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United States Patent ¢

2,953,118
PORT FITTING

Francis S. Flick, Oak Park, Il. (% Miller Fluid Power
Company, 240 N. Hawthorne, Melrose Park, 1l.),

and Joseph O. Olsen, 3715 W. Center Si., Mﬂwaukee,
Wis. |

Filed Apr. 5, 1956, Ser. No. 576,371
3 Claims. (ClL 121—38)

This invention relates to fluid operated devices, and
more particularly to a port fitting used for making a
fluid connection with such a device.

Piston and cylinder devices have been: eenventlenally
provided with a manifold plate secured to one head and
a solenoid or fluid operated control valve to regulate the
actuation of the device. The manifold plate is nor-
mally secured to the cylinder head, and the control valve
is mounted on the manifold to control the flow of fluid
through the passages in the mamfeld to the piston and
cylinder device.

Heretofore, such a mamfeld plate has been secured
to the cylinder head by separately machined holes in
the plate and head in which a machine bolt is inserted
and tightened to secure the plate in position. The pres-
ent mvention obviates the necessity of separately tap-
ping these holes for the machine bolts by providing a
port ﬁttmb adapted to pass through a port or passage-
way in the manifold and be received in a port in the
cylinder head. |

A fiuid connection to the opposite end of the cylinder
has usually been acco
pling sometimes presenting difficulty in obtaining both
fluid tightness and an elbow facing the proper direction
to tie into the manifold plate: The present invention
also provides a port fitting obviating these difficulties.

The pﬁr
vide a new and improved port fitting structure:

Another object is to provide a novel port fitting which
maintains fluid tightness and at the same time permits at-
tachment of a fluid line in any preselected pesmen eX-~
tending radially of the port opening,

Another object is to provide a novel port ﬁttmg adapted
to secure a manifold to a cylinder head so that fluid

tight passageway is formed threugh the '::aanifeld to the
cylinder head.

will substantially lessen the cylinder head and manifold
machining costs in the manufacture of plsten and cyl-
inder devices. S

The invention is 1llustrated ina preferred embedu
in the accompanying drawings, in which: |

Figure 1 is .a side elevational view of a piston and
cyhinder device having a manifold and control Valve se-
cured to the rod end of the device; = .

Figure 2 a sectional view taken as 1ndrcated on line
2—2 of Figure 1; S | o

Figure 3 a seetmnal VIEW. takea as mdreated 011 line
'3—3 of Figure 2; and

Figure 4 a sectwnal VieW taken as mdleated on line
4—40f Figure 2.

ent

 In the embodiment ﬂlustrated, -and as shown in Fig- =

ure 1, a fluid operated piston and cylinder device, gen-
erally designated 10, is provided with a manifold assem-
bly; generally: designated 11, to which is secured a sole-
noid controlled valve 12 by machine bolts 124. The
valve 12 makes a fluid-tigcht connection with the mani-
fold assembly 11 and may be a fluid operated pilot valve

plished with a plpe threaded cou-
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ary object of the present invention is to pro-
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A further object is to prev1de a nevel port ﬁttmfr which
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2 |
or a valve of any other type cenventlonally used for this
purpose. :

The piston and cylinder device 10 does not of itself
form a part of this invention. The device includes a
cylinder tube 13 having a cylinder head or cap 14 at one
end and a cylinder head 15 at the rod end which are
secured together by tie rods 16 and nuts 16a to form

a iluid-tight connection with opposite ends of the cyl-
mder tube 13. A piston rod 17 having a threaded end
19 for making a connection with a member to be driven
is shown projecting from the rod end of the piston and
cylinder device (Fig. 1).

The valve 12, through the manifold assembly 11 and
plpmg, shown in Figure 1, is connected with a port 18
i the head 14 of the cap end of the eyhader and di-
rectly through the manifold with a port 26 in the head
15 at the rod end of the cylinder. The port 20 pref-
erably opens into an enlarged annular chamber 5 which
commumnicates with the interior of the cylinder through
an annular channel 6 encircling the piston rod 17. A
sealing structure, generally designated 7, may be pro-
vided within the head 15 about the piston rod 17, and
the sealing structure 7 and a rod bushing 8 are se-

cured in position by a retainer plate © held In place
by tie rod nuts 164

‘The manifold assembly 11 at the rod end of the pis-
ton and cylinder device is provided with a manifold plate
22 which has a pair of fluid pressure inlet ports 23 and
24 and an exhaust port 25. The manifold plate 22 may
oe secured to either the cap end or the rod end of the
cylinder. ‘As herein shown, it is secured to the rod end
by a port fitting, enerally designated 26, which passes
through a transverse opening 27 in plate 22 and is thread-
ably received in the head port 20, as best seen in Fig. 3.
the manifold plate forms a heusmg for the connecting
member or fiiting 26.

The port fitting 26 preferably includes a threaded hol-
low shank portion 28 and a hollow head portion 3@
having a recessed hex head adapted to receive an Allen
head wrench. The head portion 30 preferably has later-
ally extending shoulders 31 adapted to fit within the
manifold opening 27 and rest against an annular seat 32
in the manifold plate 22. When the port fitting 26 is
threaded into the head port 20, the port fitting will hold
the manifold plate 22 in position upon the cylinder head
15 and also provide a passageway 29 between the valve
12 and cylinder head 15. Thus the need for machining

openings for machine bolts to secure the manifold and
head of the cylinder together is eliminated, and the outer

‘head face supporting the adjacent mamfeld 22 may be

substantially reduced in area if desired. The head por-
fion 39 may also be provided with an annular groove 33
for receiving an O-ring 34, and the O-ring 34 together
with a second O-ring 35 cooperate to assure a fluid tight
seal between the cylinder head 15 and the manifold plate

A fluid passageway is also prevrded from the manifold
plate 22 to the cap end 14 of the cylinder. 'As herein
shown, a length of hollow tube 36 may have a threaded -
end portion 36a engaging cooperating threads in a pas-
sage 38 of a port fitfing heusmg 40, while the opposite
end portion of the tube 36 is provided with an O-ring, as
illustrated in Frg 2, for sealmg engagement with a mani-
fold plate opening 37. The inner end of the passage 38

1n the housing 40 preferably terminates in an enlarged an-

nular chamber 41.

The housing 40 may be held in p031tren without bolts
upon the cap end of the cylinder by a threaded connect-

- iIng member of the port fitting, generally designated 42

which completes the fluid connection from the tube 36
through the housing 490 to the port 18 in the cap end of
the cylinder. The connecting member 42 is also pro-




_3_

vrded with a head pertmn 44 and a threaded shank 45
adapted to be received in the cap port 18. The shank
portion 45 1s preferably provided with a plurality of

apertures 46, each of which opens into a central channel

o 47 extending axially outwardly- through- the free end of

~ the shank portion 45. When the connecting member 42
is-inserted through the housing 40 of the fitting and drawn

“up tlght in the threads of the cylinder cap port, the head

pertron 44 bears against an outer face of the housing 40

‘securing it to the cap end of the eylmder with part 38

facing any selected direction.. As .shown in Fig. 4,
. O-rings 48 and 50 may be prevrded to- assure a fluid

tight seal between the connecting ‘member 42 and the
- -heusmg 40 and between the heusmg and cyhader head -

14 at the cap end of the cylinder.

To illustrate the operation of the dewce assume that |

e ﬂurd pressure is to be admitted to.the rod end of the cyl-
inder through the inlet port 24.
~ valve 12 is arranged so that the cap end of the cylinder
is connected to the exhaust port 25 through the port
fitting on the cap 14, the tube 36, a passage 51 in the

At this time, the solenoid

92,053,118

tendmg shoulders engagmg the seat within the manifold
passage, said fitting having an axial fluid passage through
the shank and headed portion to provide a connection
for fluid flow through the ‘manifold plate to the port
in the cylinder head, said headed portion being provided
with a tool engaging surface to facilitate turning. the fit~ -
ting for rnterengage 1ent of the threaded shank with the

- threaded port in the cylinder head, said fitting when fully

10

15

~manifold plate, and passages in the solenoid valve 12.

Actuating fluid pressure then enters the port 20 through

the port fitting 26 and drrves the piston to the cap end of

: _. ‘the cylinder forcing fluid on the cap end side of the piston
. out through the exhaust port 25.

25

As the p1at011 reaches the cap end of the eyhnder, on
the left as shown in Fig. 1, the solenoid valve 12 reverses

- the port connections so that the rod end of the cylinder -

is connected to the exhaust port 25, the manifold inlet

30

o port 24 is closed, and the cap end of the cylinder 1s con-

nected to a source of fluid pressure through the manifold™

inlet port 23. The piston is-then moved once more toO

~ the rod end of the eylmder after Whreh the cycle may be

repeated.

The fittings of the present invention provide a qmek s

and easily made means for attaching a valve and its
~manifold to a cylinder or other fluid motor.

fluid motor. No pattern for drilling either the. mamfeld
or cylinder head is needed since the assembly may be
secured. to the eyhnder ent1rely Wlth the- :Itti.'ngs of this
invention.

The port ﬁttmg on the eap end of the cyhnder perrmts |
g fluid tight connection to be made between the port and
tubing 36 regardless of the angular position of the tube.
In the past, elbows and similar fit-

‘relative to the port.

| CAll that is
~ necessary is the presence of the usual tapped ports in the

seated being positioned to adapt said outer surface of
the manifold plate for mounting a control valve. -
2. A device of the character described in- claim 1,

wherein the tool engaging surface of said fitting is belew

the outer surface of said mamfold plate when the fitting

is fully seated in said passage.

3. In a piston-and cylinder deifree havmg a cylinder
head with a threaded port opening outwardly of a flat
surface of the cylinder head and providing a fluid pas-

sageway to the device, a fluid. control assembly, COmpris-

ing: & mamfeld plate havmg a ﬂattened outer surface

‘and a flattened inner surface ‘with a passage extending
through the manifold plate: between said surfaces and

having a step forming a seat in the passage adjacent the
outer surface of the mamfold plate, said manifold plate
also havmg an inlet passageway extending therethrough

‘and ‘opening on said flattened outer surface, the manifold
plate being’ positioned with ‘its inner surface abutting the

cylinder head surface containing said-threaded port; an

integral fitting lining the passage and securing the mani-

fold plate to said cylinder head to maintain the abutting
surfaces in sealing engagement, said fitting having a
headed portion and -an externally threaded shank, the

shank extendmg through said passage in the manifold

- plate and engaging the threaded port in said cylinder

39

40

head, : said headed pertlen having laterally extending
shoulders engaging the seat within the manifold passage -

“to adapt the outer ﬂattened surface for receiving a con-
‘trol valve; said fitting having “an axial fluid passage

through the shank and headed. portion to provide a con-

nection for fluid flow through the manifold plate to the
port in the cylinder head, said headed portion being pro-
- vided with a tool engaging surface to facilitate turning the
fitting for interengagement of the threaded shank with the

threaded port in the cylinder head; and a control valve

45 having ‘a mounting surface pomtmned on said flattened

outer surface of the manifold plate in seahng engagement

- therewith, said control valve having a pair of connected

 tings relied upon the tightness of the threads in the port.

to seal against leakage which also presented diffcuity - .

in obtaining the. desired directional facing of the con-
necting piping. This port fitting may. be faced in any

ness at the same time, | -

The foregoing detailed deserlptmn is given for clea ness
of understanding only and no unnecessary limitations
should be understocd therefrom, for some modlﬁeatrons
will be obvious to these skllled in the art

We claim;

50

fluid passageways opening in said mounting surface, the
“first of said passageways being alined with said inlet pas- -
sageway in the manifold plate and the second of said pas-
sageways being lined with the axial fluid passage through

said fitting whereby fluid. operating pressure may pass
direction with equal facility aad wﬂl 1nsure fluid trght-. o

'suecesswely through said inlet-passageway of the mount-

 ing plate, said first and second passageways of the con-

55

1. In a piston and eylmder devree havmg a threaded L

~ port through the cylinder head, and a manifold plate
~having an outer surface.and an inner surface with a
‘passage extending through the manifold plate between

60

said surfaces and having a step forming a seat-in the
passage adjacent the outer surface of the manifold plate - .

said manifold plate being positioned with its inner sur-

a5

- face abutting the cylinder head surface containing said

AU threaded port, an integral fitting lining said passage and .
- securing the manifold plate to said cylinder head to main-
--tain the abutting surfaces in sealing engagement, said fit- o )

~ shank, the shank extending through the passage in said =~ "

- ting having a heated portion and an externally threaded

- 1,060,789

trol valve, said axial fluid passage of said fitting and said
threaded port ef the eyhnder head to operate the device.
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