3 Sheets—Sheet 1.

U. CUMMINGS..
ROCK DRILL

(No Model.)

1890.

1
1

Patented July 22

No. 432,794,

?’/

Ay Wl Perncst FeEOrreys »‘

. Zreventor:

/ R T T T T t\\\\\\\\\\\!&s\t\tiixsE\\.\sm\E\\\&

llll s
/// \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N\\\\\\\\\N\\\\\\\\\\\\\\\N\N\\\\\\\\\\\\\\\\\\\\\\\

_ %xx///,_ //////Z

\\\/r/z/ \llnﬂu

///// // /// //// r/////

HElteSSeSs.

, )
W

[

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




(No-Model.) 3 Sheets—Sheet 2.

U. CUMMINGS.
ROCK DRILL.

No; 432,794. Patented July 22, 1890.
thw 3.
\\'\‘"

S S
‘ i
§ .::_2 \4’5 I‘l‘v 1
A "“i‘ N % .

N
&

N\
w
2
”}'/I'\?,ﬁ
\%
% 4
‘) SN >
""0 4 =— =
()
AN
22 ,
I
1/‘///“
) 4
™
¥

ZILLLT
S

%
%

n oL 7 §§
¢

SR K L AN =

. / 77!

N: N N
z

A\ ey A\ Zig

/g
OO, v

T I ————————— T
9 Z/3 [ZZ J’ Z jl % 7’,/(37/72

- / ¥
/

%%w;/_" . ec. C’o«/uj/zz‘.&oo?a - Tnverlor _
M/Quw’faw } 7/’.{'{/?‘67"/'6'& /By Y77 Mmml//\ Wﬁoh}?"?ﬁ s '




(No Model.) 3 Sheets—=Sheet 3.

U. CUMMINGS.

' : ROCK DRILL. :
No. 432,794. Patented July 22, 1890.
. z 3 Vt - I4~
/Z . ’FZ:? - @~
3 | «
R p— B e S ———t
_ ~ = ’ ;’; 75'/5'5
A L A~ W " =2
2 NN A S \% Q0 / =06
7 \x e e T Y o o o ¢
/ 7 / ¢
Sy -jﬂ&@§z N =
Ll 2 2
.Zl a’ .
R s TS BRI ——(A .
723 ,’
4.

A

T
K \\\

>
e

Heéresses.’
Bkl Lok eoentor.
. i N . (_Z:y M%&,«, /7%1/-44///\
é;%j/ 74’,@4%// FEFo0777 ej&

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




UNITED ST,ATES

Patent OFFICE.

TURIAH CUMMINGS,

OF NEW HAVEN, CONNECTICUT.

ROCK-DRILL.

SPECIFICATION forming part of Letters Patent No. 432,794, dated July 22, 1890,

Application filed March 11,1890, Serial No. 343,485,

(No model,)

To all whom it may concern:

Be it known that T, URTAH CUMMINGS, a c¢iti-

.zen of the United btates, residing at New
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Haven, in the county of New Haven and State |

of Connecucut have invented new and use-
ful Improvements in Rock-Drills, of which
the following is a specification. .

My invention relates to that class of rock-
drilling machines which are provided with a
reciprocating piston to the rod of which the
drilling-tool is attached.

The objeets of my invention are to provide
a simple valve mechanism whereby the point
of cut-off can be changed soas to increase or

-reduce the length of the piston-stroke; also,

to provide a light and simple drill-supporting
frame which can be readily adjusted; also,to
provide a simple feed mechanism whereby
the eylinder of the drill-actuating piston
is automatically fed forward, while it can be
readily returned; also, to provide several
other novel features of construction, as will
be hereinafter fully set forth, and pointed
out in the claims.

In the acecompanying drawings, consisting
of three sheets, Figure 1 is a fragmentary
longitudinal sectional elevation of my im-
proved rock-drill. Tig. 2isafragmentary top
plan view thereof. Fig.3 is a cross-section in
line 1 1, Fig. 1, on an enlarged scale. Fig. 4
is a horizontal section of the valve-casing and
valve mechanism in line 2 2,
larged scale. Fig. 5 is a §imilar view of the
valve-casing with the valve removed.
is a plan view of the valve detached. Fw 7
is a horizontal section of the drill-feed mech-
anism and connecting parts in line 3 3, Fig.
1. Fig. 8is a transverse section in line 4 4,
Figs.1 and 7. Fig. 9 is a similar view in line
5 5, Fig. 1. Tig. 10 is a cross-section of the
ratchet mechanism whereby the drill-bar and
piston are rotated. Fig. 11 is a cross-section
in line 6 6, Fig. 1, on an enlarged scale.

Like letters of 1eferen0e 1efer to like p‘uts
in the several figures.

A represents the lon gitudinally- adjustable
frame, which is mounted in a yoke or saddle
B, sothatit ean be adjusted toward and from
the work. The adjustable frame A is com-

posed of two parallel side tubes or hollow
bars a «’, secured with their threaded ends

Fig.1,0n an en--

Fig. 6

in serew-sockets a?, formed on opposite sides
of frontand rear cross-bars «® a*, respectively,
and two parallel intermediate Uulde rods or
bars ¢® @, secured with their ends to the
cross-bars @ af between the side tubes a a’.
The yoke B is provided with arched or
outwardly and upwardly curved arms b, which
terminate at their upper ends in longitudinal
sleeves b/, through which the tubes ¢ o’ pass,
and in which they are movably secured by
clamping-rings 0% as clearly represented in
Fig.3. Theseclamping-ringsarearranged in
pockets or openings formed in the sleeves
midway of their length and opening down—
wardly. These rings surround the tubes a a’
and are provided Wlbh upwardly-projecting
serew-stems 0% . The latter pass through

“openings bY, formed in the sleeves,and are pro-

vided with clampmtr-nuts or screw-threaded
levers 0% whereby the rings b* are caused to
tightly draw the tubes against the upper por-
tions of the sleeves, and thereby secure the
drill-frame against lengthwise displacement
on the saddle. This construction: permits a
considerablerange of adjustment of the frame
on the saddle toward and from the work by
simply loosening the clamping-rings and
shifting the drill-frame and -without shifting
the position of the tripod or supporting-frame
of the machine, whereby a great saving of
time is effected, especially when the drill is
used in tunneling and similar work. The
saddle B is provided at its lower central por-
tion with a circular or beveled base b’ where-
by it is secured to the tripod, column, or other
support.

C represents the dmll-eylmder, arranged
lengthwise between the tubes ¢ ¢/, and mov-
ably supported upon the guide- rods @ a® by
laterally-projecting lugs c, formed on oppo-
site sides of the lower flont and rear portions
of the cylinder C. The lugs ¢ are divided
longitudinally at their outer ends where they
are prov1de<l with set-screws ¢’ whereby they
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can be closed upon the omde-rods asto take -

up wear.

D represents the piston arranged in the-

drill-eylinder C, and D’ the piston- rod to the
front end of which the drill bar or tool is at-
tached in any well-known manner. . The pis-
ton D consistsof afront head d, a similar rear
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head d’; and an intermediate reduced or con-
necting portion d2 The space between the
latter and the cylinder-wall forms an annular
inlet space or chamber e for the compressed
air or other motive fluid.

¢’ represents the inlet-opening arranged in

one side of the eylinder C and communicat-;

ing with the inlet-chamber e, as represented
in dotted linesin Fig.1 and full lines in Fig. 3

¢* represents the main compressed-air sup-
ply pipe or hose, attached by a nipple €® to
the lower side of the socket @® of the rear
cross-bar ¢!, which communicates with the
side tube C[,' of the frame A, as represented
in Figs. 2, 7, and 8.

€ represent% a short flexible pipe or hose

attached with one end to the tube @’ in front

of the saddle B and with its opposite end to

the inlet-opening e, whereby communication -
between the latter and the tube «’ and main .

supply-pipe e* is established.

By connecting the miin supply-hose with

the tube ¢’ of the frame A and the tube a’
with the eylinder by the hose ¢° the eylinder

is relieved of the weight of the main hose,.

whereby friction and wear on the parts and

the power required to move the cylinder for-: _
| adapted to place the vertical passages I’ m®in

ward and backward is greatly reduced.

F represents the valve-chamber, arranged

lengthwise of and above the drill-eylinder C
and extending from end to end thereof.

I’ represents the rotary cylindrical valve,
arranged snugly within the chamber F and
having its valve-stem f, which projects out-
wardly through a gland orstuffing-box f7, pro-
vided with a handle f? whereby the valve is
turned or shifted.

g ¢’ represent radial induction-ports con-
necting the'front and rear ends, respectively,
of the eylinder C with the front and rear ends
of the valve-chamber ¥, and < ¢’ and j §” rep-

resent similarintermediate inlet-ports which

connect the central portion of the cylinder C
with the valve-chamber . The inlet-ports
2’ 7’ areadapted to communicate with the rear
portion of the eylinder through the valve and
the port ¢/, and the ports ¢ and 7 with the
front portion of the cylinder through the
ralve and the front port g.

/. represents a horizontal passage formed
lengthwise on the front lower portion of the
valve F/,and connecting the inlet-ports 7 and
4 with the front induction-port g. &’ repre-
sents a similar passage formed on the lower
portion of the valve I [" in rear of and inline
with the passage and connecting the inlet-
port ¢* with the rear induction- p01t g. kF
representsimilar passages formed in the valve
T/, diametrically opposite the passages h- /.
The passage k is shorter than the passage h,
and is adapted to connect the front ports g
and j, and the passage %’ islonger than the
pas%me h ,and i 1s adapted to connect the rear
ports 5, ¢/, and g’ when the valve is tyrned, so
that the pa%mﬂ@% k k' register with their
ports.

L represents a longitudinal exhaust-pas-

432,794

sage formed on one side of the valve-chamber -

I, andcommumcatmo at itsfrontendwith the
valve chamber by the transverse exhaust-
ports [ and m and at its rear end by similar
ports I m’, as represented in Figs. 4 and 5.

- represents the main e*zhaust—openmo'
formed on one side of the exhaust-passage
about midway of its length.

P PP represent vertical exhaust-passages

70

75

connecting the forward end of the e¢ylinder C -

with the valve-chamber ¥, and m?® m? repre-
sent similar passages connecting the rear end
of the cylinder with the valve-chamber F.

n n'” represent curved exhaust-passages

‘formed. on one side of the center of the valve’

F’, opposite the transverse exhaust-ports [ I’
and vertical passages I* m?, respectively, and
which are adapted to establish a communieca-
tion between the vertical exhaust-passages P
and m? and the transverse exhaust-ports !’
when the valve F’is in the position shown in
the drawings.

7w nd 1epresent curved exhaust - passages
formed on the opposite side of the valve F’,
in advance of the passages n n/ and oppOSIte
the transverse exhaust passages m m’ and
vertical exhaust-passages I’ m?, and whieh are

commumeatxon with their reqpectlve evhaust-
ports m m” when the valve F’is turned orre-
versed.

As clearly shown in Fig. 5, the front ex-
haust-port m and vertical eﬂla,ust-passaue B
are arranged in advance of the e\hdusb-port}
I and vertical exhaust-passage I in the for-

ward end of the valve-chamber, and’ the ¢ ex-

haust-port m’ and vertical exhaust- -passage
m? are arranged in advance of the exhaust-
port I’ and vertical exhaust - passage m? in
the rear pcrtion of the valve-chamber. When

the valve is in the position represented in.

Fig. 1, the exhaust-passages > and m? commu-
mcate with the main exhaust-passage L by
means of the curved valve-passages n n’, as
represented in Fig. 11, and the inlet- chamber
¢’ can be placed in communication with the
front portion of the cylinder through the
intermediate inletsports ¢ j, passage A, and
frout induection-port g, and with the rear por-
tion of the cyhnder through the intermediate

»1nlet~p01t v/, passage R/, and rear induction-

port g’. When the piston is at the limit of
its forward movement, ready to begin its re-

‘turn-stroke, as shown in Fig. 1, the rear ex-

haust-port R is open, the “inlet- port 7’ is
closed by the rear head d’ of the piston, the

inlet-ports ¢ and 7, leading to the front end of

the cylinder, are open and the front exhaust-
passage P is closed by the front head d of the
piston.
the inlet-chamber e to the front portion of
the cylinder through the inlet-ports 4 7, pas-

sage h, and front mduetmn -port ¢, and cause
the piston to move backwardly. During the
backward movement of the piston the mter—
mediate inlet-ports 7 j are closed by the front
head d of the piston, and as soon as these

Compressed air will now pass from -
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ports have been closed the exhaust-passage ¥*
is opened and at the same tlme that the lat-
ter is opening the inlet-port 4/, leading to the
rear portion of the cylinder, is ’also opened by
the front portion of the rear head d’ of the
piston, so asto allow compressed air to enter
back of the piston. The latter continues its
backward movement by the momentum until
the backward movement is arrested by cush-
ioning against the increasing compressed air.
\Vhen the piston is at the limit of its back-
ward movement, as indicated in dotted lines
in Fig.1,the rear exhaust-passage m?is closed,
the intermediate inlet-passage ¢’, leading to
the rear portion of the eylinder, is open, the
intermediate "inlet-ports ¢ j, leading to the
front portion of the cylinder, are closed, and
the front exhaust-port * is open. The com-
pressed air back of the piston will now cause
thelatter to move forwardly. During thisfor-
ward movement the intermediate inlet-port ¢/
is closed by the rear head d’ of the piston,
and as soon as this port is closed the rear
exhaust-passage i’ is opened, and at the same
time that the latter is opening the inlet-port
%, leading to the front portion of the eylinder,
is also opened by the front head d of the
piston, so as to allow compressed air to pass
to the front portion of the cylinder in front
of the piston. Theforward movement of the
piston continues until it is arrested by eush-
ioning against the incoming compressed air,
when it is ready for the return-stroke.
When it is desired to shorten the stroke of
the piston, so as to increase its speed and
cause the drill to render quicker blows, as in
starting a hole, the valve F’ is turned by the
handle f? until the passages & &’ register with
the inlet-ports g 5 and 3’ 7' ¢’, respectively.
This adjustment of the valve E’ causes the
exhaust-passages I? and m? to be closed and
the exhaust-passages ® and m® to be placed
in communication with the respective ex-
haust-ports m m’ and the exhaust-passage L
by the valve-passages n® n% respectively, and
the front inlet-port ¢ to be closed and the rear
inlet-port ¢” to remain open. In this position
of the valve compressed air is admitted to the
front portion of the cylinder through the front
inlet-port j, passage k, and front induection-
port g, and to the rear portion of the cylinder
through the rear inlét-ports j° 7/, passage &/,
and rear induction-port g¢’. 'When the piston
is in the position indicated in Fig. 1, ready to
begin its backward movement, the inlet-port j
is open, the front exhaust-port I* is closed,
the rear inlet-ports j/ and " are closed, and
the rear exhaust-port m®*is open 1t willnow
be apparent that the piston D will move back-
wardly only one-half the distance before its

_ front bead d will close the front inlet-port 7
and open.the front exhaust-port [ and its
rear head d’ open the rear inlet-ports 5 ¢" and
close the rear exhaust-port m’ whereby the
piston will be reversed at about one-half of
its former stroke both forwardly and back-
wardly. The valve F! is allowed to remain

65

'in this position until the drilling-tool has en-

tered the hole sufficiently to be guided there-
in, when the valve is shifted so as tocause
the piston to make full strokes. -

In my improved valve -construction the
valve is stationary and the compressed airor
other actuating-fluid is quickly directed to
one side of the plston or the other withont re-
quiring the -moving or shifting of the valve
for this purpose, Whereby the plston -speed is
greatly increased. The points of cut-off and
exhaust are shifted by simply turning or re-
versing the valve, which is an extremely sim-
ple operation and renders this mechanism
very convenient in use.

P represents a spirally-grooved rod jour-
naled in the rear head of the cylinder C and
engaging with its front endin aspiral socket
in the rear head d’ of the piston.

p represents a ratchet-wheel secured to the
outer end of the spiral rod P and arrangedin
a cap or casing p’, secured to the outer side
of the rear cyhnder-head

p* represents pawls, whereby the ratchet-
wheel is held against retrograde movement.
This mechanism serves to rotate the piston
and drill at each backward stroke in a well-
known manner.

Qrepresents the feed-cylinderarranged lon-
gitudinally underneath the drill-cylinder C,
and secured at its front end in a threaded lug
q, formed on the lower front portion of the
cylinder C and support‘ed about midway of
its length in a loop ¢’, formed on the lower
rear portlon of the cyhnder C.

‘R represents a stationary piston ﬁtted
snugly in the feed-cylinder Q, and R’ the pis-
ton-rod passing through a gland r, and se-
cured with its rear end to the central lower
portlon of the rear cross-bar ¢* by a screw-

-nut 7’

i 1s a screw- cap closmcr the front end of
the cyhndel Q.

s s’ represent longitudinal passages formed
in the piston-rod R and communicating on
opposite sides of the rear portion of the pis-

7°,
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ton-rod R’ with the transverse passages s* s% -

provided with stop-cocks 88’. The latterare
provided at their upper ends with handles 73,
whereby they can be turned.

115

The passages =

passes through the piston and opens into the . ’

cylinder in front of the piston, and the pas-
sage s’ terminates immediately in rear of the

I20

piston R and opens into the eylinder in rear -

of the piston.

As represented in Figs.1 and 8,¢ repre-
sents a transverse feed-passaoe form ed in the
lower portion of the cross-bar a* and opening

into the socket a?, connected with the main -

air-supply pipe €% and ?’ #* represent longi-
tudinal passages connecting the outerends of
the transverse passages s°s% respectlvely, ‘with
vertical ports #° #5, leading to the transverse
feed-passage 7.

125

130

P represents the transverse inlet-passages -

of the stop-cocks. 8 8, and #® curved outlet or
exhaust passages formed on one side of the
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stop-cocks' S §’, and which are adapted to:
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vided with a centraliinlet for the actuating-

connect the inner portions of the passages 82' fluid and with end ports and intermediate -
s* with exhaust-openings ¢, formed in the cas-

ings of the cocks and leadmo to the outer air.
VVhen the drill-eylinder is in its rearward

position on the frame A, as shown in Figs. 1

and 7, and it is desired to feed the same for-
wardly, the stop-cock S is turned so as to
place its inlet-passage #° into register with the
transverse passage s° and admit the com-
pressed air from the latter through the lon-
gitudinal passage s to the space of the feed-

cylinder Qin front of the piston R. The stop-
cock S is then turned so thatits exhaust-pas-|
sage ¥ registers with the transverse passage |
s* and exhaust-opening #%, whereby the space |
in the feed-cylinder in rear of the piston

is placed in communication with the onter

air through thelongitudinal passages’, trans- |
verse passage s%, cock-exhaust passage ¢, and |
The compressed air !

the exhaust-passage .
in front of the piston now canses the feed-

eylinder to move forwardly, so as to feed the '
The speed of |
this forward movement of the cylinder Q is'
readily regulated by simply turning the stop-
cock 8/, so as to incerease or diminish the size

drill-eylinder C and the drill.

of the exhaust-orifice and control the escape
of the air from the cylinder in rear of the pis-
ton. When it is desired to return the cylin-

der Q to its normal position after the feed- |
cylinder has been moved to the limit of its:

forward movement or at any other point, the
cock S is turned so as to allow the air in front
of the piston to exhaust through the cock-
passage t® and exhaust-opening #, and the
cock S’ is turned to admit the compressed air

to the space in rear of the piston, thereby

moving the feed-cylinder and drill-cylinder
backward to the point of beginning. This
backward movement of the c¢ylinders is much
more rapid than when a feed-screw is em-
ployed, whereby a great saving of time and
labor is effected.

I prefer to employ compressed air as the
motive power; but it is obvious that in its
stead any other suitable ﬂmd under pressure
may be used.

‘T claim as my invention—

1. The ecombination, with a valve-chamber

. provided with different ports, of an adjust-

55
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able stationary valve arranged in said cham-
ber and provided with corresponding ports,
whereby different ports in the valve-chamber
can be called into action at desire by adjust-
ing the valve, substantially as set forth.

2. The combination, with a valve-chamber
provided with end ports and with a plurality
of intermediate ports for each end port, of an
adjustable stationary valve provided with

‘longitudinal ports of different length, where-

by e1ther of the intermediate por ts can be
placed in communicationwith the correspond-
ing end port by adjusting the valve, substan-
mally as set forth.

3. The combinatjon, with the cylinder pro- :

i

¥
!

ports, of a piston provided with a.central eay-
ity for the reception of said fluid and an ad-
justable stationary valve provided with dif-
ferent ports, whereby the stroke of the piston
can be chzm(red by ‘adjusting the leve, sub-
stantially as set forth.

4. The combination, with the supporting
yoke or saddle, of a lon(ru:udmal drill-frame
provided with parallel side bars, which are
adjustably secured tothe yoke orsaddle,and
with intermediate guide-bars arranged par-
allel with the side bars, and a drill-cylinder
movably supported on the intermediate guide-
bars, substantially as set forth:

5. The combination, with the supporting
yoke or saddle, of a longitudinal drill-frame
provided with parallel side bars, which are
adjustably secured tothe yoke orsaddle, and
with intermediate guide-bars arranged par-

allel with the side bars, a drill-cylinder mov-

ably supported on said intermediate guide-
bars, and feed mechanism connected W1t11 the
drill- cylinder, whereby the latter is moved on
the guide-bars, substantially as set forth.

6. The combmat]on with the supporting-
yoke provided with 1ongitud_ina,1 fixed sleeves,
of a drill-frame having its side bars arranged
adjustably in said sleeves and clamping-
sleeves arranged in said fixed sleeves and
embracing the side bars of the drill-frame,
whereby the latter is secured in place, sub-
stantially as set forth.

7. The combination, with the supporting-
yoke provided with longitudinal fixed sleeves
having pockets opening through the walls of
said sleeves,' of a drill-frame h_avi_ng its side
bars arranged adjustably in said sleeves and
clamping-sleeves embracing the side bars of
the drill-frame in said pockets and provided
with screw-shanks and nuts, whereby the side
bars of the frame are tightened against the
sleeves of the yoke,substantially as set forth.

8. The combination, with the drill-cylinder,
of a hollow supporting-frame, a flexible pipe
or hose connecting the hollow frame with the
drill-eylinder, and a supply pipe or hose con-
nected with the hollow frame, whereby. the
drill-cylinder is relieved from the weight of
the supply-pipe, substantially as set forth

9. The combination, with the drill-eylinder
and piston and its supportmv-fmme, of a
feed-cylinder and piston, whereby the drill-
cylinder is moved on the suppmtmmframe.
substantially as set forth.

10. The combination, with the drill-eylinder
and piston andits supporting—fmme, of afeed-
piston secured to said frame and a feed-eyl-
inder secured to the drill-cylinder, substan-
tially as set forth.

11. Thecombination, with the drlll-cylmder
and piston and its support;mfr-fr‘am e, of a feed-
cylinder secured to the drill-cylinder and a
feed piston and rod secured to the frame and
provided with longitudinal passages for the
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actuating-fluid opening into the feed-cylinder

on opposite sides of the piston, substantially

as set forth. ,

‘12. The ecombination, with the supporting-
frame, of a drill-ecylinder movably mounted
on said frame, a feed-cylinder attached to the
drill-cylinder, a piston and rod arranged in
said feed-cylinder and attached to the frame,
fluid-passages formed in said piston and rod,
and cocks arranged in said fluid-passages,
whereby the fluid-pressure can be admitted
to or exhausted from either side of the feed-
piston, substantially as set forth.

13: The combination, with the drill-eylinder
and its hollow supporting-frame connected
with a pipethrough which the actuating-fluid
enters the hollow frame, of a feed-eylinder
attached to the drill-cylinder, a piston and

‘ rod secured to the hollow frame and arranged

1

in the feed-cylinder, longitudinal fluid-pas-
sages formed in said rod and opening into
the feed-cylinder on opposite sides of the
piston, a transverse passage formed in the
frame and eommunicating with the fluid-
cavity of the frame, branch - passages con-
necting said transverse passage with the
longitudinal passages in the piston-rod, and
cocks arranged in said branch passages,
whereby the fluid-pressure can be admitted
to or exhausted from either side of the feed-
piston, substantially as set forth. ;

Witness my hand this 21st day of Febru-
ary, 1890. .

URIAH CUMMINGS.

'Witnesses:
CARL F. GEYER,
F. C. GEYER.
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