways, transverse webs connecting
said shell to said ways and co-operating with said
shell to prevent spreading of the ways under load,
and a fluid motor -assembly in and removable as
a unit from one end of the shell; said fluid motor
agsembly including a piston rod operatively con-
nected to said saddle.

4. A hydraulic eylinder mounting for machine
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65 'Auid motor to said base with the inner end thereof
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tools of the type having a base provided with
laterally spaced, upstanding ways and a saddle
slidable on said ways comprising an elongated
cylindrical shell disposed betwesn and parallel
o said ways and epening through one end of the
base, transverse wébs connecting said shell io
sald ways and co-operating with said shell to
prevent spreading of the ways under load, and a
fluid motor assembly in and removsble as a unit
from the open end of the shell, said Juid moior
assernbly including means detachably connecting
the assembly to the base at the open end of the
shell and means detachably connecting the piston
rod of the assembly to the saddle.

5, A hydraulic cylinder mounting for machine
tools of the type having a base provided with Iat-
erally spaced, parallel, upstanding ways and a
saddle slidable on said ways comprising an elon-
gated, eylindrical shell disposed between and par-
allel to said ways, finishad internal bearing sur-
faces at opposite ends of said shell, fransverss
integral webs between said shell and shid ways
and interconnecting the ways to prevent spread-
ing therecof under load, and a fluid motor assem-

‘hly in and removable as a unit from one end of

the ghell, said fluid motor assembly including an
outer cylinder member having finished external
evlindrical surfaces snugly fitiing the finished
internal surfaces of the shell, and a-piston rod
wiending from  the cylinder and detachably
fastened to said saddle. ) )

5. A hydraulic cylinder mounting for machine
tools of the type having a base provided with lai-
erally spaced, paraliel, upstanding ways and a
saddle slidable on said ways comprising an elon-
gated cylindrical shell disposed between and par--
allel to said ways, transverse webs connecting said
shell to said ways and co-operating with said
shell to prevent spreading of the ways under load,
a fluid motor assembly in and removable as &
unit from one end of the shell, said assembly in-
sluding an outer cylinder member and g piston
rod extending from the cylinder member, a radial
shoulder seating the innér end of the cylinder,
means detachably fastening the other end of the
cylinder ‘to said base and holding the inner end
thereof solidly engaged with said seat, and means
detachably fastening the piston red to said
saddle. .

7. A hydraulic cylinder meunting for machine
tools of the type having g base provided with iat-~
erally spaced, parallel, upstanding ways and 2
saddle slidakle on said ways comprising an elon-
gated cylindrical shell disposed betwesn and pav+
allel to said ways and opening through cone end
of the base, transverse webs connecting said sheil

“to said ways and co~-operating with said sheill to

prevent spreading of the ways uuder locad, an
internal shoulder at the inner ead of said shell, a
fluid motor assembly in the shell engaging solidly
against said shoulder and removable as a unit
from the open end of the shell, means operatively
and detachably connecting said fluid motor o
said saddle, and means detachably fastening said

pressed solidly against said shoulder.

8. A hydraulic eylinder mounting for machine
tools of the type having a base provided with
laterally spaced, parallel, upstanding ways and a
saddle slidable on said ways comprising an elon-
gated cylindrical shell disposed ketween and par-
allel to said ways and opening through one end
of the base, an internal shoulder at the inner end
of said shell, a fluid motor assembly in the shell
engaging solidly against said shoulder and remov-
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able as a unit from the open end of the shell
means operatively and detachably connecting said
fluid motor to said saddle, and means detachably
fastening said fluid motor to said base with the
inner end thereof pressed solidly against said
shoulder. i

9. A hydraulic cylinder mounting for machine
tools of the type having a base provided with lai-
erally spaced, parallel, upstanding ways and a
saddle slidable on said ways comprising an elon-
gated eylindrical shell disposed between and par-
allel to said ways, a fluid motor assembly in and
removable as & unit from one end of said shell, an
internal shoulder in the shell seating cne end of
the fluid motor assembly, and a cylinder cap at
the opposite end of the fluid motor assembly, said
cap having laterally extending fiange portions
disposed externally of and detachably connected
to the base, and means detachably operatively
connecting said fliid motor assembly to the saddle
so that operation of said assembly moves the
saddle on said ways.

10. A hydraulic eylinder mounting for machine
tools comprising a base provided with laterally
spaced, parallel, upstanding ways, a saddle slid-
able on said ways, an elongated cylindrical shell
disposed between -and- parallel to said ways, a
fiuid motor assembly in and removable as a unit
from one end of the shell, said fluid motor as-
sembly including an outer eylinder member and a
piston rod extending from the inmer end of the
cylinder, a fized radial shoulder in the shell seat~
ing the inner end of the cylinder, & cylinder cap
fastened to and closing the outer end of the cyl~
inder, said cap seated against the end of the cyl-
inder to which it is fastened and extending later-
ally of the cylinder, means detachably fastening
the laterally extending portion of the cap solidily
to the base whereby said fastening means resists
internal pressures in the cylinder and holds the
1atter solidly assembled in the sheli, and means
detachably fastening the piston rod to said saddie.

11. A hydraulic cylinder mounting for machine
tools of the type having a base provided with
laterally spaced, parallel ways and a saddle slid~
able on said ways comprising 2 longitudinal bore
between and parallel to said ways and opening at
one end thereof exteriorly of the base, an internal
radial shoulder at the inner end of the bore, 2
fluid motor assembly in and removable as a unit
from the open end of the bore, said assembly in-

cluding an outer cylinder portion seating endwise

against said shoulder and a piston rod operatively
connected to said saddle, and a cylinder cap on
and fastened to the outer end of the cylinder, said
cap extending laterally of the cylinder and de-
tachably fastened to said base.

12. A hydraulic cylinder mounting for machine

tools comprising a base provided with laterally

spaced, parallel ways, a saddle slidable on said
ways, a longitudinal bore between and parallel
to said ways opening through the base at one end
thereof, internal cylindrical, finished surfaces at
opposite ends of said bore, an internal shoulder
at the inner end of said bore, a depending bracket
on the saddle behind the inner end of said bore,
a fluid motor assembly in and removable as & unit
through the open end of the bore, said assembly
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including a cylinder having finished external cy-
lindrical surfaces fitting snugly in the finished
internal surfaces of the bore and seating endwise
against said internal shoulder, said assembly also
inciuding a piston rod detachably connected to
said bracket, a cylinder cap fastened to and clos-
ing the outer end of the cylinder, said cap having
laterally extending - portions, the lafter being
solidly fastened to the base whereby to hold said
cylinder solidly against the shoulder and to sus-
tain internal forces developed during operation
of the motor.

13. A hydraulic eylinder mounting for machine
tools of the type having a base provided with
jaterally spaced, parallel ways and a saddie slid-
able on said ways, a lonzitudinal bore in the base
between and parallel-to said ways, a fluid motor
assembly in and removable as a unit from one end
of the bore detachably and operatively connected
to said saddle so that operation of said motor
moves the saddle longitudinally on said ways,
means detachably fastening said fluid motor as-
sembly to said base, and means for delivering hy-
draulic liquid to said fuid motor assembly in-
cluding a hydraulic connector detachably fas-
tened to the base and having a tubular portion
extending into the base for delivering fluid to
said fluid motor.

i4. A hydraulic cylinder mounting for machine
tools comprising a base provided with laterally
spaced, parailel ways, a saddle slidable on said
ways, a longitudinal bore between and parallel
to said ways having an end opening exteriorly of
the base, an internal shoulder at the inner end of
said bore, a fluid motor assembly in and remov-
able as a unit through the open end of said bore,
said assembly including a cylinder portion seating
endwiss against said shoulder, a piston rod opera-
tively detachably fastened io said saddie, and a
cylinder cap at the outer end of said cylinder
overlying and detachably fastened to said base,
and means for delivering hydraulic liquid tc op-
posite ends of said cylinder including fluid pas-
sages in said cylinder cap communicating in-
teriorly of said cylinder, aud a hydraulic connec-
tor detachably fastened to the base, said con-
nector having a tubular portion extending into
the base and through a wall of said cylinder, the
interior of said tubular portion comprising a fuid
passage and said passage opening interiorly of
the cylinder.

RALPH E. CROSS.
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