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 ‘nisms:and more par ticularlyto fluid dlStI‘lbu-‘

UNITED STATES

1,884,648

PATENT @FFECE

ELMER G GARTII\T

My 1nvent10n relafues to dI‘lHlIlO‘ mecha-

“tion:means for pressure fluid- actumted rock

“:drills of the:impacttype.

Orne ob]ect of myinvention is b0 pr0v1de an

~improved. fAuid distribution means for per-

cussive motors.
sizes of rock drills; dlﬁiculty has been ex-

perienced with the usual type of fiuid distri-
bution means employing a single ‘multi-spool
“valve, due to the fact that in orde1 to provide

thernecessary valye opening toconduct the

- large amount of fluid required, the valve cas-

ihg: and:the valve itself had to be made Tel-
atlvely large-and- bully. “Thig large valve

“casing and: valve projecting from one side of

 difficult ito. handle “because: of the compar-
“atively,large unbalanced, Welght of thevalve
Y mechanlsm

the rock drill cylinder also made the machine

There: are: also: other “disad-

. vantages of .an extra-large valve and valve

“xalves:

casing Whlch are bllouOht to-be ‘Lpparent to
any. one skilled in’ the; art. Another impor=
tant object ‘of this/invention therefore is to
*0 eliminate the: ‘necessity for-a large valveA in

n-‘.
‘other objectiisto: prov1de a plurahtv ofiin-
Aluid “distribution: -
“A further. ob]ect is to provide -fluid.

the Targer sizes of drilling machin
dependently: opemble

d1st11but10n ‘means symmetrically arranged

50" as to produce a better halanced machme

40

45

“ently: timed relation.:

“A-still further object is to.provide a plurality

of: fluid’ distribution valves for each end of
the ¢ylinder which: shall: ‘operate in-differ-
‘Otlier objects and ad-
vantages will hereinafter more fully dppear.

+In" the: accompfmylncr drawings -1 -have
shown for purposes: of 11111C;trf1t1on one-form

‘ Whmh the invention may assume in practlce

“Tn'these drawings,—

“Fig. 1354 lonmtvd inal sec‘tmnal view of my
nnpvoved drllhng motor tfd\en on’ the hne
1—1of Fig: 8.

Fl,g
the movmg p‘uts ina: dlfferen‘* Do:ﬂtlon

Tig-'8 is a rear end elevation view. of the

drilling tool.

50

- Fig.’ 14 Isa vertlcal sect] on on the lme 4——4
of Fig. 5 %

“In the design of the larger

is a view s1m11ar to Fig. 1 showmg

OF CLAREMONT NEW HAMPSHIRE ASSIGI\TOR TO SULLIVAN ;
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e Flof 5isa 1011011:1161111&1 sectlon on the hne :
55 of Tig. 4,

Fl(" 6.1s a vertlcal sectlonal v1ew on the

; hne 66 of Fla 5. :
Tig. Tisa deuaﬂ view showmof one of the_‘

velvee in vertical gection.

In._ the illustrative constructlon there. is
shown arock drill of the pressure fluid ac-.
tuated, impact t uype comprising a cyhnder L

havmrr a bore 2 in which a piston 4 is recipro-

€0

cably mounted The piston 4 is provided with- =
a forwardly projecting striking bar 5 Tecipro-, -

cably mounted within a bore 6 ofa buffer ring

17, and this striling bar is adapted to impart
aseries of blows on ahollow drill steel 8. The

¢

drill steel 8ismounted in the ustal manner in
a chuck sleeve 9 which is 1otatab1y secured in.

‘the chuclk housing 10. 5
The drill steel 8 is adapted to be' 1nterm1t-

te-ltly rotated .during reciprocation . of - the

10

hammer piston and this is accomplished by a
usual rauchet and pawl mechanism including

a pawl carrier 11 carrying usual pawls which
cooperate w1th internal ratchet teeth 12 form-. -
ed swithina ratchet. ring 18. This ratchet ring
-is secured by screw thr eads in the bore 14 of

the rear cylinder head 15." Flerein, preferably
formed: integral. with this pawl carrier and
projecting forward through the bore 16 in the

‘ cylinder head a,nd Wlthm the rear end-of the

cylinder bore;. is-a rotation bar 17 havmd
spiral -grooves . 18 “on it perlphew

The .

75

80

splral grooves 18. cooperate with spual Iugs

ina, rlﬂe nut 19. The striking bar 5 of the pis-
ton. has formed .on the pemphery thereof

85

straight longitudinaily extending flutes or

grooves 20 Whmh cooperate with straight Tugs'

o1 carried by achucknut22 threadedly mount- -

ed:in the chuck. sleeve 9.+ During forward

- movement of the hammer piston; the pawls

slip over the teeth of the ratchet ring and

‘consequently the hammer piston delivers an

unimpeded blow to the shank of the drill steel

8-and upon the return: stroke of the: ‘hammer,

piston the pawls engage the ratchet teeth 12,

9

0

- ‘thereby preventing rotation'of .the rotatlon

. bar 17.and consequently during -this. return
stroke, the piston is rotated a certain amount.

Rotation of the hammer ‘piston is transmitted
throutrh straight grooves 20, the strlkmg bar, ¥

160
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straight lugs 21 on the chuck nut, and the
sleeve 9 to the drill steel 8, The construction
described above is common in rock drills of
the type disclosed and further description of
the same is not considered necessary.
Cylinder 1 has preferably formed integral
therewith laterally positioned valve casings
23 and 24 and in these casings are mounted
valve bushings 25 and 26 respectively having
bores therein forming valve chests. As illus-
trated in Fig. 4, motive fluid is supplied to
each of these valve chests from a supply con-
nection 27 and a manually controlled throt-
tle valve 28 through a straight passage 29 to
an annular groove 30 and thence by way of
radial passages 31 and 32 to longitudinally
extending passages 83 and 34 respectively;
from the passage 33 motive fluid is conducted
through ports 35 and 86 into the valve chests
37 and 388 respectively on one side of the
cylinder and from the passage 34 motive fluid
is supplied through ports 39 and 40 to the
valve chests 41 and 42 respectively on the
opposite side of the cylinder. A valve 43
is slidably mounted in each of the valve
chests, the details of construction of this
valve being best illustrated in Fig. 7. The
valve is hollowed out for nearly its entire
length and has a guiding portion 44 and two
enlarged spools 45 and 46 which are pref-
erably of the same diameter. Other impor-
tant features of this valve are the stop lugs
48, the passage 49 and the annular fluid con-
ducting groove 50 between the spools 45 and
46. The adjacent ends of the valve chests
are vented to the atmosphere through pas-
sages 44* in the valve bushings and valve
casings to relieve the pressure on the ends of
the guiding portions 44. Fach of the valve
bushings has formed therein annular exhaust
grooves 51 opening to the atmosphere
through passages 52, and similar inlet
grooves 53, those for the rearwardly disposed
valves opening into the cylinder through pas-
sages 54 and 55 and those for the front end
of the cylinder communicating with the same
through ports 56 and 57. Buffer plugs 58
engage the rear end of the cylinder and each
of the valve bushings for the purpose of hold-
ing the latter in the proper position. Suit-
able means are provided for throwing the
valves from one position to another which
preferably take the form of passages inde-
pendently controlled by the piston. In this
mnstance, the throw passages 59 and 60 for
the valves adjacent the rear end of the cylin-
der communicate with the cylinder by way
of the ports 61 and 62 respectively which will
be noted to be spaced apart longitudinally
a slight amount. Similar throw passages 63
and 64 communicate with the valve chests ad-
jacent the front end of the cylinder and with
the cylinder at 65 and 66 respectively, and
these ports are also preferably spaced longi-
tudinaily a slight amount. A relatively large

1,884,648

exhaust port 67 is located centrally of the
cylinder for the purpese of conducting away
a part of the exhaunst when uncovered by the
piston.

In the bore 14 of the rear cylinder head 15
is mounted a supporting head member 68
which supports the rear end 69 of a water
conducting tube. This tube extends forward-
Iy through the rotation mechanism and
through a bore 70 in the striking bar of the
piston and into the rear end of the drill steel
8. Cleansing fluid may be supplied by any
usual connection through the member 71 at-
tached to the supporting head. It will be
understocd that this supporting head, the
rear cylinder head, cylinder and chuck hous-
ing are held together by usual side rods 72
which have flat sided heads 78 on their rear
ends, one of the flat sides engaging against
the cooperating flat surface 74 formed inte-
aral with the supporting head 68.

In describing the operation of my im-
proved drilling apparatus it will be assumed
that in starting the moving parts are in the
positions shown in Fig. 1. At this time the
throttle valve 28 is opened and motive fluid
is supplied from the connection 27 through
passage 29, groove 30, radial passages 81 and
32, longitudinally extending passages 83 and
34 and fills the annular space around the re-
duced portion 44 of each of the valves. The
valves for the rear end of the cylinder are
held in the position shown in Fig. 1 by un-
balanced fluid pressure acting on the enlarged
spools 45 which allow motive fluid to flow
through the annular passages 53 and passages
54 and 55 to the rear end of the cylinder.
The piston is then moved forward under the
force of the actuating fluid and delivers a
blow on the drill steel 8. The valves adjacent
the front end of the eylinder are held in their
rear position as illustrated in Fig. 1 by fluid
pressure which flows through the ports 49
and hollowed out portions of the valve to act
on the end surface of the enlarged spool 46.
The area thus exposed to live fluid pressure
is greater than the exposed area on the spool
45 whereby these valves are held in their
rearward or exhaust position. The front end
of the cylinder is then open to exhaust
through the passages 56 and 57 and annular
grooves 50 and exhaust ports 52. During the
forward movement of the piston the port 65,
and at a slightly later time the port 66, are
mncovered and at approximately the same
times the ports 61 and 62 are covered. Pres-
sure will then build up on the rear side of
the valve adjacent the rear end of the cylin-
der by motive fluid flowing through the ports
49 and since this fluid can no longer escape
through the ports 61 and 62, these valves will
be thrown to the position shown in Fig. 2,
thereby opening the vear end of the cylinder
to the exhaust by way of the passages 54 and
55, annular grooves 50 and exhaust ports 52.
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At about the ‘same moment or poss1b1y a

~trifle sooner; the rear end of the cylinder will

be opened £o atmosphere through the large
exhaust port 67. Tt will be observed that the
front surfaces of the large spools 46 on the
Valves for the front end "of the cylinder are
now in’communication with the atmosphere
through the throwing passages 63-and 64,
ports 65 ‘and 66and the rear end of the cyhn-

- ing on the unbalanced area of the spool 45,

3 )

~shown i n Fig.

in which posmon the front end of the cyhn—

der W111 he in comlnumcatlo‘l with ‘the live

pressure through passages 56 and 57 and an-

nular passages 53.  The piston will now begin -

its retnrn stroke and cover the ports’ 65 and
66 in tum, thereby allowing pressure to be
built up in the front ends of the valve chests
38 and 42; and these valves will be thrown
to the- pos1t10n shown' in ‘Fig. 1. The pas-
sages 61 and 62 will then be uncovered in
turn ‘arid the holding pressure ‘on' the rear
valves-will be released due to ths drop in
pressure through the valve controlled exhaust

ports and’ “piston controlled exhatist port,

and 'they will also bé shifted to the position
1. 'The same cycle of events as

+ hasjust been descmbed will be' repeated over

80

40,

and over during the normal operation of the

drille Tt will also be apparent that the cen-
tral port 87 will serve to.conduct a large por-

tion ‘of the exhaust’ fluid and thus’ alds in

- the prevention of ‘the building up of back
pressure, and also eliminates the honble due
‘to freezing in the: regular exhaust passages.

From this descrlptlon it will ‘be ‘observed
that a plurality of valves are provided for

each end of the cylinder which will be thrown -
atslightly different times and thereby reduce
the time element between the-closing of the

exhaust and re-admission of motive ﬂwd to

the cvhnder, thus speeding up ‘the drilling
operation. Tt will: also be clear that with'a
given diameter of valve, twice the amount of

‘motlve fluid may be conducted to the cylinder

“and thus the sizes of the valves for the larger
~.rock-drills may be ma‘semady reduced.  This

- construction also is much more compact and
‘better balanced th'm the smpﬂe valve con-

“istruction.:

GG
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While T'have in this : apphcatxon enec1ﬁca1-
ly described one form which my invention
may assume in practice. it will be understood
that:this form of the same is shown for pur-
poses-of illustration and that:the invention
may. be modified and embodied- in various
other forms without departing from its spirit
ot the scope of the appended claims.

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

1. In a pressure fluid motor, a cylmdei,
piston reciprocable in said cyhnder and fluid

“distribution means® for effecting: reciproca-.

tlon of said piston 1nclud1ng a plurahty of

These valves are then shifted to: the
: pos1t10n shown 'in Fig. 2 by live pressure act-

fluid actuated fuid distributing valve means:

for- controlling fluid admission to' only one
end -of said cylinder; means for operating

said ‘valve means in differently timed rela-"
“tion including ‘passages controlled by said

piston for controlhng pressure fluid flow be-

tween said cylinder and said valve means for-
controlling throwing of the latter, and inde-
pendenﬂy operable fluid distribution means.

for only the opposite end of said cylinder.

2 In a pressure fluid motor; a cylinder; a’
piston reciprocable in said cylinder,and fluid
distribution means for effecting reciproca-
tion of said piston including a plurality of
fluid ‘actuated- fluid distribution valves for
each end of said cylinder, said valves having
‘pressure “areas adapted ‘to be subjected to.
fluid “pressure, and the valves for one end

3

'y

80

of said cylinder being operable independent- '

1y of ‘the" valves for the opposite end;.and 86

fluid pressure means controlled 1ndependent- ‘

1y by said piston for operating the valves for

one ‘end of the cylinder in differently timed
rela’mon including passages controlled by said

_piston for controlli ing pressure fluid flow be-
“tween said cylinder and the pressure areas on-

said valves for said end.
8. In a drilling mechanisin, the’ combma-
tion with a cyhnder and' a’piston:recipro-

for one end being operable independently of

~the valves for the opposite end, and a piston
controlled valve controlhng passage leading
from each valve to different points in the cyl-,

inder whereby one of the valves for one end

of the 'cylinder: s thrown earlier thanj

another.
4. In a drilling mechanism, the combina-

tion 2with 4 cylmder, a. piston reciprocable “*"

therein, a head block and fluid distribution
means comprising a plurality of valve chests
arranged in pairs c1rcumfe1ent1ally of said
cyhnder, a- fluid supply - connection in. said"

head block; a throttle valve ‘for controlling *

the same, a plurality of passages communicat-

‘cable therein, of a plurality of distribution ©°-
‘valves at each end of the ¢ylinder, the valves

(-zl
feat
)

ing with said passage‘in the head block and

extendmw loaﬂltudmally of the cylinder ad-

-jacent said pairs of valve chests, each of said
latter passages communicating with the valve **

chests of “one ‘pair-at longitudinally ‘spaced
points, means for supplymcr and exhausting”
said cylinder through said valve chests,and a
valve in each chest’ controlling such supply
and exhaust.

(2
e
v ¢

120

5.1In a fluid detiated motor, a‘eylinder;

a piston reolplocable therein, a valve chest
providing  bores of mﬁ’erenf diameters, a
valve for controllmg fluid distribution for
said ‘motor presenting portions slidably fit-
ting each of aid bores, fluid supply means

cmnmumcatmg with the larger bore, a pas:
sage leading to said cyhndex controlled by.
said valve and communicating with the larg-

er bore, and a vent passage controlled by "
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said piston and opening into the larger bore
at the end of the latter remote from the
smaller bore, said valve having & passage
opening through its larger end ¢ and through
the side of its smaller portlon for supplying
pressure fluid to said remote end of said
farger bore.

6. In a pressure
piston reciproc 1”1 ‘L

fluid motor, a cylinder, a
werein, and ﬂrlfl cis-

’ hlbutmr means eifee tlnw reciprocation of

said piston 111c7uchng a )hn*auty of recipro-
cable fluid cLsumbutlmd -\’ s for controlling
the supply and exhaust of Huid for only on

end of the \u“”]“lv gaid valves being fluid
actuated and ! having pressure areas adapted

uid, fuid pres-

to be s umec ed to  pressure f
throwing said

sure means for independ E‘Hii

valves in differently timed relation including

o

lassaoob controlled by said piston for con-
troliing pressure tid flow between said cylin-
der and said valves, and inde; Jmchnuy oper-
able fluid distribution means for only d\e op-
posite end of said CVL: der.
7. In a pressure {luid motor, a thnder, a
piston reciprocable in said cylinder, and fuid
distribution means for effecting reciproeation
of said piston including fom' 1mmxnubnﬁy
operable Ihuo ac uwwﬂ inid distribution
ﬂves two of said valves controlling the sup-
pr fmﬂ exhaunst of pressure fluid for one end
of said eylinder, az 1 the other two valves con-
trolling the sunply and exhaust of fluid for
the opposite end of caid cylinder, said valves
having areas adapted to be s \,Ub*,ﬂued to the
action of pressure fluid, and passage means
controlied by said piston for controlling
pressure {luid flow befween said cylinder and
the pressure areas on said valves independent-
Iy to cause throwing of the latter in different-
Iy timed relation.

8. In a pressure fuid motor, a cylinder, a
piston reciprocable therein, and fluid distri-
bution means for es’f”'ccting reciprocation of
said plqton including a 'p;m alit" of fi id dis-
tributing valves at each end of the cylinder,
each of the valves controlling the supply of
pressure ﬂ.ud to and the exhaust from only
one end of the cylinder, and the valves for
one end b ng opembm independently of the
ralves for the opposite end, and throwmo
passage measns controiled by the piston in-
“(hn.rt a piston controlied throwing passage
Jeading from each valve to duievenb points in
the cyhndm' whereby one of the valves for
one end of the cylinder is thrown earlier
than another at the same end.

9. Ina pressure fluid motor, flnid distribut-
ing valve meJmﬂlsm comprising a valve
chest huvmr* differential bores and annular
grooves in the W&Es of the larger bore, an
exhaust port connecting one groove to atmos-
phere, a “finid conducti Ing passage communi-

cating with the other groove, a differential
valve reciprocably mounted in said bores and
having a sleeve-like body portion fitting the

1,884,648

smaller bore and spaced spools fitting the
larger bore, a fluid inlet passage communicat-
ing “with the larger bore loncrltudlnally of the

'alve chest between said grooves and said
smaller bore, said valve, upon reciprocation,
altern auvdv connecting said fluid conduct-
ing passage with the flnid inlet passage and

hzwsb port.

10. In a pressure fluid motor, fluid dis-
tributing valve mechanism comprising a
valve chest ] having differential bores and an-
nular grooves in the walls of the la rger bore,
an e\lmust port connecting one groove to
mmosphere, a fluid conductm(r passage com-
municating with the other groove, a differen-
tial vaive reciprocably mounted in said bores
and having a Sleeve-like body portion fitting

the smaller bore e, and spaced spools fitting the

Targer bore, a fluid inlet passage communicat-
ing with the lar ger bore 10110'1tudmally of
the valve chest between said grooves and said
smaller bore, said valve, upon reciprocation,
alterna twely connecting said fluid conduct-
mg passage W uh the fluid inlet passage and
exhaust port, and a vent passage connecting
one end of said smaller bore to atmosphar

11. In a pressure flnid motor, a cylinder,
a piston in said cylinder, and finid distribu’
tion means including a valve chest providing
alined bores of different diame eters, a valve
having portlons fitting said bores, means for
ventmo the end of the smaller bore remote
from the larger bore means for supplying
fluid under pressure to the larger bore at a
point spaced from its end remote from the
smaller bore, means forming a motive fluid
distribution passage leadmﬂ between the
cyhnder and said larger bore and communi-
cating with the latter at a point therein be-
tween the point of fluid Supply thereto and
the end of said bore remote from the smaller
bore, -exhaust means communicating with
said larocr bore still nearer the last menuoned
end of the latter bore, and means formed in
the valve for constantly connectmg the end
of the valve remote from the smaller bore
with the fluid supply to the valve chest, and
piston controlled means for controlling the
pressure at the end of the larger bore remote
from the smaller bore.

In testimony Whereof I affix my signatura.

LMER G. GARTIN,
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