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“UNITED STATES PATENT OFFICE.

HENRY s(_iHvMAcTHEn, OF:DENVER, COLORADO.

1,205,485,

Toall, 1(‘/10111 it m(u/ concern :
Be it. known that I, Hexry Scmrua xcHhR,
a citizen of the United States, residing in

the utv‘ and county of Denver and State

ot Colorado. have inv ented certain new and
useful Improveéments in Pneumatic Hammer
Drills; and T do declare the following to be
i full, clear, and exact description o’r my
invention, such as will enable others skilled
in the art to.which if appertains to make
and use the same, reference being had to the

accompanying Qv awingsard to the-: figures '
_of reference marked thereon, which torm a

part.of this spemﬁeatlon
My invention relates to improv ements in
pneunmtlc rock drills and Thas for its object

- _the provision of a machine of this character
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position of the

cohstructed to maintain a. constant air pres-

-sure Dbetween. the feed- cvlmdor and the

motor. © - .-
Another object ot ny m\entmu resides in

the provision_of a pneumatic drill, simple

and .inexpensive in manufacture and effec-

tive, and economical in operation.’

Another objéct. of my invention is to pro-
vide novel flnid controlling meang of an ex-
ceedingly simple character for controlling
the fluid to the feed cylinder and the motor.

Another object is to provide a.simple

valve for controlling the motive fluid to the
feed eylinder and the motor.

Auothel object of my invention. resides in
the provision of means for supplyinglubri-

< .cant to the different parts.of the motor.
35 .

‘Another object of my invention is-to pro-
vide novel and efficient means for control-
ling the air pressure in the feed cylinder in
accordance with the nature of the work to
be performed by the drill.

With. these and other objects in view I
will proceed to deseribe my invention with
réference to the accompanying
ferming:a part hereof.

In tho drav “hgs i —Figure 1, is a side ele-

vation of thé (lnll. showmn the same in as-
seinbled candition. Fig. ‘2\ is"n long itudinal
section of the drill.. Fig. 3 is a cross sec-
tional view takeri on the Tine 3—3 of Tigs. 1

and 2. Fig. 4 is a bottom view -of the valve
block, - Fig. 5 is a view taken on the line

A-——A, Tig. 4, looking in the. dirvection of
the arrow. TFig. 6 is a view illustrating the

and the

tive fluid from the feed cylinder
Fig. 7 is a view illustrating the po-

motor.

 Specification of Letters Patent.

-engage the wall or other suitable stop. To
this piston stem or rod 7, within the.cylin-
-der 5, T secure a head 8 by means of a screw

drm\'ings_

alve piece to eut off the mo-
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?smon of the valve piece to- admit motive
fluid to the feed cylinder.

f Fig. 8 is a view
illustrating the position of the valve piece

" toadmit motlve fluid to-both the feed cylin-

der and the motor. Fig. 9 is a view illus-
trating the position of the valve piece to ad-

. mit motne fluid .to the motor and to admit
motive fluid to the feed eylinder under con- -

trol. Fig. 10 is a view of the face side of
the \"11\'@ piece.: Fig. 11 is a section taken

- on the line 11—11 FIO‘ 2. Fig. 12 is'a side

elevation of the valve block showing the mio-
tor ;induction passages and circumferential

passqoe with which the latter communicates:

The same reference.characteis mdlcate the
same parts in all the views.

Let the numeral 5 designate the feed cyl-
inder of my improeved dmll and 6 the motor

thereof. In' the feed cyhnder o, T arrange’

a piston stem or rod 7, which is adapted to
To

9, which’ passes through the head 8 and en-
tors the stem 7. Intei‘posed between: the
head 8 and the stem 7, I arrange a'leather
gasket 10 and surroundmo the head 8, I
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mount an expansion ring, 12 ‘which is adapt-

ed to expand into an enlarued portion 13,
of the cvhnder 5 for holdmd the piston qtem
7 in posmon in the cyhndex when the drill

is in an in-operative position or the portable.

position. This ring 12 e\pands into the en-
larged portion 18 of the eylinder-5 and thus
holds the piston stem 7 ngainst dlsphce-
ment or movement 1n the cvhndex 5.

T will now proceed to describe the con-
struction and arvangement of the valve for

86

90

controlling the motn e fluid to the motor and

feed cvhnder By referring ‘to Fig. 2; it
will be noticed that this valve is 1nterp0sed

95

between the feed cylinder and the motor as.

is usnal in machines of this character.
My improved valve consists of a block 49
having sockets 43 and 44 formed on oppasite

sides t11e1eof and adapted to “respectively
-Teceive one.extremity of the feed ewlinder

5 and one extremity of the motor 6. There

fore when my improved machine is assém-

bled it consists of three sections formed by
the feed cylinder, the valve block and the
motor.. These three sections may be held or
securéd in their connected or opexath p051-
tions by any suitable means.

I have shawn in the drawmgs coﬂars 2
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one of which is secured to the said cylinder,
while the other is secured to the chuck end
of the motor 6, the said collars having ears
through which rods are passed for connect-
ing said collars. Another collar 45 is inter-
posed between the collars 24, and is pro-

vided with ears through which the said rods -

also pass ,

The valve block 42 is provided with an
opening 46 passing therethrough and adapt-
ed to receive a hollow- stem 47 of a disk
valve piece 48. One side of the valve block
42 is cut out to form a cup or recess 49
adapted to receive the disk valve piece
48. Into this cup or cut out portion 49, 1
thread a cap 50 as shown at G0. This cap is
provided with a centrally located threaded
opening 61, adapted to receive the motive
fluid feed pipe. To the extremity of the
valve stem 47 opposite the disk valve 48, I
sectire an operating handle or member 62.
This operating handle 62 also serves the
vurpose of a washer or lock for holding the
disk val¥ 48 in close engagement with its
seat. Also arranged in the valve bloek 42,
parallel with the valve stem 47, is a passage
63. which passage communicates with the
induction passages 28 and 29 of the motor
respectively, throngh ports 64 and 65 lead-
Ing  from a cirenmferential passage C
formed in the valve block 42.with which the
passage 63 is in direct commimication.” The
valve Dlock 42 opposite the passage 63 is
provided with a longiaudinally arranged
passage 66, which passage communicates
with the feed eylinder 5 through a port 67.
The hollow 68 of the valve stem 47 is adapt-
ed to receive a supply of lubricant, whicli is
fed to the motor in a manner which will
liereinafter be described. Thishollow 65, of
the valve stem 47, is adapted to be closed
by means of a threaded plug or thumb
serew 69,

In Fig. +. T have llustrated a diamotrical
arrangement of the ports, and  passages
formed in the valve block and in this view
the position and direction of (he passages is

indicated.  Now by referring to Ieig. 6, the -

osition of the disk valve piece, to close off
k]

the motive fluid from the feed evlinder and -

motor. is indiéated. By turning the disk
-alve plece 48 to the right, or to the position
indicated in Fig. 7, the communication will
be established  with the feed cvlinder
through an elongated slot 70. with which
the disk valve piece is provided and throngh
the passage 66, which leads to the interior
of the cylinder 3 in the rear of the piston,

- whereby the live motive fluid will maintain

the stem 7 of the piston in close engagement
with the wall or other support or stop and
will carry the motor 6 forwardly toward
the surface to be worked or drilled. When
the disk valve piece 48 is in the position in»
dicated in Fig. 7, the induction is established

1,205,485

only with the feed cylinder 5, while the in-

duction of the motive fluid to the motor ix
closed off. In other words, the motive fluid
is first admitted to the feed evlinder 5 so as
to set the drill for work. Now by turning
the disk valve piece 48 to the position indi-
ated i Fig, 8, a relatively large enlarged
slot 71 will be brought imo vegister or com-
munication with the passage 63 which leads
to the motor. . Thus. the induction of the
motive fluid will be established in the motor
and will start the latter in operation. The
slot 70 is of sufficient: length to remain in
register with the passage 66 during the turn-
ing of the valve piece 48 to bring its slots 71
into register with tie passage 63, Now
when the valve picce 48 is in the position
represented in Fig. 8, the drill is set for
operation.

Now assuming that it is desired to regui-
late the pressure in the feed evlinder 5 ae-
cording to the character of the material in
which the drill is working the disk valve
piece 48 may be turned to the position repre-
sented in Fig, 9. whereby an elongated re-
cess T2 formed on the side of the valve piece
18, adjacent the seat of the latter. will be
JDrought into register with the passage 66 and
a passage T30 which Jeads to a relief valve

T4 while the elongated siot 71 of the valve

piece 48 will still be in register with the
Passage 63 leading to the wmotor.  Thus. the
motor is allowed to be operated at full spewd
by virtue of the motive flaid, while the
pressure in the feed evlinder 5 is reduced
and is governed by vivtue of the relief valve
o The valve piece 48 is provided “with a
relatively small opening 75 which communi-
cates with the recess 720 Therefore only a
Hmited amount of motive fluid can
through the valve piece 45 into the recoss 72,

froni whenee it passes into tie foed evlin-,
By adjusts

der 3 through the passage 66,
ing a set serew 76 threaded in the easing ¥71.
of the relief valve T4, the tension of a spring
78 may be regulated for controlling o valve
piece 9. Now if it s desired to operate the
motor updier a relatively: low pressure in the
Teed. eylinder, the. tension of the spring 18
may e lessened by the adjustment of the
seifew 76, wherehy, whenever the pressure in
the fecd evlinder 5 becomes high the motive
fluid will operate the valve piece 9 to move
the latter away from an opening 80 formed
in the seat 81 and connnunication ofy(he feed
eylinder 5 with the atmosphere will he thus
established through the passage: 66, vecess
T2, passage T3 and opening 80 formed in (he
valve sleeve 81, and opening 82 formed in
the valve picee 42 and communicating with
the atmosphere. When drill is working in
soft material, it is very necessary to prevent
the drill steel from being moved too rapidly
into the material and thus choking up the
drill. Therefore, my arrangement whercin
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. <the hiandle or operating member 2. is LI
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. -the motive fluid. . -~
5 Attention is here called to the faet, that -
adjacent -
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thie pressure in the feed' cylinder is regu-
lated in ‘accordance with the material in
which the drill is’working, is an importint
feature inr a machine of this character.
Now, if it is desized to cut off the motive

~ Huid fronr the feed tylinder and motor for

=stoliping the operavion of the drill, the valve
Ppiece 48 may bé tixped {0 the position in-
dicated in .Fig. 6, ‘vhereby a .recess 83,
toriged on the side of the vaive piece 48, ad-
jacent the seat of the latter, will e brought

Into register ivith the passnge 66 and an ex- .

haust passage 84, leading through the valve
piece 42 to the atmosphere.  Thus the indue-
tion of the motive fluid to the motor and the
feed cylinder will be cut off and the feed
cylinder placed in communication with the

exhaust through the passage 66, recess 83

and passage 84, allowing' the motive fluid in
the feed eylinder to exhaust so that the steni
47 of the feed c¥linder piston may be disen-
pport for remov-
ing the drill. :

The valve: piece 48 is provided with a
Ppassage 83, communicating with the cham-
ber 68, formed in the stem 47 of the valve

.. pece.  This passage 85 is provided with a
_.port 86, which ig

adapted o be brought into
register with the passage.63, whereby the oil
or Iubzicant may-be supplied from the cham-
When the lubricant
has been once admitted. it will be carried
into the motor along with the induction of

the extremity of the valve block 42
vided with a recess or chamber 87 in which

1 arrange a spring 88 and a pin or plug 89,
Wwhich is engaged by the said spring 88 and

is nornially extended hevond the said cham-

- ber 87, under the influence of the spring 88,

into engagement with a recess 89 formed

"+ on'the lower edge of a collar 90 of the han-

45
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dle 62.
notches or recesses 91, which are
receive the beveled extremity 92
89, when the valve piece 48 is in any of the
positions corresponding with that illnstrated
in Figs. 6 to 9 inclusive, for maintaining the
~valve piece

This recess 89 is provided with
adapted to
of the pin

Now assuming that'it is desired to set the
drill for operation the piston 7 of the cylin-
der § is placed in engagement with the wall

of a tunnel or any other suitable stop and -

" the handle 62 is turned, whereby the disk 48

6

[~

Is given a corresponding turn to bring the
slot 70 of the said disk into register with the
passage 66 as indicated in Fig. 7, whereby
the motive fluid ik allowed to enter the feed

cylinder 5 and cause the motor to move for-

wardly into engagement with the face of the
surface to be drilled, then by further turn-

¥5 ing of the handle 62, the disk 48 may be

) ‘r "15‘}, R

48 in_ position against displace- .

5

“turned 1o a position to admit motive fluid to
the niotor for operating the lattér. This po-
sition is indicated in Fig. 8 and as showi, the

“elongated slot 71 of the disk 48 is n régister

“with the passagée 63, while the elongated slot
0 of ‘the disk 48'is still in register with the
passage 66 leading to the feed evlimder, con-
sequently motive fluid is simultaneously ad-
mitted to both the feed cyvlinder and the
motor.  “Now supposing’ that the “deill is
operating-in soft material and"it is desired
to lessen the pressure upon the drill against
“the material the handle 62 may be turned
for imparting a corvesponding turn to the
disle 48 for bringing the recess 72 hito regin-
ter with the passiges 73 and 66, whereby the

“motive fluid will pass through the relatively

small opening, 75 in the disk 48 into the re-
cess T2 and thence. through the recess and
passage 66 to the feed évlinder 5 and as sdon
as the pressure in the cevlinder D ineroases
to too great a degree the valve piece 9will
be forced from 1ty seat and commimicition

between the feed evlinder and the, atioy- .

phere established through the recoss 72, pas-!
sage T3, openings 80 and 820 Whereby
pressure in the feed cylinder will ‘be de-
creased - sufliciently.  The préssuic to be
maintained in the, feed evlinder is deter-
mined and the vadve 74 §s-sel accordingly to
relieve the pressure in the feed evlinder be-
fore it goes above the desived degreel Now

-supposing that “the deilling operation” has
move the

L

been completed and it-is desived to
drill to another loeation, the handle 6
be -turned to impart a corresponding’
Jment 48 to bring the Iatter to” w
‘indicated in Fig. 6, wherehy the slot
connect the two passages 66-and. 84 a/
place the feed evlinder 5 in commim
with the atmosphere through the pa
recess 83 and passage 84, Thus the, n
fluid in the feed cylinder 5 will exlangt and
release the,piston 7 from ‘engagenieiit with
the wall or- support, whereupon the pis-
“ton T may be nioved inwardly to bring the
expansion ring 12 into the elongated por-
tion 13.0f the evlinder 5. In this' position
- the expansion ring 12 will expand nto. the
elongated . portion-13- and: secure the piston
7.in position against movenient’ or disen-
gagement from its inward deawn position.
Of course, when the valve piece 48 s heen
turned to the position indieated in' Fig. 6,

+ age
oe 66,

the motive fluid supply has been ciit off Tirom

both the feed cylinder and: the motor and
, H !

consequently the feed eylinder and. motor

are both in-operative and as soon.as the air

exhausts from the feed cylinder i the mian-,

wner above described, the'drill may hé ve-
moved and placed in any other desired loca-
-tion.: ' ' S
Having thus described

my invention, what
I claim 1s:— : ‘ C

1. The combination with a motor and fluid
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supply means therefor, of means for control-
ling the fluid supply to said motor, compris-
ing a disk valve piece interposed hetween the
motor and fluid suppiy means. n valve block
in which said disk valva pieck is rotatable,

“said valve piece having its aXis of. rotation

disposed at right angles-to the longitudinal
axis of the motor, said, valve block having
a passage extending at, vight angles to the
axis of the mator and communicating with
the latter. and said valve piece having an
opening adapted to register with said pas-

-sage for establishing communication of said

nfotive fluid with said motor.

241 a machine of the character set forth,
the combination with a fluid operated motor,
and fluid -operated feeding means for the

‘motor, of controlling means interposed be-

tween the motor and the motor feeding
means, the said means having passages com-
municating respectively with the motor and
the motor feeding means, a disk valve
having slots therein adapted to be brought
into register with the aforesaid passages.
and said disk valve having a rvestricted
opening adapted to register with the pas-
sage leading to the feeding means after
the said slot has been moved oud of register
with the latter. substantially as deseribed.

3. Tu a machine of the character set forth.,
the combination with a motor and 1 motor
feeding exlinder. of means for controlling
the supply of motive fluid to the motor and
the motor feeding evlinder. comprising a
valve interposed between the motor and the
motor feeding evlinder. the block having
passages communicating respectively with
the motor and the motor feeding cylinder, a
valve piece for controlling the said passages.
said valve piece having slots adapted to
register with the passages in the valve block.
one of the said slots of the valve piece be-
ing located to register with the passage com-
municiting with the feed evlinder before the
other slot” registers with the passage com-
municating with the motor, and said valve
picce having a restricted opening adapted
to follow the first named slot into register
with the passage communieating with the
feed evlinder. :

4. In a machine of the character set forth,
the combination with a motor and feeding
means for the motor, of means for control-
ling the supply of motive fluid to the motor
aud the motor feeding means, comprising
a valve interposed between the motor and
the motor feeding means, the valve block
having passages communicating respectively
with the motor and the motor feeding
means, and a valve piece for controlling the
said passages, said valve piece having slots
adapted to be brought into register with
the passages in the valve block, one of the
said slots in the valve piece being adapted
to be brought into register with the passage.

1,205,485

leading to the feeding means, before the
other slot comes into register with the pas-

-sage leading to the motor, and said valve

piece having a reduced opening adapted to
register with sald passage lending to the
feeding means after the said slot has been
moved out of register therewith for admit-
ting motive flnid to the feeding means under
control, substantially as desevibed.

5. In a machine of the ‘class described
the combination with a motor and a feed
evlinder, of motive fluid controlling means
interposed Letween the niotor and the feed
evlinder, said means comprising a valve
block having passages formed therein and
respectively. communicating with the motor
and feed cylinder, and a valve piece oper-
able in the said valve block and having
slots, one of which is adapted to register
with the passage leading to the motor, while
the other is adapted to register with the
passage leading to the feed ‘cylinder, the
slot adapted to.register with the passage
leading to the feed cylinder being positioned
in the disk with respect to the slot adapted
to register with the passage leading to the
motor so that the slot adapted to register
with the passage leading to the feed cylin-
der will register with the said passage be-

foré the other slot registers with the pas-

sage leading to the motor, and said valve
piece having a restricted opening positioned
to register with the passage leading to the
feedd evlinder while the first named slot is
still in register with the passage leading
to the motor.

6. In a machine of the: class described,
the combination with a motor and a feed
evlinder, of motive fluid controlling means,
for the motor and the feed cylinder, said
means comprising a valve, and passages con-
trolled by the said valve leading respectively
to the motor and feed eylinder, the valve
having openings positioned with respect to
the said passages so that one of the openings
will register with the passage leading to the
feed cylinder before the other opening reg-
isters with the passage leading to the motor,
and said valve having a vestricted opening
adapted to register with the passage lead-
ing to the feed cylinder while one of said
openings remains in vegister with the pas-
suge leading to the motor, substantially as
described. '

7. In a machine of the chiracter set forth,
the combination with a motor and a motor
feeding cylinder, of means for controlling
the supply of motive fluid to the motor and
motor feeding eylinder, the valve block hav-
ing a feeding cylinder supply passage and
a motor supply passage, a_valve piece for
controlling said passage, said valve picce
having an elongated slot adapted to.vegister
with the feed cylinder supply passage, said
‘alve piece having a second elongated slot
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adapted to register with the motqr» supply

‘passage after the first named slot has reg-
“_ig{%'ared with the feed cylinder supply pas-
5)

age, and said valve piece having a restricted
opéning adapted to register with the feed

cylinder supply passage after the first:

named slot has been moved out of register
with the latter and while the second named
slot yet remains in register with the motor
supply passage. o,

8 In a structure of the character set
forth, the combination with a motor and a

motor feeding means, of means for control-

ling the supply of motive fluid to the motor .

and motor feeding means, comprising a
feeding means supply passage and a motor
supply passage, a valve piece controlling
said passages, said valve piece having a slot

. adapted to be moved into register with the

20

25

30

feeding means supply passage, said valve
piece having a second siot adapted to reg-
ister with the motor supply passage after
the first named slot has registered with the
feeding means supply passage, the struc-
ture also having an exhaust passage, and
the valve piece having an elongated recess
adapted to connect the feeding means supply
passage and the said exhaust passage after
the first named slot has been moved out of
register with the feeding means supply pas-
sage and while the second named slot yet

5]

remains in register with the motor supply
passage, and said valve piece having a re-
stricted opening communicating with said
recess. :

9. In a machine of the class described,
the combination with a motor and a motor

feeding means, of means for controlling the

supply of motive fluid to the motor and
motor feeding means, comprising a feeding
means supply passage and a motor supply
passage, a valve piece controlling said pas-

sages, said valve piece having an opening -

adapted to be moved into register with the
feeding ‘means supply passage, said valve
piece having a second opening adapted to
be moved into register with the motor sup-
ply passage after the first named opening
has registered with the feeding means sup-
ply passage and while the second named
opening is still in register with the motor

supply passage, the valve piece having a - :

restricted opentng communicating with said
recess, and an exhaust valve controlling the
said exhaust passage.

In testimony whereof I affix my signature
in the presence of two witnesses,

HENRY SCHUMACHER.
Witnesses:
Orca Berrey,:
~JNo. G. PowzLL.
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