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UNITED STATES

PaTeNT OFFICE.

URIAH CUMMINGS,

OF NEW HAVEN CON\'ECI‘ICUT

ROCK=-DRILL.

SPECIFICATION formmg part of Letters Patent No 432,794, dated J u_ly 22, 1890,

Application filed March 11, 1830,

To all whom it may concermn:

Be it known that I, URIAH CUMMINGS, a ¢iti-

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

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

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 objects 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 ‘rhe piston-stroke; also,

to provide a 11rrht and simple drill- supportmn'
frame which can be readilyadjusted; also,to
provide a simple feed mechanism whereby
the cylinder of the drill-actuating piston
is automatically fed forward, while 1t 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 accompanying drawings, consisting
of three sheets, Figure 1 is a fragmentary
longitudinal sectional elevation of my I1m-
proved rock-drill. Ifig. 21s a fragmentary 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
larged scale. Fig. 5 is a Similar view of the
valve-casing with the valve removed.

is a plan view of the valve detached. Fig.7

is a horizontal section of the drill-feed mech-

anism and connecting parts in line 3 3, Fig.
1. Fig. §is a transverse section in line 4 4,
Figs. 1 Cand 7. P ig. 9 18 a similar view 1n line
55, Fig. 1. Tig. 10 is a cross-section of the
l'a,tchet- mechanism whereby the drill-bar and
piston are rotated. Iig. 1l 1s a cross-section
in line 6 6, IYig. 1, on an enlarged scale.
- Like letters of reference refer to hke pm*ts
in the several figures, -
A represents the lon gitudinally-ad ,]mta.ble
frame, which is mounted in a yoke or saddle
B, sothatit ecan be adjusted toward and from
the work. The adjustable frame A is com-

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

werial No. 34:3 485:

(No model,)

22, Fig.1,0on an en--

Fig. 6

in serew-sockets a?, formed on opposite sides

of frontand rear cross-bars «® a*, respectively,

and two parallel intermediate frulde rods or

bars ¢® @, secured with their ends to the
cross-bars a® a* between the side tubes a a’.

" The yoke B is provided with arched or.

outwardly and upwardly curved arms b, which

55.

terminate attheir upper ends in lonﬂ'ltudlnal |

sleeves b’, through which the tubes o o’ pass,
and in which mey are movably secured by
clamping-rings 0% as clearly represented in
Fig.3. These Cla,mpmn'—rmﬂ's arearranged 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 with upwardly-projecting
secrew -stems 0% . The latter pass through

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

vided with c]ampmw-nuts or screw-threaded
levers 4°, 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 1s efiected, especially when the drill is
nsed in tunneling and similar work. The
saddle B3 1s provided at its lower central por-
tion with a circular or beveled base b% where-
by it is secured to the tr ipod, column, or other
support.

C represents the dmll cylmder, armnwed'

lengthwise between the tubes ¢ ¢’, and mov-
ably supported upon the guide- rods a® a® by
laterally-projecting lugs ¢, formed on oppo-

- site sides of the lower front and rear portions

bo
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of the cylinder C. The lugs ¢ are divided .

longitudinally at their outer endb where they
are provided with set-serews ¢’ Whereby they

can be closed upon the omde-ro..]s a’to take
up wear.

D represents the piston mmnﬂed in the -

drill-eylinder C, and D’ the piston- rod to the

' front end of W]llcll the drill bar or tool is at-
The pis-
! ton D consists of afront head d a Slmlldl'lea,l"

tached in any well-known manner.
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head d’, and an intermediate reduced or con-
The space between the-
Jatter a,nd the eylmder-wall forms an annular
inlet space or chamber e for the eompreebed |

necting portion >

air or other motive fluid.
¢’ represents the inlet-openin

side of the socket a® of the rear

Cross-bhar a,- , which communicates with the

side tube o’ of the frame A, as 1ep1‘esented_

in Figs. 2, 7, and 8.

e’ represents a short fl exible plpe or hose .

attached with one end to the tube ¢’ in front
of the saddle I3 end with its opposite end to

‘the inlet-opening e/, whereby eommumeatlon -:
main -

between the latter and the tube «’ and m
supply-pipe e* 1s estebhehed |

By conneetmn the main S‘Llppl} -hose Wlth:f
the tube a’ of the frame A and the tube «’ |

with the ¢ylinder by the hose ¢° the cylinder

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-

30
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ward and backward 1s greatly reduced.

¥ represents the valve-chamber, arranged
the drill-eylinder C

lenn'thw‘ ise of and above

“and extending from end to end thereof.
B (¢ Jepreeen’rs the rotary cylindrical velve
arranged snugly within the echamber ¥ :;Lnd

hevmw its valve-stem f, which projects out-
wardly through a gland orstuffing-box 77, p

- vided with a heedle 7=, whelebj the velve 1S

40
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4 with the front 1m1uct10n -port g.

“and 7,

turned or shifted.

g g’ represent radial induction-ports con-

necting thefront and rear ends, respectively,
of the ('y]mder C with the front a,nd rear ende
of the valve-chamber F, and < ¢’ and j 7" rep-

resent similarintermediate inlet-ports which
eonnect the central portion of the cylinder C

with the valve-chamber F. The inlet-ports
v’ 77 are adapted to communicate with the rear
portion of the eylinder through the valve and
the port g’, and the ports ¢ and j with the

front porfion of the cylinder through the

‘alve and the front port g.

lengthwise on the front lower portion of the
valve F/,and connecting the inlet-ports 2 and
h’' repre-
sents a similar passage formed on the lower
portion of the valve F" in rear of and 1in line
with the passage /i, and connecting the inlet-
port ¢/ with the rear induction- port qg’. kK
represent similar passages formed in the valve

TV, diametrically opposite the passages i I/,

The passage K is shorter than the passage h,
and is adapted to connect the front ports g
and the passage k£’ is longer than the
passage h and is adapted to connect the rear
ports 7’ _.,a,nd g’ when the valve is turned, so
that the passages kR register Wlth thelr

poris.

IF,and communicating

_ Q m*ranged n
one side of the eylinder € and communicat- |
“ing with the inlet-chamber ¢, 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
~of the cyhnder with the valve- ehamber K.
- n.n’ :1ep1*esent curved exhaust-passages =~
formed on one side of the center of the valve =
F’, opposite the transverse exhaust-ports [ I" -
| and vertical passages [* m?, respectively, and -
I which are adapted to estebhsh a communieca-
tion between the vertical exhaust-passages PP~
and m? and the transverse exhaust-ports [ 1’ -

N1o- |

I represents a horizontal passage formed

432,791

sage formed on one side of the valve-chamber

valve - cRamber by the fransverse exhaust-

p01 ts I’ m’, as represented in Figs. 4 and 5.

atitsfrontendwith the -

70
ports / and m and at 1ts rear end by Sumlar S

e represents the main ethauet—(}penmﬂ%'

sent similar passages conneetmn the rear end

formed on one side of the exhaust- passae'e.f
'ebout midway of its length. |
R PP represent Ve_rtlea,l_ exhaust-passages -
connecting the forward end of the eylinder C
with the valve-chamber E, and m* m® repre-

".80-

when the valve F"is in the pOSItlon shownin

the drawings.

nw* ne 1ep1’-esent eurved exhaust- pessa,fres
formed on the opposite side of the valve F’,

in advance of the passages n n’ and oppOSIte_.
the transverse e;xheust -passages m m’ and
i vertical exhaust-passages 2 m?, and which are
| adapted to place the vertical 'peSbeﬂes I’ méin
commumeatmn with their 1*eepeetlve e*cha,ust- |
ports-m m’ when the valve F’ is turned orre-
Versed |

“As clearly shown in Fig. 5 the front ex-

-hauet-pert m and vertical e*thaust-passwre ?

are arranged in advance of the e‘thmst-port
| and vertical exhaust-passage * in the for-

JI00

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

| haust-port m’ and vertical exhanst -passage

m? are arranged in advance of the exhaust-

port [/ and vertical exhaust - passage m?® in
the rear pcrtion of the valve-chamber.
the valve is in the position represented in.

Fig. 1, the exhaust-passages {* and m* commu-
nicate with the main e\heuet-paeeeﬂ'e L by
means of the curved valve-passages n n’, as

repre esented in Fig. 11, and the inlet- chamber_

- When

105

110 .

e’ can be placed in communication with the

front portion of the cylinder through the
intermediate inletsports 7 j, passage h and

frout induetion-port g, and with the rear por-

tion of the cylmder through the intermediate

.1n1et-p01t v/, passage I/, and rear induction-
When the piston is at the limit of

port ¢g’.
its forward movement, 1*eady to begin its re-

turn-stroke, as shown in Fig. 1, the l‘ear ex— |

haust-port m* is open, the “inlet- port 2

. IIS -

120

closed by the rear head d’ of the piston, the- |

inlet-ports 7 and 7, leading to the front end of
_ ust- 125
passage [* is closed by the front head d of the
Compressed air will now pass from
the inlet-chamber e to the front portion of

the cylinder, are open and the front exhaust-
piston.
the cylinder through the inlet-ports ¢ 7, pas-

sage h, and front 1nduet10n-port g, and cause
the plston to move backwardly. During the

| backward movement of the piston the lnter-

mediate inlet-ports 7 7 are closed by the front

L repreeente a 1onﬂltudmel exha,ust-pes- | head d of the piston, and as soon as these

150
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back of the piston.

439,791

ports have been closed the exhaust-passage 2

is 0pened and at the same tlme that the lat-
ter is opening the inlet-port 7/, leading to the

rear portion of the cylinder, is also opened by
the front portion of the rear head d’ of the

piston, so as to allow compressed air to enter
The latter continues its
backward movement by the momentum until
the backward movement is arrested by cush-
ioning against the inereasing compressed air.

When the piston is at the limit of its back-
ward movement, as indicated in dotted lines

in Fig.1,the rear ethaust-passage m?2is closed,

I5

20

the mtermedlate inlet-passage 7/, leading to
the rear portion of the eylinder, is open, t-hga
intermediate ‘inlet-ports 2 5, 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 tomoveforwardly. During this f01-
ward movement theintermediate mlet-port v

is closed Dby the rear head d’ of the piston,

and as soon as this port is closed the rear

30

exhaust-passage mis opened,and at the same
time that the latter is opening the inlet-port
1, leading to the front portion of the ¢ylinder,
18 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. Theiforward movement of the

piston continues until it is arrested by cush-

ioning against the incoming compressed air,

when it is ready for the 1etuln-st10Le

35

“the inlet
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When it is desired to shorten the stroke of

the piston, so as to increase its speed and

cause the drill fo render qmckel blows, as in
starting a hole, the valve F’ is turned by the
handle 72 until the passages k k’ register with
-ports g 7 and 7" %" ¢’, 1‘espeetwely
This adjustment of the valve B’ causes the
exhaust-passages 2 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 7 to be closed and the rear
inlet-port ¢+’ to remain open. In this position
of the valve compressed air js admitted to the
front portion of the cylinder through the front
inlet-port 4, passage k, and front induction-
port ¢, and to the rear portlon of the cylinder
through the rear inlét- pmtﬁ' 7" 2/, passage k',
and rear induction-port g’. When the piston

~ is in the position indicated in Fig. 1, ready to

53
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begin its backward movement, the 1nlet-p01 tg
is open, the front exhauet port [’ is closed,
the rear inlet-ports 9 and 2" are closed, and
the rear exhaust-port m*is open. 1t will now
be apparent that the piston D will move back-
wardly only one-half the distance before its

- front head d will close the front inlet-port 3

and open .the front exhaust-port /5 .ﬂ,nd its
rear head d’ open the rear inlet-ports 7’ ¢ 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-

in this position until the drﬂling—tool has en-
tered the hole sufficiently to be guided there-
in, when the valve 1s shifted so as to cause

the piston to make full strokes. -

In my improved -valve -construction the'

70

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 p1ston-¢4peed is
greatly increased. The points of cut-off and
exhaust are shifted by simply turning or re-
versing the valve, whichi1s an ettremely sim-
ple operatlon and renders this mechanism
very convenlent in use.

/5
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P represents a spirally-grooved rod jour-

naled in the rear head of the cylinder C and
engaging with its front endin a'spiral socket
in the rear head d’ of the piston.

» represents a ratchet-wheel secured to the
outer end of the Spira,l rod P and arrangedin

a eap or casing p’, secured to the outer side
of the rear cylmder—head |

»* represents pawls, whereby the ratchet-
wheel is held against retrograde movement.

This mechanism serves to rotate the piston

and drill at each backwald stroke in a well-
known manner.

Q represents the feed-cylinderarranged lon-
cgitudinally underneath the drill-eylinder C,
and secured at its front end in a threaded luw
g, formed on the lower front portion of the
cylinder C and Suppor ted about midway of

its length in a loop ¢, formed on the lower

rear portwn of the eylinder C.

QO

95
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R represents a stationary piston ﬁtted N

snugly in the feed-cylinder Q,and R’ the pis-
ton-rod passing through a gland 7, and se-

105

cured with its rear end to the certral lowel |

portlon of the rear cross-bar a* by a screw-

nut

s a screw-eap closmn' the front end of __

the cylmdel Q.
s S representlonmtuduml passaﬂ os formed
in the piston-rod R and communicating on

110

opposite sides of the rear portion of the. pis-

ton-rod R’ with the transverse passages s°* s°,
provided with stop-cocks S S’.

The latter are
provided at their upper ends with handles 72,
whereby they can be turned.

I15

The passage 8 b

passes thmufrh the piston and opens into the .

Gylmdez in front of the piston, and the pas-

sage s’ terminates immediately in rear of the

p1ston R and opens into the cylinder in rear

of the piston.

L20

As represented 1in Flﬂ's 1 and 8, r‘repre--' |

sents a transverse feed-passage form ed in the

lower portion of the cross-bar ¢* and opening

125

into the socket a? connected with the main -
air-supply pipe €3 and t’ #* represent longi- -
tudinal passages connecting the onferends of

the transverse passages s° 83 respectively, with

vertical ports #* %, leading to the transverse

feed-passage 7.

130

5 represents the transverse inlet-passages

of the stop-cocks S S’, and # curved outlet or

wardly. The valve F' 1s allowed 130 remain | exhaust passages formed on one side of the -
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stop-cocks- S 8/, and which are adapted to | vided with a central anle;t for the actua.tmg

connect the inner portions of the passages s |

s° with exhaust-openings 7, formed in the cas-
ings of the cocks and 1ead1nn to the outerair.
WVhen the drill-cylinder 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-

| wmdly, the ,stop_ -cock S is turned so as to

[O

20

| .

30
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longitudinal ports of different length, where-
by elther of the Intermediate p01ts can be |

05

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-
eylmdel Q1in front of the piston R. The stop-
cock S’ isthen turned so thatits exhaust-pas-
sage 1 registers with the transverse passage .
s? and exhﬂust-()pening_ﬁ, whereby the space

in the feed-cylinder in rear of the piston

is placed in communication with the outer !
air through the longitudinal passages’, trans- :
verse passage §3, cock-exhaust passage &, and ;

the exhaust-passage 7. The compressed air
in front of the piston now causes the feed-

cylinder to move forwardly, so as to feed the:
“drill-eylinder C and the drill.
this forward movement of the cylinder Q is:
readily regulated by simply turning the stop-
cock 8/, so as to increase or diminish the size -
- of the exhaust-orifice and control the escape .
of the air from the cylinderin rear of thepis-
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 1s turned So as to allow the airin front
of the piston to exhaust through the cock--
passage t° and exhaust-opening ¢, and the:

ton.

cock S’ is turned to admit the compressed air

to the space in rear of the piston, thereby
moving the feed-cylinder and drill-eylinder
This

backward to the point of beginning.
backward movementof the ¢ylinders is much
more rapid than when a feed-screw is em-
ployed whereby a great saving of tlme and

labor is effected.

I prefer to employ compressed air as the

motive power; but it is obvious that in its
stead any othel suitable ﬂmd under pressure
may be used.

I claim as my invention—

1. The combination, with a valve-chamber
provided with different ports, of an adjust-
able stationary valve
ber and provided with corresponding ports,
whereby different ports in the valve-chamber
can be called into action at desire by adjust-

'1110 the valve, substantially as set forth.
The combination, with a valve-chamber

Epl 0V1ded with end ports and with a plurality
of intermediate ports for each end port, of an
adjustable stationary valve provided with

plaeed in communication-with the correspond-
ing end port by adjusting the valve, substan-

tmlly as set forth.

3. The combination, with the cylinder pro- | provided with longitudinal passages for the

The speed of

;h

I

fluid and with .end ports and intermediate -

ports, of a piston provided with a.central cav-
7€

ity for the reception of said fluid and an ad-

| justable stationary valve provided with qif-

| ferent ports, whereby the stroke of the piston

- can be eha,n oed by adjusting the leve au:b-

B e e g A A ey Hem

stantially as set forth.

4. The combination, with the supporting
yoke or saddle, of a lonn'l,tudma.l drill-frame

provided with parallel side bars, which ane

adjustably secured tothe yoke or saddle,and

with intermediate ,?u_lde-bagls 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 suPportmg
voke or saddle, of a _1011 gitudinal 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 bar% a drill- cylmder moy-

ably supported on said intermediate guide-
bars, and feed mechanism connected mth the
dr 111-(3ylmder whereby the latteris moved on
the guide-bars, substantially as set forth.

6. The eombmatlon with the supportmg-'

yoke provided with 1011 gitudinal fixed sleeves,

of a drill-frame h&VII]G' its side bars arranged

95

adjustably in said Sleeveb 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. |

yoke provided with 1011 gitudinal fixed sleeves
having pockets opening through the walls of
sald %Ieeves of a drill-frame having its side
bars an.-;mwed adjustably in said sleeves and
ela,mpmﬂ*-sleeves embracing the side bars of
the drill-frame in said poekets and provided
with screw-shanks and nuts, whereby the side

| bars of the frame are tightened aﬂalnst the

| drill-eylinder, and a supply pipe or hose con-

arranged 1in said cham- |
and piston and its snpportmﬂ'-fmme, of a

| sleeves of the yoke, substdnt_l_allyas_sep forth.

3. Thecombination, with the drill-cylinder,
of a hollow supporting-frame, a flexible pipe
or hose connecting the hollow frame with the

nected with the hollow frame, whereby the
drill-cylinder is relieved from the weight of
the supply-pipe, substantially as set fo_rth.

9. The combination, with the drill-eylinder

feed-cylinder and piston, whereby the drill-

'IOO_E:'.__
7. The combination, with the Supportlng-__ B

105
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1 5.5'."-:

120"

cylinder 18 moved on the suppor ting-frame,

substantially as set forth.
10. The combination, with the drill-eylinder

and piston andits supporting-frame, of afeed-

piston secured to said frame and a feed-cyl-
inder secured to the drill-cylinder, substan-
tially as set forth.

11. The combination, with the drlll-cylmder
and piston and its supportm g-frame, of a feed-
cylinder secured to the drill-eylinder and a
feed piston and rod secured to the frame and

I 25

13'_5.
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actuating-fluid opening into thefeed—cyhnder l in the feed—cyhnder lonmtudma,l ﬂllld-pas- 20

on 0pp051te sides of the piston, substantially

as set forth.

12. The combination, with the supporting-
frame, of a drili- eyhnder movably mounted
on said frame, a feed-cylinder attached to the
drill-eylinder, 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- ﬂmd-passaf“es
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-cylinder
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 pision and |

" rod secured to the hollow frame and arranged

3

sages formed in
the feed-c ylinder on opposite sides of the

piston, a transverse passage formed 1in the

frame and communicating with the fluid-
cavity of the frame, braneh ‘passages Ccon-

necting said transverse passage with the

sald rod and opening into

lonmtudma,l passages in the piston-rod, and

cocks arranged in said branch passages,
whereby the ﬂu1d-p1 essure can be admitted

to or exhausted from either side of the feed-.
‘piston, substantially as set forth. |

30

‘Witness my hand this 21st day of Febm- |

ary, __1890
URI_AH_ CUMMINGS.

*Witnesses:
CARL F. GEYER,
PF. C. GEYER.
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