2,183,793

J. G. GRAHAM

ROCK DRILLING MECHANISM

Dec. 19, 1939.

. 2 Sheets~Sheet 1

Filed Aug. 6, 1936

1 ]
- Oa »
2 mw °E 77 g9 %2 __NFSN
g9 67 ww = QWJ S ﬂw
e g &@ﬁ@ e N
T %,,,?V%
A } Y ==
Ve 7Y U = SV A G s v =7
. v &w.%mw I AR Y
| £ 4, 7%
e % T4 -9 S=== A o ;ﬁww
Grre— — : L
%Nzﬁtﬁkh 92 o IM [j; B - X
% _]~_~\ \ [ / \\
L] v & 7 4



Dec. 19, 1939. | J. G. GRAHAM

ROCK DRILLING MECHANISM

Filed Aug. 6, 1936

Zig. 3.
20 4
49 484647»4 947,41

U NV Z &N ﬂ )
77 :’114/4!‘,""'\"7;}:" et 43
X, Illii' 2N
!

grlﬂdééf'
W
= LN

.

\

40

(oA

pas @
‘—-\‘g: ‘

2,183,793

2 Sheets—Sheet 2

dJ //// 2550

(@)

- ez zza

I\ 387
2240 S WNIN V22
Nt/ \_\'o Y
o GBI
' BN /AANNN\N .
5 40 _ A0 N
17 )
5718
I =N\ i<
P~ |
% €§§§§§$§ﬁi 7 ' L7evereor:
B Sarnes G Graticarr.
) .

oy

s A Urmston
_ czi?%ﬁtz:;nrze%gﬁ



10

15

20

25

30

35

40

45

50

Patented Dec. .19, 1939

UNITED STATES

2,183,793

PATENT OFFICE

2,183,793
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3 Claims.

This invention relates to rock drilling mecha-
nisms, and more particularly to improved feeding
and guiding means for a hammer rock drill of
the mounted type. )

An object of this invention is to provide an
improved feeding and guiding means for a rock
drill of the mounted type. Another object is to
provide an improved pneumatically fed rock drill
of the mounted type wherein, when the feeding
mechanism is fully extended, the overall dimen-
sions of the feeding mechanism are maintained
at a minimum. Yet another object is to provide
an improved rock drill feeding mechanism where-
by, with a relatively compact mechanism, a rela-
tively long feeding travel for the drill is attained.

A further object is to provide an improved rock.

drilling mechanism having improved feeding and
guiding means whereby the rock drill is fed and
guided in an improved manner. A still further
object of this invention is to provide an improved
rock dril] feeding mechanism of the multi-cylin-
der type wherein telescopically arranged cylinder
clements are employed. for effecting feeding of

the driil. Still another object of this invention.

is to provide an improved pneumatic . feeding
means for a rock drill embodying parallel guide
members along which the rock drill is:slidably
guided and having associated therewith telescop-
ically arranged cylinder elements whereby. the

overall dimensions of the feeding mechanism are -

reduced to a minimum. Other objects and ad-
vantages of the invention will, however, herein-
after more fully appear in the course of the fol-
lowing description and as more particularly point-
ed out in the appended claims.

In the accompanying drawings, there is shown
for purposes of illustration one form wh1ch the
invention may assume in practme

In these drawings:

Fig. 1 is a side elevational view of the illustra-
tive embodiment of the improved rock dr111 feed—
ing and guiding means.

Fig. 2 is an enlarged horizontal sectional view
taken substantially on line 2—2 of Fig. 1; show-

ing the feeding mechanism in extended position. °

Fig. 3 is an enlarged cross sectional view taken
substantially on line 3—3 of Fig. 1.

Fig. 4 is a detail sectional view taken on 11ne
4—4 of Fig. 3.

Fig. 5 is a detail sectional view taken on line
5—5 of Fig. 3. :

Fig. 6 is an enlarged cross sectional view taken
substantially on line 6—6 of Fig. 1.

Fig. 7 is an enlarged cross sectional view taken
substantially on line T—T of Fig. 1.

(Cl. 121—9)

In this illustrative embodlment of the inven-
tion, the rock drill is generally demgna,ted i and
the improved feeding and guiding means is gen-
erally designated 2. The drill guiding means
comprises a pair of tubular guiding members 3, 3
of elongated cylindrical form arranged in par-
allel side by side relation and rigidly fixed to-
gether at their ends by transverse connecting
portions 4, 4 secured, as by welding, to the lower
portions of the tubular guides 3, and intermediate
the ends of the guide members is a.transverse

frame 5 having an integral swivel plate or trun-.

nion 6 adapted to be clamped in the :saddle
mounting of a conventional rock: drill support.

The rock drill i is of a conventional design com-

prising a pressure fluid actuated hammer motor
having a motor cylinder T containing a usual re-
ciprocable hammer piston and provided with.a
rear head block 8, a iront head 9 and a front
chuck housing 18, the latter supporting, in a usual
manner, a chuck for receiving the shank of a
rock drill steel 1i. As the particular construc-
tion of the rock drill does not per se enter into
this invention, illustration and description there-
of are not considered necessary.

10

26

As illustrated, the forward ends of the para,l- ‘

iel tubular guides 3, 3 are closed by heads 12, 12,
suitably threaded within the bores: of the guides,
and these heads have an integral projection 13
on which is detachably mounted a guide or. cen-
tralizer {4 for-embracing the body of the drill”’
steel 11 to guide the latter during the drilling op-
eration. The rock drill {, as illustrated herein,
is supported directly on- and between 'the par-
allel tubular guide members 3, 3 by the provision

of a depending portion {5 which may be of suit- ~

able ‘longitudinal length so -as to provide suffi-
cient bearing surface, and projecting between the
guide members, while a cooperating guiding ele-~
ment {8 is removably secured to and spaced from
the portion 15-as by screw bolts {7, - The elements
15 and 16 present arcuate bearing surfaces (8
and 19 slidably engaging the adjacent sides-of
the outer peripheries of the tubular guide mem-~
bers 3, 3. It will thus be seen that the rock drill
is entirely supported by and slidably -guided- di-
rectly on the parallel guide members on the ex-
terior peripheries of the latter without the in-

.30

termediation of any other sguiding elements,

thereby greatly s1mp11fy1ng the guldmg structure
for the drill

Now referring to the 1mproved feeding mecha-
nism, it will be noted that formed within the for-
ward portions of the tubular guide members 2,3
are parallel feed cylinders 28, 20, stationary with.
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2
respect to the guide members, and each contain-
ing a reciprocable feed piston 21. The piston
rods 22 of the feed pistons 2! extend rearwardly
through the packed rear heads 28 of the feed cyl-
inders 28 and have respectively formed therein
feed cylinders 24, 24 alined with the feed cyl-
inders 20, 20 and containing reciprocable feed
pistons 25, 25 respectively. The piston rods 28
of the feed pistons 25 extend rearwardly through
the packed rear heads 27 of the feed cylinders 24,
24, As shown in Fig. 2, the rear ends of the
parallel feed piston rods 26, 26 are rigidly con-
hected together by a transverse connecting frame
28 extending therebetween and adapted to enter
and move within longitudinal slots 28 formed
along the inner sides of the tubular guide mem-
bers, the slots 29 permitting movement of the
transverse connecting frame- 28 with respect to
the tubular guide members as the feed pistons
move forwardly. The rear head 8 of the rock
drill is formed with a depending boss or lug 38,
having & conical bore 3! in which is secured, as
by a nut 32, the conical front end .33 of a con-
necting rod 34, the nut 32 being threaded, at 35,
on this connecting rod and engaging the rear
surface of the rear head boss 30 in the manner
shown - in Fig. 2.  This connecting rod extends
rearwardly longitudinally in parallelism with and
between the piston rods 26, 26 and is threadedly
secured at its rear end at 36 within the trans-
verse connecting frame 28 and is held therein by
lock nuts 37 threaded on the connecting rod and
engaging the forward surface on the connecting
frame. It will thus be seen that, as the feed pis-
tons are reciprocated within their respective cyl-
inders with respect to the parallel guide mem-
bers, the rock drill | is fed along its guiding sur-
faces on the exterior peripheries of the parallel
guide members 3, 3.

Now referring to the means for supplying pres-
sure fluid to the feeding cylinders and the rock
drill, it will be noted that arranged in a trans-

‘verse ‘bore 48 formed in the rear head block 8 of

the rock drill # is a rotary control valve 4! having
an internal pressure chamber 42 to which pres-
sure fluid is supplied through a- pipe connection

43 from any suitable source of supply. Arranged

in a bore 44 parallel with the valve bore 4§ is g
rotary fed control valve 45. Herein mounted with-
in the control valve 41 is a valve means 48§ for reg-
ulating the feeding pressure. The rotary valves
41 and 45 and the regulating valve means 46 are
generally similar to those described in Patent No.
2,015,678 granted October 1, 1935 to M. C. Huff-
man, and, as the specific structure of these valve
means are clearly described in that patent, a
description thereof herein is considered unneces-
sary, other than to state that the feeding pres-
sure reducing valve 46 may be adjusted to regu-
late the feeding pressure, and the feed control
valve 45 may be operated to control the flow of
feeding pressure to the feeding cylinders to effect
reversal in-the direction of feed irrespective of

‘the feeding position of the control valve 41; and

the control valve 41 may be operated to control
the supply of pressure fluid to the hammer motor

.of the rock drill and to the feeding cylinders.

Pressure fluid is adapted to flow from the pres-
sure chamber 42 in the control valve 4, through

an axial passage 47 (see Fig. 3) under the con-

trol of the feeding pressure reducing valve 46,
to a passage 48 in the valve 41 communicating
with a circumferential groove 49 (see Fig, 4), the
latter in twrn communicating with a forward feed
supply passage 50. A reverse feed supply pas-
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sage Bl is communicable through a circumferen-
tial groove 52 on the valve 41 (see Fig. 5), in
turn communicating through a passage 53 in the
valve 41, with the pressure chamber 42. The for-
ward feed passage $8 is communicable through
passages in the control valve 45 with an annular
groove 54 on the forward portion of the con-
necting rod 34, in turn communicating, through
& passage 55 in the connecting rod 34, with a
recess 58 in the connecting frame at the rear
end of the connecting rod. This recess is con-
nected by transverse passages 57, 51, in the con-
necting frame 28, with passages 53, 59 formed in
the piston rods 26, 26 with the rear ends of the
bores of the feed cylinders 24, 24 at the rear sides
of the pistons 25. The reverse feed passage 5
is communicable, through passages in the control
valve 43, with an annular groove 30 on the for-
ward portion of the connecting rod 34, in turn
communicating, through a passage §! in the
connecting rod, with an annular groove §2 in the
connecting frame 28 and surrounding the rear-
ward portion of the connecting rod. The groove
62 is connected by passages 53, 63, formed in the
connecting frame 28, with passages 64, 63 formed
within the piston rods 26, 26. These passages 64,
64 extend. forwardly through the forward ends
of the piston rods and communicate with the bores
of the feed cylinders 24, 24 at the forward sides
of the feed pistons 25. The forward ends of the
bores of the feed cylinders 24, 24 are connected
through axial passages 85, §5 in the forward heads
of the feed cylinders 24, 24, while radial passages
66, 66 in the walls of the piston rods 22, 22 con-
nect the bores of the cylinders 24 with the bores
of the cylinders 29 at the rear sides of the feed
pistons 21. .The control valve 4{ has a circum-
ferential groove §7 (see Fig. 4), for connecting,
through a passage 88, the passage 53, when the
throttle valve’is turned into the position oppo-
site from that shown in Fig. 4, with an exhaust
bassage .69, while the reverse feed passage 5i
is communicable through a circumferential groove
10 (see Fig. 5), on .the control valve 41, with
an exhaust passage 71. The throttle valve, as
described in the above mentioned patent, has
& passage for supplying pressure fluid from the
bressure chamber 42 in the valve to the supply
bassage of the hammer motor of the rock drill for
operating the latter in the manner well under-
stood by those skilled in the art.

The. mode. of operation of the rock drilling

‘mechanism above described will be clearly ap-

parent from the description given. When the
valves are in the position shown in Figs. 4 and 5,
bressure fluid may flow from the pressure cham-
ber 42, in the control valve 4 {, through axial pas-
sage 47, past the feeding pressure regulating
valve 88 and through passage 48, groove 48, for-
ward feed passage 539, groove %4, passage 55 in
the connecting rod, recess 58, passages 57 in the
connecting frame and passages 59.in the piston
rods 26 to the rear ends of the bores of the feed
cylinders 24 at the rear sides of the feed pistens

25.° At the same time, the opposite ends of the .

bores of the cylinders 24 and the bores of the
cylinders 28 are.connected to exhaust through the
bassages 64 in fthe piston rods 28, passages 63 in
the connecting frame, groove §2, passage 6! in
the ecnnecting rod, groove §3, passage & and the
exhaust passage Tl. The pressure fliuid in the
bores of the feed cylinders 24 acts on the rear
bressure areas of the feed pistons 25 to move
the latter forwardly within the bores of the feed
cylinders 24, and, when the rear edges of the feed
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pistons 25 overrun the ports §6 in the piston rods
22, pressure fluid is also admitted from the bores
of feed cylinders 24 to the rear ends of the bores
of the feed cylinders 28 at-the rear sides of the
feed pistons 21, the pressure in the bores of the
feed cylinders 29 acting on the rear pressure
areas of the feed pistons 2! to move .the latter
forwarcdly relative.to the feed cylinders 28, 28,
the feed cylinders 24 and feed pistons 25 moving
forwardily with the feed pistons 2§ at that time.
As a result, the rock drill { is fed forwardly along
the guiding members 3, 8. When it is desired to
effect reverse feed of the rock drill along its
guideways relative to the parallel guide members,
the throttle valve 81 is turned into the position
opposite from that shown in Figs. 4 and 5, so
that the groove 52 connects the reverse feed pas-
sage 5! with the passage §3 communicating with
the pressure chamber 42 in the control valve &1,
and the passage 08 is connected by the groove 87
with the exhaust passage 88. "When the throttle
valve is in this position, pressure fluid may flow
from thepressurechamber 42,throughpassage 53,
groove 52, reverse feed pasage 5§, grocve 58, pas-
sage 8! in the connecting rod 34, groove 62, pas-
sages §3 and passages 84 in the piston rods 26 to
the forward ends of the bores of the feed cyl-
inders 24 at the forward sides of the feed pistons
28.. Pressure fluid flows at this time from the
bores of the feed cylinders 24 through the axial
passages 85 to the bores of the feed cylinders 20
at the forward sides of the feed pistons 21. Si-
multaneously, the rear ends of the bores of the

feed cylinders 24 at the rear sides of the feed-

pistons 25 are connected to exhaust through the
passages 59 in the piston rods, passages 57, recess
56, passage 55 in the connecting rods 34, groove 54,
the passage €8, groove §7 on the control valve 41
and -exhaust passage 88, The pressure fuid
flowing tc the forward ends of the bores of feed
cylinders acts on the forward pressure areas of
the pistons 21 and 25 to move the latter rear-
wardly with respect to the guide members 3, 8,
moving therewith the cylinders 24, and, as a re-
sult, the rock drill { is fed rearwardly along the
guiding surfaces of the tubular guiding members.
It will be evident that the forward feeding pres-
sure may be regulated by the reducing valve 48,
and the feeding pressure may be controlled at
will and the feed reversed by the control valve
45 all in the manner described in the patent
above referred to.

As a result of this inventicn, it . will be noted
that an improved rock drilling mechanism is
provided having a novel feeding and guiding
structure for the rock drill whereby the rock
drill may be fed relative to the guiding means in
an improved manner. If will further be noted
that by the provisicn of the extremely compact
arrangement of the feeding and guiding ele-
ments, it is possible, by the extremely compact
structure, to obtain a relatively long range of
drill feed. It will still further be noted that, by
the particular double, telescopic feeding arrange-
ment shown, it is possible to reduce the overall
dimensions of the drilling mechanism when the
feeding means is in its fully extended position,
without reducing the feeding travel of the drill.
Other uses and advantages of the improved rock
drilling mechanism will be ciearly apparent to
those skilled in the art.

While there is in this aglicafion specifically
described cne form which the invention may as-
sume in practice, it will be understcod that this
form of the same is shown for purposes of illus-

3

tration, and that the invention may be further .

modified and embodied in various other . forms.

without departing from its spirit or the scope of
the appended claims. -

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

1. In a rock drilling mechanism, in combina-
tion, guiding means comprising a pair of tubular
guide members arranged in rigid parallel side by
side relation, a rock drill guided on said guiding
means for feeding movement longitudinally along
said parallel guide members therebetween, and
means for feeding said rock drill along said guid-
ing means comprising stationary feed cylinders
arranged in said guide members respectively, feed
pistons reciprocable in unison within said feed
cylinders and having parallel tubular piston rods
arranged within said guide members, said tubular
piston rods having parallel feed cylinders formed
therein, feed pistons reciprocable in unison with-
in said last mentioned feed cylinders and having
parallel piston rods projecting outwardly from
sald guide members, a connecting rod paraliel
with said last mentioned piston rods and. ar-
ranged longitudinally between said guide mem-

bers, said connecting rod secured to the rock drill,

and a transverse connection between the outer
ends of said last mentioned piston rods and said
connecting rod, said guide members slotted longi-
tudinally along the adjacent inner sides therecof
to receive said transverse connection, said slots
permitting longitudinal movement of said trans-
verse connection relative to said guide members
as the rock drill is fed along said guiding means.

2. In a rock drilling mechanism, in combina-~
tion, guiding means comprising a tubular guide
cylinder having on its exterior periphery an
arcuate drill guiding surface, a rock drill movable
longitudinally along said guiding means and hav-
ing an arcuate bearing surface slidably guided on
said peripheral guiding surface of said .guide
cylinder, and means for feeding the rock drill
longitudinally along said guiding means com-
prising a feed cylinder formed within a portion
of said guide cylinder, a feed piston reciprocalble
in said feed cylinder and having a tubular piston
rod arranged within said guide cylinder, said pis-
ton rod having a feed cylinder formed therein, a
feed piston reciprocable in said last mentioned
feed eylinder and having a piston rod, a connect-

ing rod extending longitudinally along one side’

of said guide cylinder in parallelism with said last
mentioned piston rod and secured to the rock
drill; and a transverse connection between the
outer ends of said last mentioned piston rod and
said connecting rod, said guide cylinder being
longitudinally slotted through a wall thereof to
receive said transverse connection, said slot per-
mitting longitudinal movement of said transverse
connection relative to said guide cylinder as the

Zock drill moves longitudinally along the guiding

means.

3. In a rock drilling mechanism, in combing-
tion, guiding means comprising a pair of tubular
guide cylinders arranged in rigid parallel side by
side relation and having on their exteriocr periph-
eries arcuate drill guiding surfaces, a rock drill

movable longitudinally along said guiding means -

and having arcuate bearing surfaces slidably
guided on said peripheral guiding surfaces of said,
guide cylinders, and means for feeding the rock
driil longitudinally along said guiding mesans
comprising parallel feed cylinders formed within
portions of said guide cylinders, feed pistons re-
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4

ciprocable in unison within said feed cylinders
and having parallel tubular piston rods arranged
within said guide cylinders, said piston rods hav-
ing parallel feed cylinders formed therein, feed
pistons reciprocable in unison within said last
mentioned feed cylinders and having parallel pis-
ton rods, a connecting rod arranged longitudinal-
1y between said guide eylinders in parallelism
with said last mentioned piston rods and secured

10 to the rock drill, and a transverse connection be-

2,183,793

tween the outer ends of said last mentioned pis-
ton rods and said connecting rod, the inner ad-
jacent sides of said guide cylinders being longi-
tudinally slotted through the walls thereof to re-
ceive said transverse connection, said slots per-
mitting longitudinal movement of said transverse
connection relative to said guide cylinders as the
rock drill moves longitudinally along said guiding
means. :
JAMES G. GRAHAM.
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