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To all whom it may concern:

Be it known that I, AooLer R. Hurtix, 2
citizen of the United States, and a resident
of Prosper, in the county of Coos and State
of Oregon, have made certain new and use-
ful Improvements in Apparatus for Con-
trolling Friction-Clutches, of which the fol-
lowing is a specification.

.My invention relates generally to an ap-
paratus for controlling friction clutches,and

" more particularly to an apparatus in which

a non-expansive fluid medium, such as oil
is utilized directly against a piston connect-
ed to the movable clutch member, and is op-
erated by an expansive fluid such as steam.

The object of my invention is to provide
certain improvements with respect to the
controlling means and the fluid connections
thereof, whereby the application and release
of the clutch may be controlled and whereby
certain other advantages, to be hereinafter
particularly pointed out, may be obtained.

In the accompanying drawings illustrat-
ing my improvements Figure 1 is a view
partly in side elevation and partly broken
away and in section, illustrating my 1m-
provements, Fig. 2 is a transverse vertical
section through the steam cylinder taken
substantially on line 2—2 of Fig. 1, and Fig.
3 is a similar view taken through the liquid
cylinder substantially on line 3—3 of Fig. 1.

Referring now to these figures, I have
shown a drum at A, utilized for instance in
connection with all donkey and hoisting en-
gines, and movable on its shaft A’ into en-
gagement with a friction block B by which
1t 1s clutched in engagement with the shaft,
the shaft being provided with a transversely
extending movable key B’ upon the rela-
tively opposite side of the drum A, and
which is carried by the piston rod ¢ of a
piston C. This piston C is movable in a
fluid cylinder C’ to cause movement of the
key B” toward and away from the drum A,
its former movement resulting in forcing
the drum against the friction block B and
into clutched position, and its latter move-
ment permitting release of the drum from
the friction block.

Into the outer end of the application cyl-
inder C’ leads the outer end of the liquid
pipe D, the inner end of which is led into
either end of a transverse channel ¢ adja-
cent the head end of the liquid cylinder E,
the opposite end of which channel ¢ is closed
by means of a plug ¢’. The liquid piston E’

1s connected by a piston rod F to the fluid
piston G, which piston passes through an
abutment F’ between which and the fluid
piston G is compressed a spring I'* bearing
at one end against the piston G and at its
opposite end against the said abutment.
The fluid piston G is of substantially greater
diameter than that of the liquid piston E’
and is movable within the fluid cylinder G*
which is integral and axially alined with the
liquid cylinder. Thus when through the
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supply of steam within the cylinder G’, the

liquid piston is moved toward the head end
of its cylinder E, fluid is forced through the
pipe D and into the application ¢ylinder C’.
It will be noted that the pipe D has a regu-
lating valve D’ at an intermediate point and
a cut-off valve D? adjacent the liquid cylin-

der E, and that it is further provided with

an air chamber D* whereby to give the de-

sired elasticity to the liquid when the cut-

off valve D? 1s closed in order to hold the
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pressure in the application cylinder C’ and

furnish an expansible agent for this purpose;
> Furthermore, in .
order to permit the emergency release of
pressure in the application cylinder C’, I.

in case of slight leaks.

provide a supplemental pipe H,-the énds of

which are connected to the pipe D at sepa-
rate points to form a by-pass, this supple-
mental pipe or by-pass H having a:check

valve H’ which opens away from the appli-

cation cylinder C” and also having.a regu- ~ .
e 90

lating valve H2 Ordinarily the  pressure
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flows out of the application cylinder slowly

upon the rearward movement of the liquid.

piston E’; but with the valve IT* open
well as the valve D’ the pressure may
speedily reduced through .the check . val

H’. Thus supposing regulating valve' D {6
be partly closed, the operator wishing to re-

tain the same in adjustéd position*may,. at

the time of opening the cut-off valve D2,

open bypass valve H? in order to quickly
release the clutch, the release of which will

be comparatively slow through the partly,

closed valve D’.

100

The steam cylinder G’ is supplied th’rough N

a supply pipe J.and under control of a
three-way valve K, the pipe J entering one
end of a transverse channel ¢ which com-
municates with the steam cylinder adjacent
its head end and the other end of which
channel ‘is closed by a plug ¢’. A branch
pipe L also leads from the supply pipe J
and into the head end of the steam cylinder
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G’ and is provided with a check valve L’
opening toward the steam cylinder. Thus
spaces are formed in the ends of the cylin-
ders E and G’ beyond their respective chan-
nels ¢ and ¢ so as to form cushions to pre-
vent the pistons E’ and G from destructive
engagement with the cylinder heads. When
the piston G has encountered the cushion
by its passage beyond its channel g, steam
may be supplied to the cylinder G” by
proper manipulation of the three-way valve
K, the steam passing into the cylinder
through the branch pipe L and its check
valve L’ until the piston has been moved
forwardly beyond its channel. When the
steam 1s so supplied and the piston G moved
forwardly the spring F? is compressed and
forward movement imparted to the liquid
piston E’ which force the liquid through
the pipe D under proper control, as before
mentioned, to the application cylinder C,
the piston C of which is then moved for-
wardly in order to move the drum A to
clutched position. When the three-way
valve K is turned to cut off the steam pres-
sure the spring F? causes rearward move-
nient of the pistons and the pressure is re-
leased, this release ordinarily taking effect
slowly and evenly through the proper con-
trol by valve D’ with valve H? closed. As
stated before, however, a speedy release in
emergency is effected by opening valves D’
and H? to the full extent. The liquid cyl-
inder E has an upper opening ¢ which is
normally closed by a screw plug E? and
through which the cylinder may be filled.

Thus a controlling device constructed as
shown and described may be attached for
operation in connection with practically any
donkey or hoisting engine now in use and
will permit of movement of the drum to
osition without sudden shocks or
danger of breakage due to the fact that a
non-expansive medium is utilized and the
fact that both the liquid and the fluid may
be 1properly controlled at all times.

claim:

1. In a controlling device of the character
described, the combination of a pair of axi-
ally alined cylinders, one of which is of
greater diameter than the other, pistons ar-
ranged in the said cylinders, a piston rod
connecting the pistons whereby to effect
their simultaneous movement, means for
supplying fluid to the larger cylinder to
move the pistons in one direction, a spring
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for moving the pistons in the opposite di-
rection, an application cylinder, a piston
movable therein and having connection with
the parts to be controlled, liquid connections
between said application cylinder and the
smaller cylinder of the two cylinders first
mentioned, controlling and cut-off valves
within said liquid connections, an air cham-
ber also within said connections whereby to
hold the liquid pressure within the appI)irca-
tion cylinder when the cut-off valve is
closed, and a by-pass formed in said con-
nections and having a cut-off valve and a
check valve opening away from the appli-
cation cylinder, all for the purpose de-
scribed. :

2. In a controlling device of the character
described, the combination of a liquid cyl-
inder, a piston therein, means for moving
the piston in relatively opposite directions,
an application cylinder, a piston movable
in the application cylinder and having com-
munication with the parts to be controlled,
and liquid connection leading from said
liquid cylinder to said application cylin-
der, having an air chamber and a regulating
and cut-off valve therein and provided with
a valved by-pass the ends of which are con-
nected thereto upon opposite sides of the
regulating valves, all for the purpose de-
scribed.

3. In a controlling device of the character
described, the combination of a liquid cyl-
inder, a piston therein, means for moving
the piston in relatively opposite directions,
a fluid pipe leading from the said cylinder,
an application cylinder to which the said
fluid pipe also leads, a piston in said appli-
cation cylinder having connection with the
parts to be controlled, regulating and cut-
off valves in the connecting pipe, an air
chamber also within the connecting pipe to
hold the liquid pressure within the appli-
cation cylinder when the cut-off valve is
closed, and a supplemental pipe communi-
cating at its ends with the connecting pipe
at points therein upon opposite sides of the
said regulating valve and provided with a
cut-off valve and with a check valve opening
away from the application cylinder, all for
the purpose described.

ADOLPH R. HULTIN.

Witnesses:
JorN NIELson,
Epwin ErLLiNGsEN..
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