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~ in Valves for Engines, of which the following
. 1s a descuptlon refelence being had to the )
- accompanying dIELW'II]“'S, whwh ale a pcub 01:

- this specification.
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~ from. e}_teuor means.

A further object contémpldted 18 the plo-

- vision of a construction wherein, in .connec-
tion with the reupmcamnﬂ' pistons employed,
provision is made for an improved construe-‘
tion for the admission of steam to and ex-
‘haust from the cylinders of said pistons in
such manner as to permit one piston and its

rod being reciprocated, even though the other

~ piston and its rod are prevented from being

30
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mitted to operate.

reciprocated from any cause, or in the event-
of both pistons and their mds being pre-
- vented from working the valve mech:&mmsm;'
~ can still eontinue to opelate without any in-

.JllllOllS effects to any part of the mechan-
- ism, and, furthermore, the construction pro-:
;Vldeb f01 one piston and its rod being held
statmnd,w in order to enable repairs to - be"
‘made or work performed beneath the same,
and yet the other piston and its rod per-
This construction will be
of especial advantage when the piston- -rods.
. are employed as stamp-stems in stamp-mills-
~and have fitted to their lower ends the usual

~ shoes for crushing and pulverizing ores car-

s

~ rying valuable materlals
tion of our invention if- the mortar becomes -

s0 clogged that one stamp is pr evented from

‘In such applica-

'workmﬂ' the proper working of the other
will not be interfered with, or, on the other
. “hand, if the clogging is such thab both stamps
| _;_50 are prevented from working the valve mech-

-~ -anism can stlll eoutmue to Opemte mthout |

Ourinvention has 1elat10n to 1mp1 ovements_- ‘¢chest.
in valve and engine mechanism.

"T'he 1nvent1on oontemplates as an ObJth_- ;
the provision of an Improved valve mechan-
ism forming part of an engine mechanism of
such ch: uacter that it is en tlrely automatic in
operation and mdependent of any oufside
- ‘mechanism-—that is to say, it is capable of

- being operated by steam-plensure W1L11011t ald.

as usual.

111t

S cmy m,]m lous effeets to a,ny pmtof the meeh- |
Beit known that we, ALLAN G. MATHER aud | -

--I‘REDERIOL T. SNYDER, of Milwaukee, inthe |
county of “\Illﬁ?&llk@@ amd Sta,te of Wisconsin,
have invented anew and useful Imp1 ovement

&HISI’H

| -.dental objects in view the invention consists

Wlth the a,bove pumfuy and othel 111(31-' o .I '
55.

of the devices and parts or their. equwalents o

-as. ‘thereinafter more fully set forth.
" Referring to the drawings, Figare 1 is'a
i vertical sectmnal view tlnoun*h one of the
'_cyhnders and transversely thr oucrh the valve-
Fig. 2 is a horizontal section thr ough
| the valve chest and throuﬂ'h the- cylmdels- -'
Elfr. 318 a sec-
ZBw' 4 is asec-
‘tion on the line 4 4 of I‘Icr 2, and Fig. 5 is a;'
‘section on the line 5 5 of I Fw 2. |
- Referring to the drawings ‘the numeIals () 6
_mdmate the cylinders, in each of which is.
‘adapted to reciprocate a piston 7, said piston

the pistons being 1emoved
tion on the line 3 3 of Fig. 2.

having a piston-rod extending flom. one side

and p10]eet111ﬂ'th10u0'hthe endofthe cylinder,
'The space between one side of the
“piston and the end of each cvlmdm is indi-

cated by the numeral 8 and the space be-
tween the opposite face of the piston and the

'Oppocslte end of the cylinder by the numeral

60 | B

This space 9 is neeebsauly of less area

_than the space 8, owing to the piston-rod
passing through said space, and necessarily
forming merely an annulm Spaee ar ound the
| plstou rod.

Extendmﬂ‘ ACTOSS a.nd commumcatmw Wlth

‘the steam- C}Tllﬂdelb is a steam-chest 10 and
leading from certain chambers, hereinafter
refened to, of this steam-chest are passages
" Other passages 12 lead from certain
other chambers of the steam- chest 130 the an-'

nular spaces 9 of the c¢ylinders.

80

The steam-chest is provided lon 0'1tud1nall3 B

5v.113h a valve-chamber 13, closed at opposite

ends, preferably by remova,ble heads 14 14.

valve 15.

projection and the projections 17 17' are
formed concavities or recesses 1818". At op-
pOSlte ends the valve is provided with other
projections 19 19', and between these projec-

go '

‘Within the valve-chamberis located a. plston- N
Exteriorly and centrally the pis-
‘ton-valve has formed therearound a projec-
‘tion16. Oneachsideofthiscentral projection
and at equa,l distances therefrom are other
projections 17 17 ' and between said central

05
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‘tions :;md the projections 17 17’ are 11L..ew1$e_ |
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- for_med concavities or recesses 20 20",
several projections 16, 17 17', and 19.19" are | j

in the nature of pistons, being acted upon by

the steam, so as to cause the longitudinal re-
Fig. 2 of the draw-'

('lpI'OGatIOII of the valve.

- ings shows the valve at the end of its stroke

~in one direction.

When in this position, the
central projection 16 is adjacent to and con-

tacts with a corresponding inward projection

LO

21 from the valve-chamber or, more propelly-
spedking, from the lining 22 of said valve--

~ chamber, said lining being thickened at this

~point to fmm the plo;lectlon 21.
‘noticed that the projection 16 of the valve
does not extend outwardly quite so far as the
other projectionsof the valve,sothatthe valve
is of less diameter centrally or where the pro-

jection 16 is located. It follows, therefore,

- ‘that as the projections 17 17’ extend out far- | '33 to the e‘ihaust—plpe 32. With the eontm-_

20

ther than the central projection 16 when the
steam enters either of the cavities 18 or 18’

-~ there will be greater steam-pressure against
- theshoulder17or17’, which shoulder is larger
than the Opposed shoulder of the central pro-
jection: 16, and consequently a’ differential

~ pressure is produced, which causes the valve
- to move longitudinally.

~ inlet-chamber is in communication w 1Lh the

o Lea,dmﬂ* to the steam- ehest 15:.{11 mlve c,ou-'-.
e olled 1nlet -pipe 23.

an inlet-chamber 24 in the steam-chest, which | upper surface will overbalance the up pres-

-sure on the under surface, and consequently

"This pipe connects with

~valve-chamber 13 through a series of ports 25,

" extending to the wall or lining of the V‘alve- ’

35

27 27,

chamber.  On opposite sides of the steam-in-
letchamberare other chambers 26 26'.
chambers respectively communicate with the
valve-chamber by means of a series of - ports

- spaces 9 beneath the pistons 7 by means of the

| 4_0.

passages 12, hereinbefore referred to. Next

to the chambers 26 26’ are other chambers 28.

- 28, (see Figs. 1 and 2,) which are in commu-
'IlIG&BIOIl wnth the valve-chamber thr ough the

45

ports 29 29'. The chambers 28 28" are also in
communication, respectively, with the spaces
8 of the eylmders by means of the passages

11 11', respectively, hereinbefore referred to.

P

Next 130 the chambers 2828 are exhaust-cham-

bers 30 30", which are in communication with

the valve- chamber by means of ports 31 31’.

~ The exhaust-chambers 30 30" lead to the ex-

- haust-pipe 32 by means of a pessaﬂ*e 33.
: 1F‘1gs 2and 4.)

55

(See

In the operation of this enmne and V(lee
meehamsm if the piston-v alve is in the posi-

" tion shown in Fig. 2—that is to say, if it has
. completed its etroke toward the left-hand end
- ol Fig.2—theprojection or piston 16 will bear

Ge'

- to pass throuu'h the inlet into the concavity

agemsb the projection or thickened portion

21 of the lining 22 on the left hand of the
ports 25. T'he resultis that the steam'is free

18', and thence through ports 27’ into cham-
ber 26'. While this is taking pla,ee the valve

“is.moved toward the right, owing to the ex:

cess.pressure of steam EL‘TELIHSt the pmJeetmn

It will be

These

The chambers 26 26’ also lead to the

Thése |

l

of the piston.

628,630

or piston 17’.

trance of steam into the concav ity 18'. The

result is that the steam passes into the cham-
‘ber 26’ and from said chamber through the

passage 12 into the space 9 of one of the cyl-

I inders and presses upwa,ldly against the face
The steam therefore acts ex-
| pansively between this face of the piston and
| the chamber 206,

and this expansive force
causes theup movement of the piston and its

‘piston-rod,and any steam which may be above
‘the plston in the space 8 is free to exhaust

through the channel 11’ into the chamber 28,
thenee by way of the cencewty Or recess 20’

throughthe ports31’into theexhaust-chamber

30, dlld thence throngh the exhaust-channel

ued movement of the p1st0n -valve communi-

| _eat_l_o_n 18 established by way of the concavity
18" between the chambers 26" and 28’ through

the ports 27" and 29'.. The steam therefore
which has filled up the space 9 below the pis-
ton is now free to flow from the chamber 28’

through the channel 11’ into the space 8 above

Inasmuch, however, as the top
‘surface of Lhe piston is greater in area than

the piston.

the under surface the down pressure on the

cause a descent .of the plStOIl and ifs rod.

movement and down movement of the piston
and its rod. "The piston-valve also by this

With this movem_ent the pro-
jeetion-or-piston-16-is-shifted -so-as-to-close.-
the ports 25, and thereby prevent further en-

710
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The same steam therefore causes both the up

120

time has been moved longitudinally to the

‘right far enoun*h to cut off farther discharge

throuﬂh the ports 31" by reason of the posi-

tion. of the projection 17, and this extended
movementof said piston- valvealso brings the
projection or piston 16 on the right- ha,nd side

105

of ports 25, and hence the mlet-eteem will be |

free to pass into and fill up the cencewty or
‘recess 18, from which the steam passes intothe

IIO

ehamber 26 and from said chamber thr ouﬂ*h |

the channel 12 to the space 9 in order to act
against the under surface of the piston of the
left-hand eylinder, and thereby cause the left-

hand plston 7 and itsrod to ascend, any steam

remaining above the piston 7 beme* free to ex-

haust through the channelllinto Lhe chamber
28, thence thr ough the ports 29 into the cavity
Or recess 20, throue‘h the ports 31 into the ex-

haust-(}hambel a0, a,nd thence through the ex-

haust-channel 33 to the exhaust- -pipe 32. The

steam.which passes in and fills the concavity
orrecessls, as just explained, also actsexpan-
sivelyon the projection or piston17 and causes

amovement of the piston-valve toward the left

handof Fig. 2. Withthecontinued movement

of the piston valvein thisdirection communi-

cation is established, by way of the cavity or
recess 18,

through the ports 27 and 29. The steam,

therefore which has filled up the space 9 be-
low the plston 18 now f1ee to flow fmm the

I1g

120

between the chambers 26 and 28 -

130
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,__ch.:mmbel 28 throun'h the ehannel 11, mto the
.~ space 3 above the. plston of the left—hand eyl-
 inder 6, and at the same time the position of
‘the pro;eemon or piston 17 euts off further

- ‘The valve is
- . _now again in the position llustrated in Fig.
2, so as to admit steam into the concavity or

- '.reeess 18",
—-inal- mevement ef the: pleten-velve toward |
the right of Fig. 4, it will be seen that just

outflow through the exhaust.

‘Again, recurring to the longitu-

befere the 11:111;1&1 sta,lt, the chambers 28 and
- 26 are in communication, so that steam is
" above the piston 7 of tlre left-hand cylinder

¢ and also beneath the under surface of the.
” " This'piston 7 therefore starts to
. deseend, owing to the overba,la,nemw steam-
- pressure on the top, while the right- hand pis-
~ton 7 is being raised.

. of the p1st011 Va,lve, hewevel ‘there is neces-.
20 sarily equal steam-pressure .:wemst the pis-
 tons 17 and 17', and eonsequently the piston-

- valveisata smndstlll

| _'p1st0n 7hasdescended suﬂlelenbly far tocause
~~ the'steam above said- piston and in the cham-
.25 ber8to expand, then the preesu reof thesteam
~in the concavity or recess 18 is to that e*{tent'_,

~ the concavity 18" will overbalance and start

piston 7.

‘In the Flg 9 pOblth]l

diminished and the pressure of the steam in

~ the piston- vahe on its movement toward the

30

' "'rwht of Fig. 2.

o ment of the. p1ston -valve toward the right the
. -ports 29 on the left are closed, and conse-
| quently the steam in the eoneewty 18 passes

- only into the chamber 26, and from thence to
the space 9 to act acra,mst the under side of
. the left-hand plStO]l 7, and this occurs at the |
- same time the chambem 26" and 28" on the |

35

~right are brought into communication, so as

40
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 to cause a down movement of the 110'1113 hand
piston 7, and at the same time the cha,mbers |
23 and 30 on the left hand are brought into

o oommumcatlon so that the steam above the
piston 7 of the left-hand cylinder 6 can ex-

haust. It will therefore be seen that while

one piston 7 is descending the other is ascend-

. 1ng, and this is true in case of the longitudi-

" direction.
~ longitudinal reciprocation of the plston-valve |

~tuated by thestea mwpreqsul e wztheut ald f1 om-|
R 1t there.

nal movement of the piston-valve in elther
It will also be observed that the

18 entlrely automatic—that is to say, it is ac-

L an y ex terler means.

An important feature of thls mecllamem--

o 3'_ is its adaptability to permit one piston and

55

6o

ate.

its rod to make its full stroke, even though
- the rod of the other piston is raised by eleﬂ‘-—'
. ging material or otherwise, the valve unde1 -'

| sueh circumstances still continuing to oper-

If the clogged piston-rod is only raised
partially by the clogging material, it will
-make a partial stroke, whereas 1t lblb raised
- sufficiently to bring its piston to the upper

end of the eylmdel it will remain stationary.

It is equally true that the valve mechanism

will centmue to work umntelmpted]y even |

.VGI'IZHI‘T OI‘BS

ton-valve. )
ton-rod of either of the pistons 7 to be held -

‘When, however, the
and the ends of the valve-chamber. S
table valve 36 ltltersects the eh&nnel 84 84", |

and this valve is constr neted with somew hat

'With the continued move-

hand end of the
‘ton-valve will then be forced to the right-

thou ﬂ'h both

1st01:1 10ds beeome clogged to -

such an extent as to make but a pmbml stroke '

circumstances, steam to elthel end of the pis-

. This construction adapts the pis-

or.fto prevent the stroke entirely. This fea-
‘ture is of peculiar importance where the pis-
‘ton-rods are employed as stamp-stems in
: Steunp -mills designed for crushing and pul- -
Fu1the1 more, the valve chest

is so censtrueted as to admit, under certain

.7.0 o

up so that repairs ean be readily made Wlth— |

out da,nn'er of aeeldent to the attendant. -

34’ which channels are provided with end

is also of importance when the en-:rme and | ‘
valve mechanism are employed in eonneetlon
with stamp-mills in which the piston-rods of
“the pistons 7 serve as the stamp-stems. The
-.aceomphshment of the function just de-
‘seribed is obtained by providing channels 34

| 80__ ;_

"extensmns 35 35', leading to the spaces be-

tween the opp051te ends of the piston- -valve

‘A rota- -

more than one-half of its surface cut away, -

‘asindicated at37. Thechamberin whichthe.

valve 36 fits communicates with the inlet- ..

chamber 24 throuﬂhapert 38. - VVhen the pis- o
ton-valve is reciprocated, steam at one end is |
forced through the channel and valve to the
‘opposite end, and vice versa.
valve 36 the eonnectmn between the ehannels" _

By turning the ’

34 84’ is adjusted, so that the flow of steam

between the spaces at the opposite ends of
| the piston-valve is regulated, and the degree
of cushioning thelebv ad ] usted and the pis-
| ton-valvepr evented from striking the ends of
the steam-chest.

- By turning the rotatable
Va,lve 30, hewevel so as to cub eff communica-
tion between the ehannels 34 34" and connect -

ton-valve and said valve held immovablein
the position shown in Fig. 2.

piston 7 and raise

done with safety beneath the piston-rod or in -

| the mortar under the stamp: when the in-
‘vention is used in connection with a stamp-
mill. By turning the valve 36 in the oppo- =
site direction, so as to shut o
‘and connect channel 34 through the port 88

‘with the steam-supply from ehambel 24, full

ff channel 34"

steam-pressure will ‘be applied to the left-
piston-valve, and said pis-

hand end of its stroke and held there. Thls

through the concavity or recess 18 (md po1t%
29 ﬂ,nd 27, will edmlt full steam-—plessme to

10C

.1':0'5.

“channel 34’ with the inlet steam-chamber 24 -'
through the port 38, full steam-pressure will
be admltted to the un'ht hand end of the pis-

IT1O

~'This will ad-
‘mit steam through the eoneawty or recess 18/,
‘ports 27', and the chamber 25'; thence by pas-
-sage 12 60 space 9, where 1t W111 act against
“the. under smfaee of the
said pISDQII to the top of its stroke and hold

This will admit of any work being

Ie_s

130
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~ this piston will be thereby raised to the top
of its stroke and held there as long as the
valve 36 remains in said position.
ton-valve should stopin the eentral position,
. so that the projection or piston 16 covers the .
~ ports 25, this action just described will en-

R eeé;eee'

the unde1 s1de of the left-hand plston 7, and | the remaining ehambers leadmﬂ' to the ex-
haust, and a reelpreeatlnﬂ' Va,lve provided

able: the valve to be moved from said central

- position to a position at one end, as shown,
‘when its normal function will ta,ke place.

While we have herein described steam as
the actuating medium, yet we do not wish to

- be understood as restr 10131110' ourselves there-

.- -

o -reelprocetwe therein, and having a rod ex--

to inasmuch as it is obkue that any other

actuating agent; eapable of aetmw on Lhe pls—'
~ '_ tons may be employed. : |

| VVhat we claim as our inv entlon is—
1. The combination of a cylinder, a plston

tending therefrom, a steam chest havmn* a se-

“ries of lwe-eteam and exhaust passages com-

- municating between sa,ld valve-chest and the

cylinder, a,valve within the steam-chest, said

" valve provided with g plurality of plstens )
‘with recesses formed therehetween, the cen-
- tral piston of the valve being eme.,ller than

~ the other pletons thereof, whelebya differen- |

© tial pressure is obtained, and means for auto-

: nately to opposite sides of the piston of the

~ matically operating the valve directly by the
S

inflowing steam, whereby, as the valve recip-
rocates, the steam is caused to flow alter-

- cylinder,and to be exhausted alternately from

40

a reciprocation of the piston.

. .. 2. The combination of eyhndele metons_'

reeiprocative therein, said pistons prowded'
with projecting rods, a steam-chest having a
seriesof live-steam and exhaust passagescom-
municating between said valve-chest and the

cylinders, a valve within the steam-chest, said

valve provided with a plurality of plstons,*-'
~with recesses formed therebetween, the cen-

tral pistonof the valve being smaller than the
other pistons thereof, Whereby a differential
pressure is obtained, and means for antomat-
1cally operating the Valve,direetly by the in-

flowing steam, whereby as the valve recipro-

cates the steam i 1s caused to flow alternately
to opposite sides of the pistons of the cylin-

ders, and to be exhausted alternately from

N opp051te sides of said pistons, tothereby cause

| 55

' dlternate reciprocations of the pistons.

.- The combination, of cylinders, pistons

addpted to be remproeeted therein, said pis--
. tons provided with projecting reds, the pres-

- sure area on one side of each piston being

6o

greater than the pressure area on the oppo-
s1te side, a valve-chest having a valve-cham-

‘ber a,nd a series of other eha,mbele one of
said other chambers being an inlet- cha,mber
other of said chambers ha,vmﬂ* passages lead-

1ng to the spaces of the cy linders above the

| pletons, other of said chambers leading to the
- spaces of the eylmdels below the plStOHS, and

If the pis-

centrallv with a piston adepted when the

valve is at the end of its stroke in either di-

rection, to open the port leading from the in-
let:chamber ,and said valvealso prowded with

other pistons of greaterdiameter thanthecen-

tral piston, and with C&VltleS Or recesses be-

‘tween the pistons.

- 4. The eombmamen ' of eylmders plstone

adapted to reciprocate thel ein, and provided

with projecting rods, a steam- chest provided
with ports eommumeatmw with opposite ends

of the valve-chamber of the stéam-chest, a
| remproeatmﬂ valve  working in said valve-
| chamber, and adapted to eeut1 ol the flow of
| steam aﬂ*alnst opposite sides of the pistons of
the cy lmdels 4 rotatable valve intersecting
the ports, and provided with a passage Wlneh
is- normally in register with the ports, and
‘means forturning the valve, whereby the area
of the channel between opposﬂ;e ends of the
| steam-chest is regulated.

9. - The eombmatlon of eylmderb, pistons

-'edapted to be reelprocated therein, and pro-
| vided with projecting rods, asteam- chest hav-
ing a valve- ehamber in eommume&tlon with

the spaces above and below the plstons of the

cylinders, and also havihg a chamber in com-
‘munication with thesource of steam-pressure,

and said steam-chest further provided with

"o

75

30
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channels communicating with opposite ends

of the valve-chamber of the steam- chest, and
- opposite sides of said piston, to thereby cause |

35

said channels also commumeatmw 'mth the

chamber which 1s in eemmumeatwn with the

source of steam - pressure, a reciprocating
valve working in the valve - chamber and

adapted to eontml the flow of steam against
| opposite sides of the pistons of the cylmders,
1 a rotatable valve intersecting the ehannels,
‘and provided with a passage which is nor-
mally in register with said channels, and

means for turmnﬂ‘ the valve, Whereby com-
muhication between the ehennels 1s inter-
rupted, and either channel connected with
the source of steam-pressure.

*6. The combination, of eylmdels plstens_

adapted to be reelproeated in sald cylinders

1 and provided with projecting rods, the pres-

sure area of one side of each plstou being
ogreater than the pressure area on the oppo-

site side, a steam-chest having a valve-cham-
ber and a series of other ehambers leading to
said valve- ehamber one of said other chmn-
bers being an mlet-ehamber other of said .

chambers having passages lea,dme* to the
spaces of the eylmdels above the pistons,

other of said chambers leading to the spaces:
of the cylinders below the plStOllS and the

remaining chambers lea,dmﬂ' to the exhaust,

and said stea,m-chesb also prov’lded with chan-

nels communicating with opposite ends of the

valve-chamber of the steam-chest, and said
channels also communicating with the inlet-
| chamber, areciprocating valve working in the

100
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valve-chamber and adapted' to control the |-

flow of steam against opposite faces of the
pistons of the cylinders, a rotatable valve in-

tersecting the channels and provided with a

passage which is normally in register with
said channels, and means for turning the
valve whereby communication between the

channels is interrupted, and either channel
thereby connected with the source of steam-
10 pressure. '

In testimony whereof we affix our signa-
tures in presence of two witnesses. . |
ALLAN G. MATHER.
o FREDERICK T. SNYDER.
- Witnesses to A. G. Mather’s signature:
~ C.T. BENEDICT,
A. L. MORSELL. |
Witnesses to F. 1. Snyder’s signature:
G. W. DIxXon, - :
- HARRY A. GNEIS.
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