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This invention relates to improvements in op-
erating handles, and more particularly to lock-
ing means for holding in a fixed tightened posi-
tion an operating handle for a valve designed
especially for use in a rock driil,

In mechanisms in which there is a vibration
such as that obtained in the operation of rock
drills of the reciprocating hammer piston type,
much difficulty has been experienced in effec-
tively connecting to the mechanism an ele-
ment, such as a handle for controlling the op-
eration of a throttle valve in the case of rock
drills, that is to be held firmly against movement
relative to the parts to which it is connected

and prevented from loosening by the vibrations. 15

It has been found, after considerable experi-
menting, that by broviding at the connected end
of the operating handle a frusto-conical shaped
surface, with the angle between an element of
the surface and the axis of the handle relatively
small, there is obtained, on moving this surface
within an opening having a surface of similar

shape and of the same angle, a wedging action -

between the surfaces that holds them firmly

against rotation relative to each other. An an- 25

gle of fifteen degrees (15°) or less has been
found very effective, but it is not to be understood
that a greater angle is outside the scope of my
invention in its broader aspects. With the sur-

faces formed at an angle within the range men- f

tioned, it is necessary that they be moved into
engagement with each other under only a very
slight bressure, to obtain the desired frictional
resistance breventing relative rotation, but in

order to assure that the sloping surfaces firmly :

€ngage each other it ig Necessary that the open-
ing be formed of 3 depth sufficient to prevent
engagement between the inner end of the handle
and the bottom of the opening. With operating
handles such as those employed in rock drills
there is a whipping action produced in the han-
dle by the vibrations of the drill that may witi-
mately result in a fracture of the handle unless
means are provided for supporting the handle

along at least g substantial portion of its length. 27

To obtain the desired support for the handle and
the adjustment of the handle relative to the
opening within which its end is received, there
is therefore Provided, in a preferred embodiment

of the invention, g member having an opening &

that both engages the handle for g substantial
portion of its length and brovides for it g
threaded connection.

It is an object of this invention to provide an

improved operating handle for the throttle valve 55
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of a rock drill.  Anether object is'to provide im-
proved means for -attaching and helding an op-
erating handle in a fixed position relative to
the device operated thereby. Still another ob-

* Ject is to provide improved means for operative-

Iy connecting an element to g mechanism ' in
which there is a sSubstantial vibration, and for
Holding said -element against loosening by the
vibration. Another object is to-provide improved

9 valve control means for a rock drill, comprising

8 control element having an inclined surface
formed thereon, a -controlled member having an
inclined surface engageable by the inclined sur-
face on said control element, and means for
holding said contro] element in a position such
that its inclined surface firmly engages, with' g
wedging action, the inclined surface on said.con-
trolled member, whereby said control element is
held-against movement relative to said controlled
member which would effect -a release between
said surfaces. ' Still another object is to provide
improved means for holding a -control element in
clamping relation with a controlled member and
providing  for said contrel element a .support
along g substantial portion of its length. Other
objects and advantages of the invention will,
however, hereinafter more - fully appear,

"In the accompanying -drawing there are shown,
for purposes of iflustration, two forms which th
invention may assume in practice. .

In this drawing: : -

Fig. 1 is a view, with some ‘parts in section and
some in' elevation, showing a rock drill throttle
valve having a control handle attached thereto,
according to one illustrative embodiment of the
bresent invention. - : .

Fig.2 is an end elevational view of the -control
handle and valve shewn in Fig. 1. !

Fig. 3 is an enlarged  detail sectional view
showing the connection of the -control handle to
the throttle valve. o

Fig. 4 is a perspective view of one ef the at-
taching elements. - ,

. Fig. 5 is a perspective view of the control han-
dle. - - ‘

Fig. 6 is a sectional view, partially in eleva-
tion, showing a modified form of handle connec-
tion for the throttle valve,

In the illustrative embodiment of the inven-
tion shown in Figs. 1 to 5 inclusive, a throttle
valve, generally -designated 1, has -connected
thereto in an improved manner a valve-operat-
ing handle assembly, generally designated 2. i

The throttle valve shown herein is of the type
generally used for controlling the supply of pres-
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sure fluid to the distributing valve of a pressure-
fluid-actuated hammer rock drill, but it will be
evident that the invention may be associated
with valves of other types, or may even be em-
ployed with devices to be controlled other than
valves. The throttle valve { herein comprises a
cylindric portion 4 that is rotatably received
within a bore 5 formed in a block 6. Formed
within the cylindric portion is a pressure cham-
per 1 extending axially of the valve and opening
through one end of the later into a chamber 8
in the block 6 to which pressure fluid is supplied
from a supply line 10. Opening from the pressure
chamber T through the side of the valve is a port
{2 through which pressure fluid flows to suitable
passages formed in the block 6 when the valve
is rotated to its proper position and pressure
fluid is conducted through the passages in - the
block to the desired point of use. Extending from
the end of the cylindric portion 4 opposite the
supply line {0 is a valve stem {4 having a trans-
verse dimension somewhat less than that of the
portion 4. The valve stem projects through an
opening 15 in the block 6, and a shoulder {6.at
the junction of the valve stem and the valve
portion 4 abuts a shoulder T on the block to
prevent outward axial movement of the valve
relative to the block. Fitted on the valve stem is
a hub 18 having a lateral boss 19 through which
an opening 20 extends toward the center of the
hub. Extending into the opening 20 through-
out the inner portion of its length are threads 21
which engage threads 22 formed on an operating
handle 23. The outer portion of the opening
20 has a smooth surface that fits closely along
the handle 23 beyond the threads 22 and pro-
vides for the handle 2 support which prevents a
whipping of the handle when the parts of the
mechanism are caused to vibrate. The handle
has a tapered inner end 25 adapted to seat within
a tapered socket 26 formed within the valve
stem. The socket
clearance between
and the bottom of the socket is assured when
the tapered portion .of the handle firmly en-
gages the sloping walls of the socket. The angle
of the taper at the end of the handle and

within the socket is shown here as being approxi-

mately fifteen degrees, and when the handle is
threaded through the opening in the lateral boss
{9 so that its tapered end firmly engages the

walls of the tapered socket there will be, due to

26 is of such depth that a.
the inner end of the handle
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_tively fixed portion having 2
shaped surface thereon
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the small angle of taper, a wedging action, that

prevents the handle from being turned within
the boss by any vibrations in the mechanism
and thereby loosening. When the parts are in

assembled relation as shown in Fig. 1, the handle”
of providing an operat- "

serves the dual purpose
ing member for the valve and means for securing
the hub 8 to the valve stem so that it abuts &
surface on the block 6 surrounding the valve
stem on slight axial movement of the valve, and
prevents the valve from moving axially out of
communication with the passages to which it
controls the supply of pressure fluid. ‘When the
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supply line 10 is disconnected from the block and

the end of the handle is removed from the socket
in the valve stem, the valve may be withdrawn
axially from within the block bore, in an obvious
manner. - o IR

"In the form of the invention shown in Fig. 8,
an element 30 to be controlled has fitted on it &
hub. 31 having a lateral boss 32 through which
an opening 34 is formed with its axis lying in a
plane parallel to a plane including the axis of
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the element 30. The opening 34 is so located
that it opens through the inner wall of the hub
at only one side of the opening. The opening is
tapered at its inner end, as at 35, and formed
in the controlled element 30 is a groove 36 s0
formed that the surface of the groove is in aline-
ment with the walls of the opening 34. The
operating handle 23 is threaded into the opening
34, as at 31, to bring the tapered end 2% of the
handle into engagement with the tapered walls
35 of the opening and with the surface of the
groove 38.

As a result of this invention there is provided
improved means for holding a valve-operating
handle firmly in a fixed position relative to the
valve. It will be noted that the parts may be
easily constructed and assembled, and are S0 ar-
ranged as to provide a rugged construction.
Other advantages of the improved handle at-
tachment will be clearly apparent to those skilled
in the art. '

This application is a continuation in part of my
copending application Serial No. 152,609, filed
July 8, 1937, now matured into Patent No. 2,224 ,-
859, granted Dec. 17, 1940.

While there are in this application specifically
described two forms which the invention may
assume in practice, it will be understood that
these forms are shown for purposes of illustra-
tion and that the invention may be modified and
embodied in various other forms without de-
parting from its spirit or the scope of the ap-
pended claims.

What I claim as new and desire to secure by
Letters Patent is:

1. In combination, an adjustable member to
be controlled, a frusto-conical shaped surface
formed on said adjustable member, a hub-shaped
member mounted on said adjustable member,
and a handle member adjustably secured to said
hub-shaped member and provided with a rela-
frusto-conical
engageable with the
frusto-conical shaped surface on said adjustable
member for binding said handle member against
rotation on its own axis relative to said adjust-
‘able member.

2. In combination, an adjustable member, a

" recess formed in said adjustable member, handle

supporting means mounted on said adjustable

.member, an opening in said handle supporting

neans having a sloping surface therein, and 2
handle member adjustably secured within said
opening and having a relatively fixed portion
formed with a sloping surface engageable with
the sloping surface within said opening for bind-

“jng said handle member against rotation rela-

tive to said handle supporting means, said open-
ing so formed that on engagement of said slop-
ing surfaces a portion of said handle member fits
within said recess for locking said adjustable
member against movement relative to said handle
member.

3. In combination, an adjustable member hav-
ing a tapered socket formed thereon, a handle
hub mounted on said adjustable member and
having a threaded opening therein, and a handle
member threaded within the opening in said
handle hub and having a relatively fixed tapered
end portion received in said tapered socket with
the sloping walls of sald tapered end portion en-
gaging the walls of said socket for binding said
handle member against rotation about its own
axis relative to said handle hub.

4. ITn combination, an adjustable member,
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handle supporting means mounted on said ad-
justable member, a handle member adjustably
secured to said handle supporting means and
movable bodily relative to said adjustable mem-
ber when rotated relative thereto, and means for
binding said adjustable member and said handle
member against rotation relative to each other,

5
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said last mentoned means including surfaces on
said adjustable member and said handle member
movable into frictional engagement with each
other, said surface on said handle member being
formed on a portion fixed relative to said handle
member,

JOHN C. CURTIS.




