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To all whom it may concern: having g eent!'allunmiudmall} ulsposed valve

Be it known that I, Daxien Suaw Waven, | chamber 14,.0one end of which is closed by the

n citizen of the United Stateés, resuding at cap 12, dw other end being closed by the end

trenver, in the county of Denver and State of | wall 15 of & head 16 that 1s provided with a
5 Colomdo have invented a new and useful suitable handle 17, The head, as shown at go

' \[{}’cive-—muhf—()pﬂlatm Tool, of which the | 18, is threaded to the cylinder member, and

following is : pe('mcatmn - - secured against accidental movenent or de-

The pw%m}t imvention mlﬁtes 10 motlv t&cmnent by a suitable ciamp 19, This head

ihad operated tools, and more pmtlcui‘arlv 18 provided with a chamber 20 that receives

10 those.of the type unploﬂn automstic con- | the valve casing 13, and belng of greater di= g5

trolling ralvea ameter than said cmmg, forms about the
One of the pmmm objects of the present f-*-ame a reservoir for motive fluid. A nipple
invention is to yrovide novel and eifective | 21, focated on the lower portion of the han-

- means for securing a portion of the return ﬂb 1s adapted to have a supply hose con- -
i5 stroke of the pibfrm or hammer by the ex- nected theret 0, and the bore 22 of said nip- 70
~ pansive force of the motive fluid, th meo} ple, communicates w1th the interior of a valve

effecting a saving in motive fluid and mate- casing 23 having a valve'seat 24 therein. A
rally 19{1110111{} the shocks and vibrations. pmt 25 mmhtuteb the means of communica-
A further 1111;;0 tant object 18 to provide'in | tlon with the interior of Lhﬂ valve casing,

20- the tool, mbew(m for motive fluid, to'} above the valve se at, and the reservoir or 75

0 whiteh reser *."'uu v constant supply of motive ~chamber 20. . A reciprocatory-valve 26, lo-
fiund 1s directed aml irom which the workimg i cated in the asINg, I8 1IN ovable into and ot
parts are su B}lw I while the tool is in opera- | Qf codperation wi nh the valve seat 24, and
tion, the arraigenent penmttuw the use of | has a ﬁtem 27 projecting from the u pper poI-

25 4 wmpm wively small hose and decidedly - | tion of the end wall 15, A trigger 28, piv- 80
creasing the ﬁ”)ﬂuw ('fipa(‘l*‘r of the ma- | oted between its elul*‘* as shown tlt 0, fo the
chine, . - immﬂe, has OI18 end: m} Gpemtmﬂ aﬂallhi the

One embodiment of the invention is illus- | upper end of the valve stem 27, the otherend
traved m the wmmpam*mg drawings, wnere- bemﬂ* m & poa:ﬁm*ﬂ to be cony enientl y oper-

30 i = | | ated by il- fimger of the hand grasping the 8s

Fig ure 1 is a lom eitudinal seetional vi h: 1?1619
Lhion: il an automa U rveter, showing ¢ A :;Lm‘pl“ okt 31 {:q_nmhtma the means of
piston just about to eom nht{ its workin wmmuu(uxmm petween the veservolr 20 and
stroke.  IMie. 2 is o similar vlw, bh(mmﬂ the ' the valy ve chamber 14, said port opening mto

35 st*lmltm of the imi*‘-‘ durtng the first portion ' a nﬂu 38} ;,;mec o4 arranged n said eham- 90
of the retarn mmw _BL;}:. 318 a ::af{f“ui’: ber.  Another annular groove 33, 1ormed in
view ilustrating the rels on of the parts  the chaznber in advance of the groove 32
just ]mm to the con plet’ on ol the return | communicates with a {*(Jll"'bj od inlet and ex-
stroke.  Figs. 4 and 5 are respectively cross | haust conduit 34 that leads into the rear end

410 sectional views on the lines 55 and 4—4 of | of the piston chamber 10 on one side of the 95,

Fig. 1. Jig. 6 s a side elevation of the valve. | piston.  Another conduit 35 has & port 34

‘*«131111{11 refer enee 111111191 Is designate cor” communicating with the opposite end of the

1&5}:{}11111111”* I}tuts inall Lm}:;_. wares of the ey lmdm, and consequently on. the opposite

drawings, . | i ide of tﬂe piston. This conduit 35 is pPro-

i5 I the eﬂfi'ﬁ‘uiiwmt IHE mm{, a ey vlindes ndui at 1ts rear end with a comparatively 100
member 6 is employed h AVIDG 8. hl.li_tu-b}@ large exhaust port 37 commiumnicy ting with

sovket 7 1 one end that receives a chuck 8 or | un anfiular groove 38 1 the iffi,**ﬂ'e {*h.-.tmf)ei‘

otier holder for the tool to be operated, as 9. | and duevtlv adjacent to stml exhaust nmt
ihe eylinder member 6 is provided with ps- | s an inlet or supply port 39. "_,,_ e end wall

ton cha anber 10, in which operates o ved pro- | 15 of the head 16 is provided wﬂ:h 2 ex- 105

catory piston 11 that engapes the tool 0 at the haust port 40 disposed centrally of the valve

el of its working stroke. 'The end of the | chamber 11 and of less diameter tham the

“ehamber 10, O}}Iif‘ﬁlt{; to that into which duﬁ same, and leading {from this port, are one or

tool 8 projects, is closed by a cap 12, and lo- Move  exhiaust channels 41 seen more phiticu- _
55 &ted against said cap, is a valve casing 13 arly in Fig. 5. 1100

L Ty —

—

-

L e

—_— —

oW
he

—_ e — e A e m e — 7 s — .

__I"'..r

1{r
.
i
l'

|.-r

......”...-J f‘

—_——

vy
iy

—_—

e




- . .

il o o T

‘iﬂ‘ V”} '"E"EL“J ’ﬁ'g ﬁﬂi’:}

80

-

| '9"'::"11%“* valve chamber 14 i the valve cas ing | Imw
13, hag it roay portion of lees dmm-z*te; than

,__;ﬁ_.zﬁ 3 iront pariion, and o pergiing in said chan-
 beris fu-zm w*um.tm v valve 42, the rear portion
5 A s which is of less dinmeter - than the hum
-i_;pm*wm ’{4_ sid- valve being provided b
o iwsen its ends with g single euumtfu*emml
Lroevn 45 that at all times is communies
Bonwith the supply 7 port 31 ond grecve 32
10 andimoves inlo and oub of eo mmumwumx
Wit the conduit 54 and the inlet pore 39 of

:Li{u *‘faiit&iis 35, The renr gmaller © portion 43
o e valve, located ot one side.offhe progve
AEoentrols ooth the inlet m}f 29wl Lh&_
¥ +:,~:-,.‘-x:,,§“wﬂﬁﬁ'~;#; port 27 of the ¢ conguii 35, B8 wiil Bo
avidont, by .:wmr‘m Lo Higs, 's?'.}. e gt
wm valve 42 furthertnors hoe 0 ¢BiLf *ﬂ@im”b

el maf Sl iide i f“*"}f“i.}ﬁ}ﬂ Mmﬂﬂﬁ”* 44, the

iy endd of wiileh ig divwa Ve
Deng Gpen, when the ‘m Hw 18 10, its rear-
'y souiinn. a8 shown fp @ i 3, ana also

| 00 Snme is m i mi ARE ﬁ{ami & pm}?mm
44 ﬁ%mmm o I Mw %ﬁf},w*ﬂ ;_r:m ?’iﬁ;nf{l 15
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b end of the ma,nmw* A% 18 closg mi FW &,
iy oo cbending nmg =7 eonrried by the
5y iy u;imuig: saicl pnssage, A Thirg
esnduis 43 4 for ed in tho ¢ ylindesr member
A and provided with
80 Optas i the piston Cﬁm‘?lh"’l"
 being po- !mu{ff{ tha tsfm 18 m}”ﬂww by the
;.:M(m 11, just pripy 10 b !-:e;}muh,,tmn of Hm
WO qtz oo of sid piston. . The mmi 11,
48 haa its outlet i, ihﬁ 1{3*‘%”1{{5 onsd of the
35 vaive chomber | in advance of the valve.,  An
~pzhg st port 50 is alsg preferably provided iy

one side m the evlindey siemoent,

..LF . +

Cars 1

1

10, Jtmf port

CAspr @mn:wmw to 8 dw{*ﬂa‘m{m of e oper-
that the

m o1, of ;un,a tool, it nuy be stoted -
thres distined posttions, numely,
wo opposite ext emes, and an in J{Jllli(‘fhibhb
- postiion, the lattep i‘** athm}. varies slightly
'wmmmh to the di Toranes i pressures, ng
herainafisr more fy) Ly sppedry, o ".:‘J;]‘afi bhe
' B Profgyf i“u“f; WCos; 51,52 and 52 of the
b will he noLod Ut the surfee Hi,
m.mi' F11 e H‘rm; the sarfaee 2, huL s
L the surfuce 52, 1y therefore tha vajue
oponed, hoslive Huid under pressure
will he g supplied to the resepvoin 200
~ng throurh (he poart 31, will f*ami;mmumf
aﬁpu.&w aninst the surfucos 5 and 52, Une
der norial condibions, or when the me 49
ot the conduit 48 g wwwd by Lhe pmmn 11,
55 during' i{g wuxhuw atroke, thn by s:*'"r'mr-"*
. az,g*i.nm, the surfyee
greater than the pressure. against the w i rinoe
59 Vo maintpin the valve in it fmem
o dden, in wlm,h case the conduiy 33
. num‘cu, Lion with the, Blpply
ol the ehmim! OF. groove 45 of tho valve,
'_ .'lm.us:umm T ﬁmdﬂzsz Progsure wilf |
1o the {] t{m ».ﬁmlziiw*' i0 i
 pisfoy b wongh tha “gfm“f; i‘.‘ifaj, NS ,1-*&13 fﬂm:h L}
08 Ppasion | forwg,o IE’}’ *’3“"‘ e 'w;Em g sheoks) - A

I-_.- -y plie.

5 open,. wxw a:a*ami;_

-;mm}; 88 wmm in g, 1, )

as inlot. port 49 that

2 EE'L;. E’Jﬁmm""

J} WIN }}I' “ii“iri{ri!{“ﬂ”}r

POre 31 | m 1 :.rumu’ ]
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35, the port 37,
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RACTEI o the: fory vard snd
_[mm-- -:

Cren the gurfuen 51,
boadmitted
“ﬂ” ﬂ}i ﬁ:ﬂ*ij:

B

| um SE’W% OF f‘,;a-fﬁﬁ‘***’:“ fiinie! hm W T 1“# FOLY oy
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s _ : iy ARG g
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a8 the m&wn s o vear of the exhnust,
port 54, the niotive fuid m suvancse of guid
piston can exhaus st treply t"v“qmg"ii said pori,

and the exhaust pors 37 of the conduit V'.
being also- uncovered, the motive fluid can
pass freely Humwh the pirt 36, the conduit
through the reap portion of
the valve ah&gmmm wto the exhinpusgt nort 4()

70

tho. con duit 48 ig m*:mwmad, Flﬂiﬁ(ﬁﬁ iely a
};@m oo the smmw fluid utilized in-effaet-
i the working stroke of the piston ¢nters
E?}na:a conduly 48 and produces g }m‘ér,_-,.mui'f:

Agangt the @m} surface 53 of the valve ¢

Now it will he Noted thai the exhaust }INLHM
8880 «::"{"i is closed by the plag 47, The con-
b.ﬂf‘* pressure therefore *:,wmrmt the surfaces |
52 'Wf:uLgh the port 31, and 53 through the

conduit 48, being grenier than the pressure
BaInst the surface 51, will eause g regrward
frmwmem of the valve ; suflicient to unseat
the valve aid eut ofl the conduit 34 from the
;E”N.fﬁfiLL‘i" sreove 43, so thyt the .&-jupply of mo-
tive fluid Lo the pmhun ciumber 10 in rogr of
the ‘g}l‘-sf:{*i’# s stopped.  As the snuye time, the
el ward movement of the valve opens the
exhaust passage 46, and brings it into COn-
muncation WLF the condit 3/ 50 Lhat (he gf
Umum fuid in rear of Ve piston ean exhausi
SiLy {}U{f],. Suid Condut 34 H! th i.hi" front e of
the valve chamber, and this sxhanst of wip
OPLTBIG  agninst ‘-L e vaplve cotpletes the
MOV mwt of ‘the valve 49 Lo {m* position
shiown 1 W ier, 9. Hmmémumh of air through

the conduitr34 therce pussing through the
pussage 16, will CECADE n.,hmuuh the exhaust
port 40 and conduits 41, The e WL
Iii‘}w mvn{ of the valve {up thermore closes
the ox] haust port 37 of the conduit 35,

the annuisr SrOOVe o chinnnel 45 of the wz[w

&4l

25

90

i i‘}mmrLa mm communicetion witl the inlot

port 59 ei aﬂ,ui conduit, 45 uu.'wimv Lho
nintive fhagd imt”ffmf Lho BUre 29 from Lho
port 31 by mwui Lo Jiannel 45, umiﬂm”mw
fmmwh Ew Con Jmt.ﬁ:umtmwlm watd endo!f
bhg Eﬁhihiﬁ” aiember 10, will epneo B resrw e
O Peburn . movenmont uﬁ bhe pis sbon,  {iog
mﬂ.i ¥ atter said pston himt 3 OR il - TeLi ]
hi‘f.ﬁ‘.."rf“h 1t Covers fase mfuj pn LAY of the co-
hting ﬂ!l st Lhe

duit . &, The resuly iy ¢ ne ey

. X

mn ol the piston canmber and jhe valve

m. anher, Mr}‘ 'u.i.h.ﬁ exhinnsg uf Hw aithrough
Ee PesE &L"ia 46 of the valve, redge CERITE puﬂ,«- |
u’ the valve, gnd -

,uwm E.Ltimti.*h}“' maove

w5 Hlustrated in
13 r}ﬂlmmuw pressure
fEowili, hmwvmj he Drg.
’ifms_tmﬁ Froin @m;miv rety fmnv‘m is fore-
esh posifion, hr.amww o1l pressure of the
i‘f*‘*,.,ﬁ.%‘mm{; 1h; ‘“M:ril Lj?f conduit S5, dua Lo the
; A h 1”]” IRERNY '?13 Ha}tﬂfj i:t“f:z;

thepe Flé[r,}.if‘ e valve wﬁ!
b0 an itdern: {im 2. oS
.-:H 1598 3 DBoes LA 01 m{h Hve

”tﬁ.;ﬂmg E}WJJL.

19

sna - through the exhpust condutts 4§,
When, hwwwr the pisum i1 mclw: the 4
. Eyumum Shows j m Fig, 1, and the vort 49 of

160

105
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gt
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Whﬂ‘ﬁ the vsﬂh'{f is in f:&l(.] mtermedinte mm—

tion, beth the nlet and exhaust ports 39 and

the &xp

Lo

o femd

the front r:i the
the valve is
treme position shown in Fig. 1 by the

37 of theconduit 35 areelosed. onsegtently
paustve force of the motive find 1‘*@
b&'ﬁ}& ‘*h piston is utilized to complete the
return str oke of said piston.  As soon as t..t.ﬂ
paston m its rearward movement n basses be-
jé}mi the port 34, this ¢
ai‘i'e 42 to be It‘ﬂf’*”{‘({ a1l
then forced forward to the ex-

Pressure

Ceeamst the surface 51 *{}f the v nive wherer mfm

JE
- Ui

~time are any of the exhaust channels direc tiy

or indirectly in communication with L1 hﬂ» f,t_m::* A1)

bl
o

- ﬂm ieiumatm e of the pas Lon 18 securadd by the
will

40

i
Lt

_;'}Q

60~

6o

second working stroke of the piston.
- -strueture, the piston w 11.{ start ressrdless ol
© ine 49(}%1‘51011 1t may be in.
| the parts are
21y 18 adiitted throueh the port 3
- pass through the conduit ﬁ
16 in rear of the piston 11,
the port 49, and pd,bbll‘“?‘ thy
48, will unseat the
g'?-H. Wing air to ma:h throug 3
30 .

_the cviinder

m@ ernaist gm*u 37 of the

breught mtﬂ mmmumcmmn with thé 54
port S} threugh the annular eroove or
nel 451 in the *if&lve and a fmah supply
$ive fluid will thus be .-.;:,dnhm,ed to

oply
chon-
Of 1110~
elfect a
in this

For instance, if
as shown in Fig. 1, as soon as
"E; 1wl

_ chamber

5{4.,- willalsoenter
Eg_;hfh’ conuduit
aive 88 above Jeseribe (
L pOTt 3?}}”'(‘*3(1{11{

35, and port 36 in front of L} e pstorn, 1
ijiﬂ‘"f constraction, two very *-mnmtlm e
sults ‘are secured. 111 the h.lﬁt f;h at no

i
3
IM (11 b e

tive fluid %u*ml}n and nearly three-fourths o

Xpansive fozw of Lhe motive ud,  f6
thm ve evident thet s 8 great saving of J}ww
flaid 1s orected, &11..1 uttﬁwmufﬂ the Hmﬂ
tion s 18(11*&{,{1! for the piston is

P "‘“‘“ 3
h’ ii

LW,

'&UOHO ;hiﬂptﬁmtf 2t the C{)"}’Hll“ﬂcﬂr;;g“n {}1 }ﬂa.;
| 1‘”tﬂﬁ StroKe snd g 08 m:JW EOMES Lo a s

} i ‘ﬁ
the end of the s :’:w'}e

A further inportant fesbure s the BTV
sion of the reservoir 20, b 'y means of which g
smali hose can be used tf} SUpDLY Hmtiﬁre frirah
to the machi ine, while 7
s*”vﬂ,w[ that I‘Lb capacity 15 mereagod
will be evident when it ic *S{EI},E&{}.E{{‘%{E
fhere 1s a4 consta g How ﬂt the moti ive Huid to
the air 1 “’*sewow and an interinitient Aow 1 a9

G

el

‘*m Laudi on advar
1Ost L._ﬂb 1 the fact
stitkes 1tg Bl fow, 13 &

Y 4T

3, conduit Su andd POT

tage or the invention
hat when the Dt 0%
exhaust through the port

37, 1s 1’11::‘*{*} 7 oopen

r'*-#;-.-"

S0 Lhat there § 1’1{_}' resistanece Lo the imf aro
movement of the piston at the end of tha
s%r*ok}a and the full torce of the blow s se-
cured. ih piston mm e{h{..}.,{fh- renounds
from said blow, and thus the return sirole is
btvw‘zzvl FOST Imm in the autom fmu Ji;f{*t'iia;’g;
o l}}ib V: ALV 3 45 JJL{H.%' ¥ i‘af}iu.{hf . )

f'rom the mwmma 1t 15 thought Lhat the
constrac ton, ope

railon mm Iany agvan-

u;znhm 35 will be

evpeuez}{ ¢ Nas wm:m-«

(o

i

—_— — ——— e - —— = =

el e e E—— S Ay

auses all pressure on

opensadi, f‘% exhaust passepe 45 u.u_i G Ligh the
valve will be closed, the eonduit 34 will be

et o e e = L o -

.}..Sr

tages of the | 1(.,1@*?1 dgscn‘)ﬂd nwommn will
he apparent t¢ those skilled m the art, with-
out ferthen description, and it will be und@‘r-

. SE004 that var qu (*hmw:ﬁ% 11 the size, sha ne,

proportion and minor “details of consbrue-
tion, mav be resorted to without departing
from the spirit op {un‘wmu any of the ad-
vantages of the ,nwlnfmu Hor mstance,
while this : mvention s shown in connectlon
with a riveter or shortosteokoe tool, it may be
employed in connection with dullmg Nit-
chines, ns assciosed in {tr—w(*ndmw applies
tion, ‘wzml No. 118,521 md Pebwan ?”3
1{?“‘*-“ The claims n this anplication 1110
therefore 11‘1‘5@1&1*”“* Lo cover the motor dis-
closed in said ) pumum’}

Having thus fully deseribed my Hn’"emmn
what 1 almm &s new, and desire £o secure by
In*tsﬁm Patent, is:

In an in Stmmtw ot the (*harm iﬂ set,

“'?

frn Lh the combination with a eylinder mem-
ber, of a reciprocatory piston member op-

orating therein, a valve casing connected to
tne .*‘j“'lmd{ir T w er, a motive fluid supply
reservolr suirrounding the « ‘*;.1%111“_, means for
SUDPIYInG mobiv imd to the reservoir, and a

2ive Onei‘s‘-tm'r nthe casing and controfling
Ll% passage of imotive fiid from the resery 011
to the ey hnde inember.

2. I an 1Lut
f03 *m wﬂ_ comination with o eylinder mem-
bm sctprocatory piston membery Op-
8 valve e:'tmrm located ot
ae oy linder member in line there-
with, » .L-e:? ad ditted over the valve casing and
Sﬂﬂuriid Lo the {;f’huﬁf"?‘ menber, sald hea,u
AVing a cha w{u that receives and 1§ of

Eff...;
-
i, 3=
i

n

greater e’iia‘i.fzmwz Liran .hfr,.} valve casing, form-

iINg w i {;Livo (uid supply reservoir ﬂnu SUT-

Y ﬂuia., S bﬁjlti {‘HSHI‘-‘” 1’11”*1 1‘3 f*’}f. **um)})ﬂ HN{" -
'tw o ql‘:ia 18, LFIE rose

voir, and a valve operat-
g in the ca*“u‘u .Lmd conby oiiing the passage
(o} mowm:mim L rO H}{‘* *{*smmu to the « 'l-
inder mombery

3. in nay mstmuwnt S lml actoer sot
b eomb wation  with o evhnder
1-1::_‘me& OF 1 recipro abory piston member

oo
'HMEL

O]ei t 111} therem, o valve easing located at
the renr md Of m@ cvilnder member and

Davn 15; v chanber disposed nmﬂmtldiﬂ ity
. ]

i sf—*i@t}iﬂ Qi Casing hwm” g inotive fluid

SUBDIY port bebween its ends, and an ekhtm
port ab its rear end, o conibined SUDPEY ;md'
exhaust condult comimuiies ating with the
{ront end a;'f e 011-1111”.&1 cmu the redr end of
the cylinder memnber, & com hined supply and
ate:r{}.;:.um,t f‘*mnmn; mnmmnm ine with the
real end of the ehinmbay
E f“'”‘il‘i‘ T th* SHS o 2 "1?},: O {!,1{}1‘;
mtmﬂ' i {i‘m fhanwﬂ
v Gf t}m wh weer meniber, suid'valve hav-
L]

7o th&fg 18 m {;l-ihl"lfll"h“u.u_t)fl with
jort and s znmrm le alt ernately

ha fmg

11} {“‘fuf?{‘i“'

m_l..

Hfm‘ 08 m@ umm#tm sat -

-0;1{*}L11(11~.

uh‘muss with mﬂ memt% sl
pissage twm—_

g T

o
1

-~
o wd P

(I

110

fm. A
o

2119 the m}ni end of .

tor
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2 comomed supply

24,

[yl
e b

A4

Y

O}

t5

- forth,

~ casing having g

the front end: of the valve and
and _ . '
mentioned supply and exhoust conduit,.

g o motive fluid
cends and an exhnust port ab ibs 1

an mternal exhayst passuge having
Cthat opens

i;lw@?enjng of the passage, L |
O Yednan instrument of tha charscter set

~exhsust conduit
 v&lve ghumber and cylinder member, gnid
Do

£

W b

through that has an inlet opening througl
MOVInG 1o
out of communication with the first
he character get

8 cylinder mem-
ber, of & reciprocatory piston operating
therein, a valve located ot the rear end of the
cylinder member and having
nosed longitudinally thereof, said casing hav-
SUppLy port between s

4. In an instrument of
forth, the combination with

combined supply and exhaust conault com-
municating with the front end of the cham-
ber and the vear end of ihe eylinder member,
' and  exhaust - conduit
communicating with the rear engd of the
chamuber and the frout end of the ¢ylinder
member, a reciprocatory valve g erating in
the chamber longitudinalty of Efljﬂ eylinder
member, said valve having a groove that g
in communication with the supply port and
15 movable alternately into communication
with the conduits, sard valve also naving an
exhaust passage therethrough that has wn in.
let opening through its frong end, said inlet
peing movable into and Oul ¢ communica-
blon with the first mentioned supply and
exhuust conduit, means for closing the inlet
of the exhaust passage on the forward move-
iment of the valve, and meons for directing
mottve fluid against the iront end of i
vatve when the inlet of said passage thepe-
through is closed, Lo move the valve o g {10~

ostbion Lo open thie inlet o Lhe passage and
it anto communiession with the sitid |

bringy
st mentioned sUpbly and
50 I an fusiegg
forth, the combination with
ber, of a piston
memher,. & valve
& valve operating

oxbaust conduit.
venl of the' charscter set

operating i the eylinder
casing having g chamboer,
in the chamber und having
ah nlet,
irough one end, a conduit ¢Om-
muneating with the vawve chamber and

Ceylindey member, said conduijt being covered

aitd  uncovered by the cnd of Lhe valve

REC opens, means for closihe guid
passage whei the condui

through which the inlet off 4ho exhaust pas-

_ N L
end of the
s covered, ahd

means for direeting motive, dyjd agaInst said

end of the valve when the aud of the possage
therethrough is closed to move the valve to
8 position to uncover the sonduiy and effect

the combination with o cylinder mem-
ber, -of ‘8 piston
chamber, a valve Operating
m the chamber and having sn Infernal ex-
haust passage provided with an inlet: that
opens thraugh one end, s combined inlet end
communicating with

-Ll-

and ungovered by ¢

rnl. T‘h :‘ - 'II: . . 3 » I'=-I. -h - . 1 .
Long VR MTLRE COvVered
R , . j'.bl'l.‘-lr ’ : . .. "_" ."T: L , .

018

& chamber dig-

ar-end, g

2 eyiinder men-

operating therein, g valve,

J

[

- 8age through the val

. valve, snd permit

eevered by the

Cmeans for closing

end of the valve through which the inlet of
the exhanst passage openg, the valye h;:‘::.vmg
a supply channel that communieptos witiy
the combined inlet and exhousi econduif
when the same is covered by said valve,
meang for closing the inlet end of the Pas-
7¢ when the conduit is
covered, and imesns fop divecting motive
fluid againgt said end of the valve when the
end of the passave therethrough is cloged in

be & position to open

order to move the valve

LR - S S S5 oy s e 4 i .,”" - o g e
- the conduit, eut of) Corimumeation betwenn

tie channel and eondu L, effect the o DeREE
of the inlet end of the passage through the
| bte motive fiuid from the
eylinder mamber to How through the LON-
dutt; through the valve chiamber ai the end
of the valve and thro ugh said passage in the
valve, - |

7. In an nstrument of the character set

forth, the combination with cyiinder mem-

ey : : 'r*- : ‘o - - ﬂ"-T"r i 1-'."""1- , --1. g
ber, of a biston opet BUing thevein, o valve

casing having g chambeor, g vaive operating
! the chamber gnd having an internal

haust passage provided with an inlet that
opens through one end, g conduit COMNILENI~
cating with the vaive cnamber gnd evimdey
member, said conduit being covered and un-
end of the walve throngh
the exhwust 1y BSBUES OPenS,
said end of the Passage
when the conduit ig covered, and 2 zecond
conduit having a port in the cqy]i:indm: EI-
ber, sald second conduit ieading into the

: 3 . o
which the iidet of

valve chamber fop delivering motive fluid

L] h“z
=2

from the cylinder membior vy the chiamber

|

Wi against the eud of the veive daving the

inlet of the exhaust passage ihem*ﬂh&*ngh,
sard piston uncovering the nort when the in.
let end of the passage through the valve ig
C.]ii_}f:!ﬁd. - | | I |

S A0 an istrument of fhe ehae
corth, the combination W
ber, of a pigton aperating
casing having g chamber, 8 valve nperating
i the _ h
haust passsee previded with an inlet thas
opens througli one end, g combined infef and
exhaust conduit eommumnice sling with
vatve chamber asnd eyander miernber , snid
condutt. heing covered and nuncoverad
the end of the valve chrongh wivich this i
of the exhaust bassage opens, the valve
g a supply channel that commung
the conbined

4T ALY -
CHIOCSLN, &

o

inlet and pxhaust conduis when
the same is covered by the vaive, HASNS for
closing the end of the inlet end of the nassage
thirough the valve when tha conduit incoverad,
and & second conduit having & port in the
¢cyhnder member, said conduiy leading into

the valve chamber #gn delivering malive

.

{luid from the cylinder membe to the chem-
ﬁ}i'ﬂ:ﬁ} ; : | " Nalain _ﬁ

“+ 1.,} . A _’r""j
!L'I1Erl:h tﬂ' 'E.-; ..q..?. IL.JL

« v ol t oy onomrn e, AL A e o .
ber and againgt CERE WRlVe having
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B O 1 R A - P ) oyt o v b e
vhe el ena of the axhsust pogsage {hwre~
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chamber and having an in LEThal ai.
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the second conduit when the inlet end of the 1 forth, the combination with a eylind ¢r mem-
her, of a piston oneratine therein, a control-

exhaust passage is closed and when motive

fluid is being delivered to the c¢ylinder meimn-

~ ber through the combined inlet and exhaust
5 conduit, the motive fluid supplied through
the second conduit effecting the movement of
the valve to a position to uncover the com-

‘bined inlet and exhaust conduit, cut off com-

- munication between the channel in the valve
10 and said conduit, effect the opening of
~inlet end of the exhaust passage through the
valve and permit the motive f

fluid from the
cyviinder member to enter the end of the

sage in the valve.

15 -.
0. In an instrament of the character set

forth, the combination with a cyiinder mem- |

ber, of a piston operating therein, . valve
casing ‘having a chamber, a valve operating

26 in the chamber and having an internal ex-
haust passage previded with an iniet that
opens through one end, a conduit communi-
cating with the valve chamber and cyhinder
member, said conduit being covered and un-
covered by the end of the valve through
which the inlet end of the exhaust passage

opens, a closure for thle inlet end -of the ex-

haust passage located in the end of the valve
clramber, sald valve moving into and out of
30 communication with the closure, and means
« for effecting the movement of the valve.
~10. In an instrument of the character set
- {forth, the combination with a cyhinder mem-
ber; of a piston operating therein, a valve
casing having a chamber, a reciprocatory
valve operating in the ¢hamber and having
an internal exhaust pagsage that opens
thiough-both ends of said valve, a combined

35

inlet and exhaust conduit communicating

with *the valve chamber. and cylinder, said
condul being uncovered and covered by one
emd of the valve te cut the exhaust pas-
sage inte and oul of communleation there-
with, a closure plug projecting into one end
of the valve chamher and engaging in the
end of the exhaust passage when the valye 1s
in one position, and means for effecting the
reciprocation of the valve. -

11. In-an instrument of the character set
50 forth, the combination with a eylinder mem-
ber, of a piston --0{:61"&&1151‘ thorein, & vai

30,

vaive
casing having a valve chamber, an iniet and
exhaust conduit for the ecylinder member
communicating with one end of the valve
55 chamber, a reciprocatory valve operating in
the chamber and having an internal exhanst
passage, provided with an inlet end which
opens through the end of the valve and com-
municates with the end of the chambey with
which the conduit communicates, und a
closure for said end of the exhaust passage,
said valve having a supply channe! moving
into and out of tommunication with the intet
and exhaust conduit., h |
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the |

valve chamber and exhaust through the pas-
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12, In an instrument of the -(}hai’%{:‘wr aoh |

inder member on one side of the pston
permit an exhaustfrom the ecyhnder

ing valve, means for autematically moving

the valve to o position to admit motive thud

to the cylinder member on one side of the

70

nisten. means for automatically moving the

valve to a different position to admit motive
fluid to the ¢ylinder member on the opposite

side of the piston, and means for antomatic- -

ally moving the valve to and maintatning i
in an intermeédiate position between the first
two pesitions to cut off the supply of motive
fluid to the cyvlinder member on both sides of
the piston. | - o

13. In an instrument of the character set
forth, the combination with a cyhinder mem-

ber, of a piston operating thevein, a recipro-

catory controlling valve, means for auto-
matically moving the valve to an extreme

nosition in ‘one directien to admit motive 3
fuid to the eylinder on one side of the pis-

ton, means for automatically meving the
valve to an extreme position in an opposite

80

direction to admit motive fiuid te the ¢yhin-

der member on the opposite side of the pis-
ton, and means for automatically moving
the valve to and maintaining it in an nter-
mediate position between the two extreme
positions to cut off the supply of motive fluid
to the cylinder on both suides of the piston
during a portion of the movement of satd
piston in one direction. _ -

i4. Tn an instrument of the character set

forth, the combination with a cylinder mem-

ber, of a reciprocatory piston operating
therein, a controlling valve movable m op-
posite directions, means for ﬂ.utomn.ti(!ﬂ;dy
moving the valve to an extreme position m
one direction to admit motive thaid to the evl-

1
vid
| 1o

memmnoaer

90

190

19

on the oppusite side of the piston to eflect a

working stioke of-said piston, means for

antomatically moviig the valve m an oppo-
- site direction to an exireine position fo ad-

mit motive {luid to the eviinder wember on
the oppesite side of the piston and permit ah
exhaust from the first mentioned side to of-
foct a veturn stroke.of the piston, and means
for automatically moving the valve to and
maintaining it in an intermediate position
hotween the two extreme positions during

the return stroke to cut ofl the supply of
motive fluid to the cyiinder on both sides of |

the piston while still permitting the exhaust
from the first mentioned side.

15. In an instrument of the character set
forth, the combination with a cylinder mem-
ber, of a piston -operating therein, a controt-
ling valve,
the valve to a position to adrait wotive flul

means Tor automatically 1110?&1?{15_

1]

ot
| Ry

brwd
o &

to the cylinder member on cne side of the
niston snd permit an exhaust from the cyl-

inder member.on the opposite side of the pis- -

ton, means for sutomatically moving thevaive

b
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to o different position to admit motive fluid

to the eylinder member on the o pp@‘%ltf‘ gide
of the piston end permit the exhaust fyom
the first mentioned side, and means fm 1~
mm%mmly moving the valve to and main-
taming it m an intermedinte position ho-
Lw Mﬂn the fitst two positions to eut off the

**s_mp y of motive fluid to the cylinder on -
posite sides of the piston and simuliane-
ously constriet but %111 permit the exheust

from i;he mqt mentioned side, |
netrument of the ¢character sef

16. In a
fnri h the f*umlnmtmn withi o wlmdw iem-
ver af B piston operating therein, means for
nppl ug Iﬂﬂtﬁf{? duid to the ¢ wmrie eI
her Lo effect the working stroke of the

1Y, E._*J -

f«{i n'mﬂtﬂ,ﬂm tsly =~mm§?n’1;r motive fmmﬂ

Lo 1 433‘-"11:*';{1{-1 member to effect the rebury
.%uﬂﬂﬂ. of the ﬁ}ut-{‘ﬂ ana means Jor :mL{a: Vg b

ically cutting off the return SUpPLY prior Lo
bhe s}mplmmzr ¢if the veburn ﬂm*-‘;a m‘%‘aiiﬂ
maintaining the cxhausd 0pen pond pr
ng o second works R
sive fluid
p&meﬁ_ _
. dn eminetroment of the fhm"affw ok
fo) ;a‘“a, the combination with a evlinder mem-
ber, of u piston @W}"&hmg tiwrem? & control-
ing va Ew *'{_,; mmeans for directing motive fluid

valve to move it Lo a position to

‘ 1

untd biw relurn stroke 19 com-

in
E‘ ﬂiﬁdb B
ndmit mmu“m thatd 0 the eylinder member
13 {}Hu 18 ]tu ot uh }}lﬂbf}ﬂ. means for {iﬂ'ﬂ {,Mgff

I“ﬂmﬂi"ﬂ i’m-& &F* 'Hl‘% Mh{ﬁ vﬁimt ‘if} mmm It £ (3

w different pos ﬂ;ﬁ ik im admib motive finid on
ii 1 dd ”}‘J }‘f}ﬂ}.b lb‘iiie.h E}I "he FM“’L{HI, HJI?LU T ELTTS

for varying the motive fhud pressure
the valy e to effect the automstic movemant
of the wmm Lo an ntermedisie position hf

tween the fivgh two g;mii:{;m sooent off 4
supply of motive fluid to L’i 3] mrﬂlfr{w (7
bobie sides of the piston.

18 M PE H’tﬁ rument of the

fi'“?i}}i? Lhe i'.;[ﬁ}ﬂf*}jﬂu ! {_3,14, wwibi i "““""--Thﬂ.{h:f INeir-
hu;, 0l a piston operating therein, means for
conducting ﬂmwm Haid to snd fmwumn%
it from the eyimdsr mermber in sdvance of

aoninet
}hﬁ .E. . o

A,
]ﬂ

i&J“H LOT Bed

Iq_

pifj"ﬁﬂ INenns 167 mmn,‘,.e.im; motive
fhuid to and extwiebing 1 from the eylinder
memoer in sesy i ths piston, novalve eon-
broliing the admiss ‘if,.m:::z mm -**’“ﬂm:r}ﬁ G, TIARn
foy fﬁi‘;‘fﬁ;ii&fiy mobive dud againat the w;,h
Lo move it o o posilion o sdaaib inotive
fitnd to t e eyvimder member b m_mf bl pie-
Loy, Imeany lor ¢ tirecting mobive fluid neninss

3‘

the valve Lo move i to a pmzmm ifr ie.ﬁ,éf?"*}f"

mobive Huid to the eylinder moember in ad

vanee of the piston, and neans {or ”M;f}”}gf’
the motive {lnid pressurve against the valve
Lo effect an isﬂmrmmm fRovement of smidt
VEIVe Lo & position to cub.o 1A
of I‘i’if'}?i'ﬁfﬁ J

it o0 both aidey of

[ .
Joxt

R R
EL'LJ' }:}Efﬂ iﬂ‘l._}.ﬂ’
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cut off the exhauet in advanes of said pision
apd leave the exhaust epen in tesr of the
ysuwﬁ. S |

means for exhausting saltd motive foid

siroke supply ﬂf mo- |
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16, In an _._}LEJ e

forth, the combinntion wf h B |
ber, of o pzs;‘é,ew cperabing thevein, moeass for
113 IIE}E‘}T.EH*“ motive Huid, o HE cyhnder T~
h’-‘ ¥ L0 {313{;{‘ 'i'ﬂ'i{} *:‘Fq*iuhi” S Mh“‘ FE ﬁuhfﬁ‘ h“ﬂ‘ tﬂn
m;} ISR 1}*{311&1 o combingd sup
ﬁﬁ.m wst ’L{‘B{E

el ¥

f‘
b

i%, & w:,iw,, (*{mmw*’iimﬂ LINE ST~

11

piy aud exhaust und having on eRAAUSD prY-
ange Drovided Wit m nlel Lha opens
H}.U)i‘*’f‘h One 67 d of valve, nenns For

cr!;]

Mmmw 95 m m.E *a, vf?“ﬂ’-r:» Lm VRiVe 1N PoE
adimil & working sopply of motive

flutd to the oyl iim-ﬂ‘._*‘ wzr*m?*ﬁlj and i condug
leading from ithe ﬁ,}'j‘i}"'{f"f”‘ ﬂflmﬁ' for conm
norbion of §

WEVIND &
b, LA'J L % jey e 1

motive fuid apsinst m
hoving the inlel to
IRGY: od 1o open said inlet
communicabion w

X f"l + F I
perni tt.,_»nw exhisust (ro) Hin: sylinder mem-
bor thro e poth of

I IEL N?.f'u.'u i f &,
P‘-U—,# IE ﬂ #11 ,L_hﬁﬁ-.u]' ;L 1*.! }'g..:

‘*L.r OF thﬂ{“ i
b g*m&wz:’z 32, m: nowWith

end of the valve

rmﬂ bring §
h beth conduits to

-4
%
i

e

EY e
% ey lnder momes

e

frti

Hsmrtmg mofive fluid to and exhausting

O
n

Mesns . lm mmh:(i ne motive fuid fo g M

_w]mmi?*:w it from the }Tlmtﬂe SO UL Trs *5

otimmg €
Meins fm amm-

roar of Hm pton, a valve for conir

achmissions and .H}J‘:—i.u&-:isf;?

:;mﬂmHv moving the vatve to g Ik 091t ion m_

admit motive fmm to the f*vhmim‘ Member 15

rdvance of the piston and open the oxhauet

M rear of the same, and means o aubo-
matic ﬂih mmfmfr { B \r&*lw Lo & .L,.ummfm ‘i’;*f?ﬂ
cut off such hi.h“ﬂiﬂ::if—.ﬂ'ﬂ in
piston and sfill leave the exhanst in
hha IH‘*HHTI open.
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21 i an mw‘* rument of the character apt
h " i, 3 st vk

Torthy, the combinntion with s cvinder {*I""1~
bher, of 4 {}I‘?‘if‘li cpersting (hevein, o

EHHI.: fi}l
108 ,m fuid to wnid E‘* vt nwf
yitnder member in advance of
Lhe piston, | (7 r-}rmm; e motive
fmm Lo mz’*rf ating it {rom: fm eviipneler
member P ﬂ,{ "?:Eh pision, o vaive con-
croliar tne adindsstops and ox mmr-a 5, i’TI(”Mt%
inr 1 hunﬂhmﬂ-f MOV t}w veive bo s dmn

condiet ine
1; fron *m‘-‘
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motive fhad to the eyitnder membed in atfr’i--
% :H’»{-{t {}f i*’“t.-rfl E w[i"‘]l.. fl.ﬁh {J'.h hi* ﬁf{‘;‘;i.fi'lﬁfﬂﬁ ..E..E*!
sitvaneo of Ei’"‘{‘ ﬁiu?e b, el 3126211 m_'_‘ﬂi: st
;m FEnT ﬁf' I }’HH(HT‘: pid Taeans for aubo-
matienily moving the valye e L.'ﬂi'}'}“ﬂ*ﬁf"?ff‘ﬁh 17
which the adn 1‘“‘"‘%;1;{1 m udvance of the plston.
gt the exnaust i m%"*nm* of the piston ¢ e

Doba eut
phasion is
| ot

¥
off, whiie the exhaust in vear of the

meminined n apen conidition.

an fnstrument of the character set
& ‘!‘%’Eﬂ ination with a cysnder mem-
i operating therein, a conduit
Fﬁg:f; ﬂwi ive fluid to and exhausiing
it from the ft*yl‘mr:*f* in advanes of the platen,
saacd conduit havine sepays m: inlet m}fﬁ B~

naust port S Ineing for ¢ mm’e aeting mo
ng 3t f from the qﬂ

]

3

ﬂu 1€} m &n 1 ?.,;:L:wrm 2o Ew

v
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m -

by smd |

he working mr‘apﬁv of
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sdvance of the
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the same
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-end bemﬂ* closed and havmf*

therethrough an d. opening

215,813

member in rear of the pl&:t@ﬂ 1, valw con-

rotling the admissions &nd exhiausts, means

for aumm&tmally movmﬂ the valve to a

position to open the inlat port of the conduit,

close the exhaust port and open the exhaust

 in rear of the pision to effect a réturn stroke
- of said piston, and means for automatically
‘moving the valve during the return stroke
‘to a position to close the inlet port, maintain
‘the exhaust port closed and maintain the

exhaust in rear of the piston-open.

23. In an instrument ot the character set
forth, the combination with a valve casing
ha,vmﬂ* an exhaust port at one end, the other
pluvf project-
1 ng mnwltudmally thpremto said casing also

‘having a motive fluid inlet port in oneside
between its ends, of an automatic reciproca-

tory valve opfhmtmﬂ 1n the casing and having
an exhaust passage extending lon oitudinaily
]l thmugh both endu
thereof, one end of the exhaust passage being
&lwa},b in communication with the ﬁ.!ih&ltSh

port of the valve casing, the other end being
‘closed and opened by the plug upon the

“reciprocation of the valve.

24, In an instrument of the character set
forth, the combination with a motor eylinder,

the valve casing and having an exhau
passage eztendmw longitudinaliy thmw i m 0 g
‘same and opening through both ends therwi

of a valve casing located longitudinally of and

 at one end of the cylinder, a cap mtm‘n“ﬁ ¥y

petwesn the cvlmde“f‘ and {jmnw and cicmng
the adjacent ends of both, said cap HM*,,.iig A
plug projecting longltru{mmllv mto one
of the valve casing, the other end of said
valve easing h:zwmg an exhaust pori, con-
duits constitut ting means of communicaiion
between, the casing and c{rlmdel and an
sutomatic reciprocatory valve operating i

et | -

133

Jf

one end of the exhaust passage being alwa w
in communication with the exhaust port of
the valve casing, the other end of said ox-

haust passage bemg closed and opened by 4

the plug upon the reciprocation of the. smhrc
and sald valve constituting n‘reans for
controlling the conduts.

. In testlmony that 1 claim the forewonw S
my owi, I have hm cto athixed ray signature
1n the presence of ywo wilnesses.

DANIEL SHAW WAUGH.

Witnesses: _
- W. H. LinONARD,
Frer HUMPHREY.
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