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_ T 0 all w?:om it May concern:

| _'lt‘i‘d!lﬁ for feediny
rock drille, hammers or mher'dm wces of un |
- analogous mature,
---_pnmm al1e or fluid opes rated mstruments.

-~ One of the prineipal objeets 1s to prov ide |

| UNITED STATES PATENT OFFICE,

.D.B.NIEL SHAW WA‘UGH OF DEN VER

CQLORA.DO

COLOBADO A&:SIGNOR TO THE DEN‘?ER ROCK
DRILL & MACHIHERY COMPANY DF DEN ’U'ER, CGLORADO

A CORPOR.& ""ION oY

DRILL-FEEDING MECHAN ISM

. el

Bpec:.ﬂcat: an of I.etter= Patent

Paientod Sept G 1‘)10
S"‘I‘lnl m; 413 520

i

Pe 1t knownthat I, Daxwen hlmu W’M G H

Denver, in the county of Denver m1d Qtate of

lowing 1s a-specification.

Colorado, have invented a. new and useful
o Prill-Ie eedmtr \[echamsm ot Wh‘l(‘h th(, f(}l -

Apphcatmﬁ ﬁled I‘ebruary 29 1908

Ca citizen of ilw United “tﬂtt‘% Iemlmrr at-

This invention Iehws niore varkien Lul\ {0
}

dIld hnl{Luﬂ‘ to their w mL

aud more par Llf‘ll]dl‘]‘v

"_wne] fluad operated nieans of a very simple

- for maintaining the ports of the feedmg and
- holding means "dgainst relalive
- "20 | "

30

_uhen the same are tmactive, -

“In the use of these nm(,‘m,.uslm W hul the-
~drill or other instrument is bemg operated |
~dovenwardly; the pressure of the fluid oper-
ated feednw means and the weight of the |
 mechanism may be so great that conq(kmble'

_vlmmdm for ]mldmu the drill or (;thu* (de-

vice to its work, nmullesa of the poutmn of
the motor or hanuner, and to provide means

& n m emult

* difticulty is exper ienced in effecting the neces-

“sary turning movements, and- one » of the 1mi-.
. portant oh;ecls of the present mvention 1s to
provide nreans for preducing a variable pres-

stare upnn the nmtm said means being so ar-

mnﬂml that when e WOl kmﬂ' hlow is deliv-

._ mvd the desired holding pressure is secured,
- and this pressure Is relieved sufliciently dur-

7 ing the return stroke to pmmll the dnll or
35 U

utl’*vl device to be turned.

. Another objeet is to prmuk an arrange-
nwnt m which certain i the elementa per-

torm a plumllh of functions, and the va-
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-~ rious operations are controlled by a single
4

Cosmoand .1I--u
Cooean be sueeess
- workman, - - -
o An embodiment. of tlu, inv mtmn that s at
_]wani considered the preferable oue 1s lus-
~Arated an the accompanying drawings, and is
- deseribed - the following apt,uﬁmlwn but

valve. thus areatly simplifving the mechan-
f]nmlnunn‘ an apparatus that
nll\ oper alml ln an H'M-.llled

it wili be n\ulvnt ls"'wimem‘e to the ap-

pended elaims that tle invention is by no
wicans lnited to the struetuve disclosed and
e materially modified |
and changed without tl(‘])dlllll” fmm the
-.__H})Illl aF s¢ope f sad ll wmm.;. | |

that the swme may

In the drawimgs --Fioure § is a l()ll”ltllt]l-

e el

controling valve,

sitions.

nunreral 12,

of a Lvllmie

~cated agminsy e pdt}hlﬂ“‘ washer 21.

through the washer,
“heaa

head 19. puasses. t]mm'rh 2t

.

N -'_a];{)“ 1111? the ft‘(f]!!lﬂ' me‘ma lll nmpvmfne
. p()%ith}ll.

Fie 29z a lonfrltmlnml

| l'LtlUIlu]
view at right aneles o E e,

I 1g. 318 a

'lmlfritudm.ll sectionul view tlmt 18 (lltwrmn--

maftic in its character illustrating more par-

.ileuhulv the pressure (,Unht;llmfr nm‘mn--
__1\111

_.'enLutred a(.‘ale mm.u]; 1}19 (.m“w];m” alve.

Fig. 4 15 a cross seet wnal view on an

Fie. S5 isa Cross ‘-t(‘ll';lml View on .lm enlis reed -
scale and on the ]me 3—o of Fi 1o, T 6

18 a cross sectional view on an v-n?.u wed w,ﬂt
1 and on the line 6—6 of I feor, 2

K,

j""?- li.

eo'“‘ S

65-1.'": :

side elevation on an thuued gmk t}t ihe

1o, § amd 9 are sec-
tional Vlt“k‘m ont the ]me §—S of kg, 4. lmt

showing the controlling valve i In thifﬂl et po-.
Tig. 10 is a sectional view on the =
Tine 10—10 of Fig. 4. Fig. 11 is o diagram-

1mxwenwnt uf"f“" S
5

niatic view 1]111511&1111# ’the

ports. o S
O Simnar 101‘@1&11{:(. munemlb deslfrzmte (::01--
"_’9“’13011(1111"' parts. m all the figuw~:. Of the

drawings.

In the emhmhnwnt ﬂlustmtf_d *he mofor" -
for the dvill or other instr ument 13 desig-
‘nated generally by the reference numer:l 11 :
and the moiive ﬂmd aperated feeding means
is 1 like manner r}uslgndted by the wl‘meme o

- The motor comprises a evlin-

der 13 within which operates a reelproea-
tory piston 14, this piston operaiimg against
a tappet device 15 loeated in one end of the

70._: L

85

cvlinder and oper tting agalist a drill 16 or -

other instrumenr. that Is htted m a suitable
chuek (.uued l_n'_ .Ihe h e e.nd. -nf the. cyl-
inder. | e -
© The motive ﬂmd femlmﬂ' means umsmts"-' '
IS focated m .lllllt‘lll@llt with

__thc eviinder 13 and h BVING @ reciprocatory
: plsltm arranged  therein.

shown, more particularly 1 i, 2 conststs
of a head 19 having one end recessed, - as

D] fmmed of leather or othey suit-
able mmnrl A lmlﬂtmr washer 22 is {o-

ard

pin 25, carvied by the head 19, passes

throuch the w: I--l‘t'l 21, and is eng: urml W J“l

the w: ashier LA Imhlmfr <erew 2] passing
I tlue.uled into tlw
and has 2 head 25 provided with a
socket 26 to. 1o erve R tmmng deviee,
piston rod or stem 252,

stittable o

This piston, as

A
!Hljt‘ttlll“ from ifhe -
culde 200

"

95

shown at 20 to reeelve a packing {]Iw]x. or.
washer -

mb

105

n.ll ‘1(‘(‘“4)]!411 \'lﬂ\'s tmtmirh th(, Rtlmtuw.. i wmwd in tho uutn em] nt Iho uhmlm IR 11“
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R and termmates in a spur o
- cylinders 13 and 18 are counected by a
"~ body or connection 28 integral with the head
- 29 of the motor cylinder 13, the body or
fitted within the lin-
SR damped thereto by a |
- spiit eollar 30. The portion of said body or |
~ connection within the cylinder, has a recess.
. 781 into which the head 25 is movable when:
10 the piston moves to its inhermost position, |
- and an annular internal

R ' " . . R
. . . .
- - .
o ———y i - o * v - -
.. . . .. . i ..
! . . . : ] . - i . Lo . L. .
" ) .. . . . - .

. der 18 and suitably

. L. . . '
Iy — Fn e, ) e el g eyt -
1] - - b -

. tions, when the parts are inactive an
= dndl as hemg transperted fmm p‘ace to
S '-_pld_ce ST :

" The body or connection 8 Whmh can-._,

© 90 etltutee the connection between the two cyl- |

~ .nders, is provided with a transversely dlS—
- posed tapered valve seat 34 in which is ro-

. tatably motinted a master controlling valve

© . 35, the smaller end of said valve projecting.
25 from one sitde of the-

~_ suitable means.
. ence to Figs.

. illustrated ¢

L] -
' . A . .
. - - . - e
T et ] [ R T LTI ey e L I T
. _ i . , .

o the

. valve seat.
. provided mth a recess 47 that is thos in
~ communication with the channel 40, and a
~ - lateral port 48, communicating
recess, 1S movab]e into and out of register

oy -

- - L]
a o . . . . . - .
. . - . . - . .
. . - i . L] . . i —_ Vo 0O -
. . . . .. ) . . . - L . DL - e U " .
. A - - A . e e . o TR mogteea m et R - -t . - . . oo ' . i
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: a . . ) a . . o . . . .
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-

, connection 28 being

. groove or seat 32
arvangea within the socket 31, hias therein a

--__:j - split holdiag washer $3 that fmctmnally en- |
.. gages the head 25 ¢

‘piston rod or stem in their innermost-

- 118 .c& H.t

,--aml serves Cto keep 1t ﬁrm]y seated. .
The means for effecting the uperﬁtmn of .

| detail | Fﬁrtnllv becau‘ae said means consti-
tutes.

chamber 42,. 1S in communication with a
supply port 46 that communicates with the |
The larger end of the valve 1s

Wlth said

“with the port 46.  Another port 47%, leading

. from. ihe chamber 42, has commumcatlon
B -Wllh a supFIy channel 48 leading to a
S the piston 14, communication

oint ‘hehin

pomi.. 27 'lhell

¢ hold the piston and |
Si-
the

body or- connection |
- . and having a suitable operating device |
36 secured thereto by a pin 37 or by any

- ‘Tt will be noted by refer- |
1 and 4 that the larger end of |
30 the valve terminates short of the iarger end |
- of the seat, which is internalty threaded,as
- pple 89, screwed into |
" said threaded end of the seat, has a su ply-
~ channel 40 that communicates w1th said end
.35 and a plpi_. 41, leading from any smtable
. sburce ol ..:upply of motive fluid under pres-
-~ sure communrcates with the channel 40. By
. this armngement the pressure of the air is
~ directed against the larger end of the mhfe

1 the

SRR piston 14 by.the motive fluid supply
 through the pipe 41, need not be set forth in.

e subject-matter of a separate ap-.

~ plication, filed March 24, 1908, Serial No.
482,895 .md partmlly because, in so far as.
- the present invention is concerned, any suit-
- able means may be employed.
) state that an annular reservoir or chamber

42 is provided, which surrounds a valve cas-
© ing 43, m which is located a reciprocatory
" valve . 44. A channel 45, leading to the |

Sm’ﬁee it to |

msw

control]ed by the reclpmcatory v&lve .4:4 and- o
said valve also constitutes means for con- =
tml]mg the exhaust.

pressure supplied through the pipe 41, will

and the cylinder 13.

blows delivered by the piston 14

recess or seat 31,~and a port 50, leading

ter with said- -
‘against the inner end of the piston. The
‘valve 85 also has an exhaust chanml] 51, -

of sald valve. Tt wil

port 50 or the exhaust port 51 may
the same.

i not be bmught irto communication with the

supply port 46.° For instance therefore, if
| the ports 49- and 50 are brought into com- .
munication without opening communication = -
piston o

‘between the ports 48 and 46, then the

‘rod 25* will be moved outwardly beforﬂ the
-motor i1s set in operation.

hand, if the ports 49 and 50 and the
48 and 46 .are simultaneously registered,

then the motor will be operated and a con-
110

stant pressure maintained agmmt the plston
of the feeding means.

As already suggested 'n the prehmmary:. e
porﬁon of the spemﬁratmn when the motor
1s in certain positions, or if the pressure of
11°F
To_'

the motive fluid is great enough, difiiculty
‘may be experienced in turning a drilk .
avoid this, means are provided for varying
the pressure, in the present embodiment, the
' pressure being relieved during the return -
 stroke of the piston. To this end, 1t will
be noted particularly by reference to Figs.
'3 and 4 that the cylinder 13 is provided with.
a motive fluid conducting channel 52, which

| leads to the valve seat 34, and has a plurality
of ports 53 and 54 commumcatmtr with a

.

‘portion of the bore of the cyhmler 13, in -
The connef'-
tion 28 between the cylinders 13 and 18 1s

which the tappet 15 operates.

prmlded with another port 35 that com-

With this structure
when the port 48 is registered with the port =
46, motive fluid supply, preferably airunder 7¢

‘effect the reciprocation of the piston 14, and o
~said piston striking the tappet 15, will effect
a relative remprccatmﬂ hetween said tappet
The drill or other in- 75
strument, as 16 thﬂefor located in thechuck -
17, will tnerefore receive the force of the

_port 49 leads from the valve seat 44 to '
the interior of the cylinder 18 through the s

from the recess 47 in the end of the valve
'35, has its end movable into and out of regis-

ort 49 so that the motive fluid =
can be supplied to the eylinder 18, and s

that is movable into regisier with the part S
49 and extends through the projecting end - -

thus be evident that gc'
by turning the valve 35, either the qupp&,
brought into communication with the cylin-
‘der 18, in order to force the piston ont- -
ward]v or to. relieve the pressure against 7
This will be evident by Tefer- o
ence to Figs. 8 and 9. Furthermore when -
the suppl} port 50 i1s 1n commumcatm'l with -
Eoru 49, the supply port 48 may or may -

On the other -
ports -

120

IR 'jf 5 hetween the port 47‘ and channel 48 bemg 1 mumcates 'mth the valve seat aml the cvlm- 134

"

R 7 S
. - . ko 14 -' SR ) .
- E a'ﬁf#ﬁﬂ:ﬂ&lm'ﬁti“f"ﬁf‘}m :
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Rl S

.'-'-'HH _l=*~t1*.er'~t1 the r.'lmmwl ;:‘* and port 55 |

'-P{l IH{J

o cales at o end with the recess 47 in the end
o said valve, and his its other emd movable
-'_mtu register with the chanmel 3Tvwhen the

N

AU +4 IR

".-}:... "l t. IH} |
R llIt'iI

'.',mnfiw Huid: is suuphed to the motor.
20 exbuust <hannel 60 is fmtheunow irm nwd
. in the evhinder 1
o commuideates with the exhaust port 61 for

- the mator.”
'-_'m the im 1l of a port 62 that is in line v'lth_
- f:ll"

"-! A0 nmmt*ﬂn of the
. plain by reference to said figure. Tt
RN Le obser ved thai the tl]‘ll)t‘t 151 pro-.
\ H 00 “l[ll ‘lll llll‘li
o lth*u' 98 l{‘ﬂl‘-«[t'l Hl“ wit! 1111:1 ]'H:I't*« 43 .lntl;_

._I'_I_ il;flllii

mr ?'-f- :m tlne mlu.: t’n haa Y clmmel

whireehy constitutes the means of ('mmmmlca- '

{mi valve 35 s iu g predetermined

A motive fluid suppl)

when

the porte 93, A bH]lpr
vabve 3'.. l'()!llli!lﬂ]}-

~ channel |
ST atis il]“i 101‘1119(1 in the eviinder 13 and the

S _-Ittilhl“t"{_lﬂil 18, sadd channel 57, as shown in
0 Bizossleading from the valve seat and av-
o g ;mh ¥ 411%:1#&1] maghstantialle the
| N [ BT s {}1“?‘1 "~ W lth
Cpurt 59, fored in the

=l il

—

mvw!_ 3 of the ah ¢ connects the channel
port S5, This arrangement is
hen the Rulap‘v port 48 of the valve
port 46, through which

;\ll

e

Pegi- tors “with the.

13, and as shown in Fig. 2,

lhlh channel hu 1ts nlet end

51 of the channel 32, as shown

p{' t
As ..1]131}.(11‘-' stated, Fig, 3 h SOM1e-

BRNTro

C Ay ha‘ Qi 1“1 unmatic in its (,lmr lctm in order i
Cto "ilmrmtt, the assoeiation of the different
e pm f=
30 4

s matter: of Fact, the channels
O and- 37 are- not fhammr
iy ll;wnﬁh the <ide of the ('Tlmdm Init
strvic{ure ¢

and 6L {he

“I{ OV 2s {h

aher the tappet moves cutwardly with

1 veet 1o the evitnder, under the aetion ol

bkt deseritae f‘_-fla follows, W lnm tl 3 '1[1-'5
""-"-.'E*"i atu= is et ionsd, the piston L feesl
B _'_-_'-;'_-: 1.!*1 h'l N s I}H*f*l llll\
RN Iti'i‘I;
Cwil he

| o . puﬂ!i”\ t"”t'm’ll“ me“ wilh this much 1

O the popt or spur R
B i*-J]ﬂ.u't*{] st <t nlanh
- ”‘li‘ jrHaper il' llllll‘ “HII' ”H o e G ve Il‘l‘ tl
“and the vabve 30 1= rointed H"“I“II}' te) hlm-"_.
oo the wumah ]mn MERTIN Y usmr"utm 2ieen with
~ o the port 9, nlwu-upnn the o
o lhl‘ {llklll[{‘l

0 e piston Thoand the groowe 68 Dringine the
C perts At and 62 into communieation x\l“*
o t_!u tappet = in s imnerinost posttron. .

T

l"t'm

Iht*'u]-r‘mlmn of the mechunism niy |l£‘

paced G 11'--’ -
|“ Ao il*-\\lslt ) t"tw the |u- |25
araspred iy the ol Wi o
”111 "h*‘n”l{llt‘ !I' - 'm [r-ill*

relateve! v llm‘;—-\ bl i wl*imrt
i

| !H 'ftl”t'io_

w Ilit* pistoir etes 5

'.i ¢ il' [i Iy :ti'l*
6 np to the

vl 'l'll‘t‘
ey lly e l:lll}" the drit |
roske. A Turther mlmnv :f Hl{"';'.l]"{
htillﬂ tl-w mu IR

the *}ml lh and th ot

. ltfllml the air {6

can be made:

i-t f'*rl't'i S‘[[ u: l ‘!!:

ii'“

-l---i--ll-—l—il—l—-— el

| ally opposite, |
and the exhaust port 62 does uot open di- |

at 648,

“said dreil] to ats um]x.,
_._mum‘c'e\lmdmtr hole with ilw machine,
there 1 1s oftent 5o much pressure against the o

‘hand.
‘the valve 35 is given o
Swhich will Lring the ports 48 and 46 inte
full register, at the_mmw time, bringinge the .

“necting the channel 52 and pml 8 by weans oo
of the ¢ (u..mnvl H6 at the same (e earrvine 7

m.mz{..nn X H:_i-
<o,

-y g

tllL} llll 'll rﬂ |

will

mlu NTEIIT nnn.;i].,“ _ﬁ”th_l

umtm <o that the piston 1 will be lrc-lpl-ﬁ

catul, ~»lnh.nw thi .(.ll)l‘t‘t [, tl.v lrlm

"l‘lll.{.‘; :

- -‘f‘(lwm"h the
) '~pmt*- 5. 1hmn-rh the (ll.lllhi‘l 52, the c¢han-
1 onel 56 and thie pori ax, inle llw evhnder 18,
The result is that a pressure in the feed

L] Il--—l-- y—— gl gy .- A G
) 3 ",

-I-ll—I——-l-l-_-rql-l- 4

*ff" \ ~ t]{t illf‘l{nn

L I ey - BT el T 1 gl ~miin.-r

G, thus wmmummted to the’ dnll atcv] ]h

The operator rotates the wachine by menns

of suitable lmm]lm one of which 1s shown
thus turning the drill while the- |

nmtne thuad - f{le{]mfr means always holds

In Irifling 2 down-

rock due to combined weight of the machine o

and the pressure of the fi‘ﬂ‘ihll"‘ means, that
sald nmcline eannot be wmhlv 1‘n1.1ted ln
W lwnm er sueh

T P W

port. 39 and channel 57 into register and con-

the ports -4 .md 20 ont of unmmlmmlltm'

Wheén the p.luts ‘are in this position, l}ll[h'i{_:.'_

the ports 51 and 50 are out of register with
the port 49. When so .urumed and the

t"])l}t‘t 15 1s I 1t-. mncumhl ]msl*:tm as oo
11111‘31:1-.[{‘3(-[ 111 ]* l“‘. r;, ]L 'ﬁ]ll b{l (n “l{n}t Illtitl'.--:.. ’ o
v\:mmt R
90

the air in t.r.w-t-vl:mlm* IS can

lhrmwh the nort 55,

the elzinnel 96, the

channel 3 532, the port &l the groove 64, port

howeyer,

62 '.md channel AL AV hen

piston delivers its working blow .l;.::lllhl the

tappet 15, a relative mov erent - betw ecen the
cevhimder 13 and the tappet 15 is effeeted.  In

| ether words, either the tappet 15 s moved -

outw ..mlh or the evhmder 1S moved rear-

wardly.
G4 out of reaister with the ports 54 and 62,

1 mwr aoll the (*\h;m'-t from the cv ]1!11[{:1 H
Inte tlmum-m with one of the wta of
-i"} tlll{l *ik‘

[forw m" lhlnu“ v b
arts a8, the TOOve 3.

_":mw hanism s obiained at 1141 Time the blow:
s delivered to the deilll and

owill (Hings Fre o

G witer Ji'_.m
e et ll*“' (e li'fl:i'["
pIv pipe 65 s :'mpr
Lo the l‘fnl}l{'_-;i}
é-_{lllllhi‘l OGO 1In ‘--‘tlu II!HIII(""

. II‘

o ths emd. a s

ln!*

g-f* ¢ evhuder

. the ¢ mn*l-. 7. The malf*l. et of -iht*__

95'

This Ult‘l ofore carries the "lﬂ()\'( o

The lc-.llt is that motive tluid
{!mnm-}- a7, will pass
aned

120

75
a condition m-cum.-_._f@ R
a further rotation. -

Ahe

100 0
L’“t the smne mon enent brings the orOoOve GRo o
ports:

as soon as the 1100
']mlun ‘e tln*lal aci the tappet 1D retaims.
agnin obening e exhanst and relieving the
DSt e o ﬂh.l the pt*l,l:.f._n. Ccali ll*:ll the
Cevidens thst e pres-
sure 1y the feeding r.n_cl.r, i auforatic:
allv resalated by the movenient o the tun-
'ptl whieh intirne is woyed by tlv'pl"!un
wid by the vilation of the mpehine eaused
1a ;h!*- MRClihe, menns are
:']lit |tl‘l':!\ I:)HIH:-I o for Ih.i llll“'”‘ the low
inta the el hole 1 clonn

vt u!mh 1< contieriod

tid commsmieaios with the

| i'-l.hll}{"

"I.*'lnllllltllli“ﬂt“n with anesher channel 67 in

-1 11‘.11 lt"(l'- lﬂ . i[l.lllllii‘ h"‘* .
ap-

en

- L oREL R R

= = - .
- ' h
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-
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-pet L; 1S pmndea WIth orts 69 commum-;_
cating with the chamber 68 and with a hore_. |
70 formed in the drill steel 16.
- From ‘the foregoing, it is th(mwht that
‘the construction, operation and mahy ad-
vantages of the herem described invention 1.

~ will be apparent to those skilled in the art.

10
o '_structlon

 without further description, and it will be |
~ understood that various changes in the size,.
shape, proportmn, and mipor details of con- |
‘may be resofted tc without de-

- perling from the s mé* or sacnﬁc;ng any uf

- the

ativantages of the invention. . .
Having thus fully described my lm*entmn

‘what T claim as new, and desxre to secuire b}*
_Letteh Patent, ig:— - |
- 1. Ina qtrut,ture of the character set forth |
-",the combination with a motor, of motive
- fluid operated feeding means for the. motor,
‘means for supplying motive fluid to *hef
feeding means f{e move

- work, and means ‘&S‘S{}Claf&u Wlth the sup-

- plying means and automatically o

o _- 50

55

the mator for governing said supply

- fluid operated feeding means for said motor,
" means for: directing motive fluid to the
- feeding means and means controlled by the
operation of the motor and associated “with'
~ the directing means for controlling the sup-
'-plv of motive fluid to the feeding means.-
3. In a structure of the character set forth, |
the combination with a motor, of metn'e-'-

fluid operated feeding means for €aid motor,

‘means. for supplying motive fluid to- the
fecding means to move the motor to its work |

and exhausting said motive fluid frem the

P - feeding means and means controlled by the
s 40

operation of the motor for contmllmg

the motor piston and associated with the |

supplying means for contml mg Sald sup-

- f.plv of motive fluid.
5. Ina structure of the charactcr set farth st

the combination with a motor mcludmg

reciprocatory piston and a tml-engagmfr:
‘tappet operated by the piston, of fluid op-
erated feeding means connected to the motor
and comprising a cyhinder and a piston op-
erzting in the cylinder, and means for con- |
'-tnﬁlmg the nperatmn of the feeding piston,
“including a motive flnd conductmg chan-

- mrl controlled by the tappet.

-1

. Tn a structure of the character set forth,
the mmbnmtlon w:th A umtor, nf fluid op-

o motor to its
nm.ted by

2. 1n a structure of the: chars,ctcr set forth |
the combination with. asmotor, of m{}tw_

the
" exhaust of said mﬂtwe flurd from the feed--l
. Ing means. - _
4. In g structure c-f the character set forth |
- the combination with a motor including a
reciprocatory piston, of fluid operated. feed-
- ing meuns connected to the motor and com-
~ prising a cyhnder and a piston operating
" 1n the cylinder, of means for supplying mo-
tive fluid to the cvlinder for moving the
wpiston to its work, and means controlled hy

|

for supplyni

channel,

‘motive {luid through said- “channel. s e
9. In a structure of the character set ft}rth ST
‘the.combination with a motor mcludmg ey
‘eylinder and an automatic device mov .
mounted in the cylinder, of feeding means
connected 1o the motor and comprising a
cylinder and a piston operating in the cyl--

means . for ul‘[m:'w-

, emtvd f{‘&fi*"i*r mﬂan% fc:r the motcr *and' T
motive fluid - to- the, . .
feeding means wmeluding a motive fluid port, .~ -

suid motor including a device movable across REEN

-'ih{*-pm*t for wntmllmfr the same.

7. In s ztructure of tiw fharacter sot fort‘

the mmmpatum with & motor, of fluid Op-j_
erated feeding. means thevefor, and means
g motive fluld to the feeding

~2
means including a motive fluid conductmw

trolling the supply and E‘{h?u"-‘-ft oL motwe

".ﬂmd thirotugh the channel. -
& Ina structure of the character set forth,f.
‘the combination’ with a moter includine a . .
eylinder and a dovies movably mounted in - -
e | the evlinder. of fecding means conmected to +
aoviinder and a0
piston operwting in the ¢v hwlm' said motor
-ulmder Imnng a motive fluid conduets ng 0
“channel thst communicates with the interi 101: o
ing evlinder, and an ﬁlItGm‘ltIC] RN

the motor »ad comprisiug

of the feed:
movable device controlling the. passage of

o

inder, said motor cylinder having a motive -
fluid conducting channel that ¢
| with the interior of the fendis ng evhinder, a
supply charnel and an exha

movable device of the motor hsyin

10. In a structure of the chqraétef qet

<aid motor including an automatic-
ally operated device having means for con--

.rmnvmcatesf B

st chanﬂﬂl t!ze; Y
means e
for bringing the suppiy channe! and theex- = . =
haust cham el into mmmnmcnfmn with sald__ SR
‘motive fluid conducting channel, ST

N = - - .
- . . . LI .
. N N - ta . '
. . . N - ' ..
" . - = L} -
- oo ety
{ . : Ce
- U H . T - o,
- [ < s
P | - ' .
- . L} r L] L]
- r 1
'
1'\.
'
. - ’ . u
b - . - . L]
. o . . . .
‘l L - . .
) . L] - '
. . R . - ' "
. . . T
'. ' ’ ' - N -
- .

"_ 'forth the combination with a motor, includ- 7 = -
Ing 8 cylmaer a platon, and a fappet device -~ . o
‘operated by the piston, of feeding means o ©
connected to the motor and ecomprising a7
cylinder, and a piston operating in the cyl-
inder, said motor cylinder having a motive |
- flhaid conductmg channel that communicates -

with the interior of the feedmg cvlmder,,;;'l-"

motor having means for bringing the sup-

mg channel.
In a structure of the character set

‘being also provided with » supply chanael, =~
‘and an exhaust channel. the tappet of tne 11y
ply channel and the exhaust channel alter;
nately into communiic atmn with the conduct- L

fmlh the combination with a motor mclud-_,.

Ing a cvlmder. i reciprocatory tappet oper-

ating in the evlinder and a reciprocatory

pisten operating against the tappet, of a-
feeding cyvlinder connected to the motor cyl-
inder. and a piston operating in the feecing
~eylinder, said motor cvlinder having a mo-

_l T . -..... . . I

tive fluid conducting channel that commu- .1
nicates with the mtermr of the feedm% cyl-—' |

mder zmd also hanng a supply cha.nne

and 130
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"__-7-‘111 exhanst {lmmwl the t .‘1ppet b{‘ltlg pm-
~ . vided with ports that respectively bring the
- supply channel and the exhaust channel into
7 communication with the motive fluid con-
8 ducting fchmuwl up(m t]w IE‘{I[’)I‘{}LJU{}II of
© o said lappu o -

12. In a quucture of th

g a t,ylmder and.a device movably mount-

Sy 113 ed in the cylinder, of feeding means con-
w0 R T neeted to the motor and cmum' sing a evlin-
- der and a piston aperating in the cylinder,
- smd. motor eylinder having a motive fluid
o eonducting channel that communie ates with
Coi00 16 the interior of the feeding means. a supply
o channel and an exhanst chanuel,

- able device of the motor having means for
- bringing tlwaupph channel a; il the exhaust -

L - channel into communication w1th aud mo-

20 five {hnd Lﬂililllctillf“ channel, and a common
s T valve for mntmllmfr the- ﬁll])‘phf of motive
E '}f-?i"f-"_"ﬂm:l to the moior
o180 Inoa ostructure of the Lhdl..l*’iel --rct.
!_,-fm:h the combination with a motor
: 25 (Jer
o hetween the (“.hndm-.

and to the supply channel.

13
{“',1]
and. a feeding evlinder. of a ('ﬂlllli:‘t tum

o ing avalve geat aud aport Teading hm‘n the

alu seat to the vmlmﬂ' evin w]ur-
condneting channel
a snp-

~motor cylinder, means for snpplying motive

35 fhud to the v: alve seat, a rot ary vahe located

~in the seat and mntm]luw the various ports

- and channels, the motor (vlimlel further-
S more. lmnnﬂ' an exhaust ('lmrnel a “piston

operating in the feeding ¢ Vlmder a piston

L 40 oper ating in the
oones s el moy 1!:!\ motnted in the motor evlinder

o ing provided with annniar
..Imnmmr iue motive fluid c.upplv chiannel’
‘communication

H'”;Aﬁii45fﬂnd
| . with the motive fluid conducting channel.

mnlm'- ..v]mfler., ;md a tap-

1’.“[ i:t'_}[)tl ]}L‘
{TIU{}\E“‘

Cand aper afed by the ]hahm

:.\h aust channel into

a}terrntely upon, tlm wclpmc men of the
‘lppet N | S Lo S
14, Tn a -"-;fruc,ture-of t]lL chamr-ter set

- :~0 fmth the combination with a reciprocatory
o motor, of fluld eperated feeding means there-

for, means for supplying motive fluid to the
"‘hw.-thntr means to hold the motor ¢s its

A \ ) k. .md menns for ;lliluuhii]r'ﬂ]\ nhmmfr'
L Bb the pressure of =-ufh mnfwv- Hud '1l m:h

qtlul\e of the motors |
| T g structure  of Eht‘ 111:111!{‘“"1

feedine means to lmhi ‘the
Swark, means for secu ing a holding pressure

3 ol motive fluid at. the mmpletwn of tiwe
\HH'] m”‘ *-Hnlw uf ”H‘ !!lnlm' a1l HANS _fm

S Clmractnr sot
- forth, the cr)mbmatlfm with a motor ineclud-

the mov-

«atd conneetion hav-

P tire ofor |
o L evlinder lmnﬂ‘ DIOV u]ml with n supplv chan-
780 nel and a nu}hw fload
~ that also communicates with {he Ta‘w seat.,
.. the connection furiheriore having
o ply port for deliveriug motive {inid 1o the

for:

- HLt- |
o fmlh the {*fnnl"mmfmn A h ey i? lt(*lpuu--uu] v

g ‘.' mnim* of fluid operated fociing means thopes
| 60 1'1)1. mieans for supplu*w notive fhind to lh-g
madlor to :tw

“the motor mm]umng a cvlinder
~ton operating therein, means for conducting

| motive ﬂuul to the m*lmdﬂr of the fo<'t.11n-r: -
“nieans to move '

il S —

1eans o move the motor

pletes its onerative stroke

"(}])eluxtﬂd by the motor.

feedmrr means for the NIoLor, meits

“te hold 'the motor to its work and exhanst- )
g the same from the feeding means, and

'autﬂnmht"‘sll} relievin

160 In a structure of the character wet
_forth the combination with a motor com-.
prising a cyhinder and a reciprocatory pis- .

e L

o %11{*]1 [)I(:‘H%ll!("tllll-_6_5"5;
-} mg the return stroke ¢ ? the nmmr. - o

ton operating therein, of feeding means for 79

and a pis-
‘the motor to its work. .xmf.
autoraatic. mmn-- for controllimg

I)l‘tﬁbm thereot n the eyhder w hm the
motor piston compleles its operative sirole

and relieving such pressure during the re-
-’Lum stroke of did piston. S 80

| In g strueture of the Lhaluét'm“_set_-__--' s
'*01'[11 the combination with a motor com- -
prising a evlinder and a reciprocatory pis-
ton operating therein, of feeding neans for .
“the motor COPIISING 2 cxlmthli and a pis- 85

Lo upemtmﬂ therein, meais Im" conducting
notive flid to the (}lmder £ the fee lmn" |

H._lllﬂlnh“( NICANS U}‘j{}j nll(‘t] 1]\ ”}{1 111“[01 ]}IH-
m the eylinder when the motor

and relievingsuch
]:w«,»-.me tlurmtr the rehun stroke 0* S

to hold lhv motor to its w. k. d]lll umtml-.‘_
Ling means for the motive fln.! supply oper-
at;mn' weross. the condnit -and ..mtnmatw'llh o

19, In a structure of the vh.mutur-wi
fnrth flw combination with a motor ine e -
H 1‘{*(‘1[}1:1( atory [}latml‘ of fluid- {fpt‘ Ilt‘i'

lllnﬂ‘ nwotive fluid to the feeding means

commllmg means for the motive fluid Su)-

ply and exhaust Opf'ldh‘d by the mator-a-w.'”

piston. |
20. In a atru-:,tm"e of the charﬂcto“ c;{*t.

feeding means. while th{, nmtnr I 1N ﬂpel
"I In a snmtum of llw xhamcter'qet-

forth, the combination with a motor. of fluid

operated feeding meuns for the motor, and

)

adommntic means operated by the niotor for
Calternadely

aduntting motive flaurd to and
{*\h.,m--tmtr lt trom the fwdmtr mm.m \\]ll]t,
tlw mntm* 1«- m oner ‘ttmn |

said ‘-h'}-_ 79
ply of motive fluid and maintduing the

Lo 1f5 work. mul_}-*

don for controlling said supplv of mnnvv'_ﬂ'o._
1 had aued nmmtamlmr the pressure thereof
H'ﬁ(ml Cor-

' In a struciure of the character . ﬂ-{,t'-.:-_-'-'-'-_.l:;:-'
| f!’)ll... the combination with a motor inclnd-
Ing & reciprocatory piston, of fluid operated
ﬂlf*mwr means for the motor, a conduit for

g ,:h ing-motive fhiid to the feeding means 100
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or sup- - .

1156

Sor th, the combination with a motor, of fluid =~
“operated f(*ml ng means fer the motor, amd -
1 autumatic means for alternatelv .uhmthmr |
motive flutd to and L\h.ummﬂ' lt from tlm
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é 92 In o %truoture of the chalacter se..,-, ] mg a ctander and'a plston operatmg in thé o

operated feeding means for the metor and f{}I‘ the mctm; a motive fluid conduit hav-

&.-'1 |

B L .T-arvmg the motive fluid pressure the CY lnder and eommunicating with the feed- - o
L e e feedmg means whlle the. mﬁtor is in 0pem—-- ing means, and a. tool operating tappet op-

23, In a stru(,ture of the chamcter c;et_-_ ‘the cc:mm._lmﬂatmn between the qectmns

ER T '-10._0perated feeding means for the motor. and | In testimony, that I clalm the foregomgl -
+atool-operating tappet operated by the mo- as my own, I have hereto aflixed my slgna-
- o0 tor and constituting means for governing __tm n the presence of two witnesses,
.- the supply af motwe ﬁmd to the fa-eizzlg'. o DAS ILL bHAW W'AUGH
s+ means. “ ltnesses" -
. 15 24.In a 5t1'ucture of r:he chamcter set' - W. H. LEGNA“RD
SRR -forth the combmatmn Wrth 2 motor mc}ud- H. E. IIARRI&.

_ _i'._'._ .--'_ . o i} ._:.’. .'_ -._:._ -.

. 38 .".' -

R :-h fm‘th the combination with & motor, of fluid | cvlinder, of fluid operated feeding means

means for automatically and permdlca]lv -ing sections located in different walls of the 20

'ﬁ_',-'_tmn.- e . - | erated by the motor piston and controlhng

BT .farth the combinaticn with a motor, of fluid- ‘the conduit. - e
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