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"-' To cm whom e,t ma J ooncem
~ Beit known that I, NoRMAN W. WHEELER :
'_of thé city, county, and State of New York,:
_._have invented a new and useful Improvement :.
in Steam- Pumps, which improvement is fully:

deseribed in the following spemﬁcamon aud,
| allow the passage of live steam from the cyl

accompanymg drawings, in. which— -

~ Figure I is a vertical section of the steam-
,cylmder upon the line UV, and of the valve- |
‘chambers upon the centml line. - Fig. ILis a’}
plan of the steam-cylinder, with the steam:
and exhaust channels lndlcated by broken:
lines. Fig. III is a transverse. sectlon of the:
‘exhaust- mlve chamber, showing the exhaust-:
way. Flg IV is a transverse sectlon of the;
same, Showing the steamway. Fig. V is a
- transverse section through the lugs.connect-
ing the valve-seat with the- dlaphragm and .|
Fig. VI is an end view of the steam- Valve?,-
“chamber, ‘with the connectmg bars between;
‘the steam-valves shown in section.

‘My invention is in ga,rt an 1mpr0vémeut on

‘the valves shown in patents gr&uted me-
March 3, 1857, and January 26, 1858 ; and it:|
‘consists in addmg plugs or plstons to the:|
puppet-valves. shown in said patents, and in |
‘the arrangement of various valves and stectm |
passages, as hereinafter set forth. -
"~ The object of my invention is ‘to furmsh
_.'.devmes by which to distribute in and release
steamn from pumping or -other engines Ly
‘means of puppet- mlves, which operate each
‘other reciprocally, all in the same line, but in

separate chambers, for dlmmlshmg the losses

arising from the escape of “steam past the
valves whilé they are assuming new positions,
for making more prompt live-steam cushions.
to arrest thie motion of the piston 4s it ap-
“Proachés the end of its steoke, and. for facili-

tating the constructlou of such engines.
In the drawings, A is the steam- cylmder

_'O the piston-rod; B, ‘the plstou D D/, the;
_exhaust-valve chambers contammg the valve :
seats W Y -and dlaphragm X ; 'F, the steam-,_
valve chamber; G, the Steam Valves, ¢on-
_fue(,ted together by the bars E; H H/, the
“exhaust-valves, with the dlSthGe pins K 20-
ing . throngh. the diaphragms X, and making |
“contact mth the steam-valves Gr 1 I, the
final exhaust-channels, leadmg mto the cha,m-
ber Z, to whlch the exhaust- plpe 13 to be at- |

b 'tached L L are dlstance Iugs or studs, cast
in one with the valve-seats and diaphragm,
so that each set may be worked to shape a.t
once, and inserted in the corresponding ex-
haust-valve chamber. N N are cushion-valves

set over the ports O O/ in the cylinder A, to

inder into the steam-channels when the. plston

| passes beyond and uncovers such ports. M
1 M’ are channels for the passage of steain from

the main steam-channels into the chambers
D D’ at the backs of the exhaust-valves, and

vice versa, for the purpose of" actuating the
valve- gear' P P’ are exhaust-channels be-
tween the cylinder A and the valve-chambers

D D’ and R R’ the steam- channels conneot

"mg the cylinder with the steam- chest.

The valve-seats and dlaphragm to the left

in Fig. I are not lettered; but as they corre-
spound in consfruction amd function with the
| like parts to the right, respectively lettered
| W, X, and Y, the same letters will be used

herem to demgnate each set, with the sign '/

added to indicate those unlettered parts to

the left.
The exhaust- va,lve chambef‘s D D' are cast

| .with - the proper steam and exhaust chan-
{nels B I P bored through, and small’ rab-
Dets made in the ends, whlch abut against

the steam-cham ber F. The steam-valve seat -

| W, diapbragm X, and exhaust-valve seat Y,
’ca,st as one plece, "united to each other by the
lags L L, are turned to fit tightly in the bored
part of the exhaust-valve chamber, and are
_pressed into place, a small collar upon W

fitting into the rabbet in the end of D. 'The

‘steamn-valve chamber i3 bored and faced to fit
aoainst and between the ends of the chambers
‘D.D/, and the three parts bolted togethel and

to the cy linder A. I have sometimes made
the exh&ust\alve chambers with the- sea.ts

and diaphragms cast in; but, for convenience
of manufacture and repmr, I pmfer to make
‘up the three chambers, divided from each
“other by the proper dlaphraﬂ ms and seats, by
pressing the seat- -pleces into plaoe, as de-
‘J'scrlbed

The valve seats W and Y are bored and

;faced as -puppet- valve seats, and the dia-
‘phragms X are pierced by holes, to tit dis-
| t&uce pms K upon the exha,ust valwb H H’



3 ' . ' - _ - -15'9,;:;90

_-a,nd are else faced to form seats for the eol-
- lars upon the pins K to seat upon as puppet-

the leftward exheuet va.lve H/ epen so that

‘the spaces and ¢hannels inclosed. to the left

~valves when the exhaust-valves are home | of the piston B will be open to the exhaust-

upon their seats. " These collar-valves upon
the pivs K may be dispensed with if the pins

fit in the holes reasonably tight, and prevent.
leakage of steam; but to guerd against wear

I use these celler-velwee in lieu of etufﬁng-
boxes in the diaphragms X. o |

The two puppet steam- valves G are mede

with eylmdrma,l gulde-rings, fitting easily in

the bored steam-chamber F, and areconnected

together by bars E, which bars are t00 short |
-eylinder A within the stroke of the piston B,

to permit the eeatmg of both valves at the

salne time; and a steam-passage, f f, is cnt

out of the dlSl{ of each, outside of the face..

- Upon each steam-valve is a preventer-plug, I,

- which projects beyond the puppet-face of the‘-
valve, and fits with moderate closeness into

the bered port when the valveis seated.  The
throw or lift of the steam-valves should be

enough to withdraw the preventer-plug from
the port, and so allow the flow of steam past it.

If the distance between faces of these pre-

| ,'venter plugs k be equal to or greeter than that
“between the seats W and W/, the plug: of the
~closing valve will enter its port as 800l as Or:

before the plug . of the opening valve is with-

drawn from its port, and prevent the loss of
steam which would otherwise oceur: durmg-é .
the timne occupied in the shifting of a pair of:
valves from seat to seat, except such loss as
may arise from leakage past the preveuter--
plugs before the elosmg Valve arrives home'-

upon its puppet-seat. .

The steam-valves G may be SO ﬁtted as ter

| -'be borne upon the prolonged ends of the dis-

tance pins K. without support or guidance | -
from the steam - chamber F; or the steam-
chest F may be enlarged and cast in one
with two exhaust-valve chambers, D D/, and -

the valve - seats, diaphragms, and sepemte
guide-pieces for the steam-valves be passed
‘to their places through an opening in the side
or top of the intermediate steam-chest.
‘The exhaust-valves H H’ are disk puppet-

valves, fitting with moderate closeness in their'

~chambers D D, the chambers being consid-

~erably larger then the port through the seat,:

“and are each premded with a distance-pin, K

which reaches, through the diaphragm X or
X', to the face or some other part of a steam- =
valv e, (x, and the lengths of the distance-:
- pins K are such that when one steam-valve is
home upon its seat the exhaust-valve of the:

- same end of the cylinder A will be held open,

“and the exhaust-valve of the other end of A

allowed to come to 1its seat, with, prefercl,!:)ly'.,.j-:l

'ip.

- some clearance between the open steam-valve

“and the dlstenee pm ef the cloeed exheust-

valve. .- -
~ If the severa] v'ﬂves and the plston B are

.. in the positions shown in the drewmgs, and
live steam be admitted through a pipe at-.
tached at @ to the steam-chamber F, pressure-

Cwill come upon the back of the. elosed steam -
velve
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port O into the cylinder A -to the left of B.

The exhaust- chennele P P’ lead into the

‘disks of the valves H H’ and their seats Y Y/,

face of ‘the
left. -

‘and the live-steam chanuels R R/ lead into A_ .
‘bey ond the stroké of B, 'so that when the pis-
‘ton B-is at or near either end of its stroke,
;_;'the exhaust-way- for that -end of the eylmder o
|is closed by B a,nd the lwe-steem way R left .
-gpen. ;

It mll be observed tha.l: the steam chaunele;' -
| R R’ and exhaust-channels P P’ are arranged
side by side, as seen in’ Flg II, and that the
continaation of these channels mte the cha.m- o

| bers D D’ is made-in' a one-sided: fashion, as
| seen in Figs., III and IV, to correspond Wlth, )
the side-by-side arrangement of P Rand P’ R’.

Matters being disposed as before described,

ering:its. port, but will come upon the back of

the exha,ust valve H/, so that the closed steam-
| valve G being belanced ‘and - the’ closed ex-
‘haust-valve H: partly belanced the ‘pressure
-upon the larger area of the. dISk of the valve
~H’" bemg resisted by a like pressure upon the S
smaller area of the seat of H, and by the in-
| ertia and friction of the parts, the valve H’ will

G to the left hold it shut eud else hold | be threwn rlghtwerd earrymg with'it the con-

"i:,.:i'i!i!;-F.!!il!:if": R P

‘The live steam will also pass through
the opening f f, through the port of W and

_ehannel R, into the eylmder A to the right of

‘B, while: at the ‘sameé tiine steam - will pass
thmugh the channel M into the exhaust-valve
chamber D, and press upon the back of H,
“holding it shut but be prevented by the check .
{ or cushion valve N from passing through the

and into the exhaust-chambers between the |

‘the live steam, pressing a.ga.mst; the right eur- 3
plsten B, will move it toward the
"When B meves so far-as to uncover the -
fepeumg of the channel P, live steam will fill
| the channel P, and also the space between the
‘seat Y and thet part of the disk of H oubmdef C
| of the seat, partly balancing the valve.
- When the piston B reaches and covers the L
port of the channel, further escape of steam or -
gases will be prevented and compression will
take place in the melosed space at the left of
‘B, and when the piston B passes beyond and
__._uneevere the port O/, live steam will pass into.
the channel R’ and mclebed spaces connected
/| therewith, the ¢ushion-valve N being opened
| by the pressure coming under it, 80 that the
force urging B leftward will eeaee, and if the
momentum of the reciprocating parts carty B
farther in.the same direction, the cushion-
| valve N having fallen to its seet the live
.steam’ pervedmg the space to the left of B
will be- compressed and form' a rapidly-in-
-ereasing- means of resistance to the movement
of B-before the steam and’ exheust velvee a.re_. |
-shifted for the return stroke. RCDE -
. The: pressure of steam Wlll 1101: come be--- o
tween’ the valve H’ and. its seat, being pre- -
vented from ‘entering P’ by the pletou B cov- .
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 valve H, the valves .G acting as a.distance-
 piece between the. distance- pins. K. After
. this shifting of the valves,-the valves which |
~ are shown open in the drawings, Fig.-I, will
~ be open, and vice versa, so that. the rightward
stroke will be made and ended in manner simi-.

_ lar to that to the leftward. - .. -.:

If the preventer-plugs upon thesteam-valves

G project so far beyond the puppet-faces as to

make the distancebetween the plag-tacesequal

to or greater than that between the valve:seats
W and W/, steam will only escape from the
~ engine by blowing through :during -the time.
of the throwing of the valves; but such blow- |.
ing through will occur if the preventer-plugs |
be not applied. Butitis notnecessary that the-|
plugshof thesteam-valves G besolong asabove |
indicated, if preventer-plugs ¢ are  also pro-.
vided upon the exhaust-valves H H/. In the

example before us the preventer-plugs ¢ of the

valves H H’ are so long that the exhaust-

valve, which is in the act of closing, has 1ts
plug inserted in the port before the plug upon
the steam-valve for the same end of the cylin-
der A is fully withdrawn from its port, and

~ vice versa, so that there is no blowing through

at any time, and the losses 1n that way are
confined to leakage, the- steam and exhaust
valves performing the fanctions of puppet-
valves at one time, and those of slide-valves
at another. For the sake of brevity 1 desig-

nate such valves as H, H', and &, having pre-

venter-plugs k and ¢ attached, ¢“plug puppet-
valves.” | |
For mechanical reasons it is well not to

make the distance-pins K so long that the ex-.

haust-valve H or H’ will push the pair of
steam-valves  fully home to either seat W or
W/, It will be suifficient if the adjustments
are such that the pressure upon the back of
an exhaust-valve shall shift the line of valves
so far as merely to withdraw and insert the
preventer-plugs from and into the correspond-
ing ports, for the reason that when the ex-
haust-valveis partly open, and the steawm-valve

 is so nearly closed that the plug prevents the

flow of steam into one end of the cylinder, a
differential pressure is generated, acting upon
the back of the closing steam-valve, which
operates to force the steam-valve home to its
uppet-seat, carrying with it the opposite ex-
haust-valve to its full open position, as well

as the opposite steam-valve, and leaving a !

considerable clearance between the plug-tace
of the open steam-valve and the distance-pin
of the closed exhaust-valve. The shocks and

 the wear of the valves are considerably ame-

liorated by this clearance device, and by the
fact that the moving partsin the valve-cham-
bers are not artificially fastened to each other.

It is convenient for mechanical reasons to
make the channels M M’ by dnlling through
the metal of the exhaust-chamber, as indi-
cated at S in Fig. 111, and obscurely indicat-
ed by broken lines in the exhaust-chamber

{

i

L

" peeted pair of steam-valves G and the exhaust- | struction, the same inclosed spaces are placed
| in eommunication, the difference is solely
-structaral.. . - . SR

- In the. example . be_fq-—,ife', us the steam chan-
nels R R/ are curved-outwardly, and a recess
is made in each, as indicated by g g, so thab

‘the cushion-valves N N/ may not be disturbed
| by the currents of steam  passing along: the

“channel's R R.

The piston B -i_s‘ co mpdséd;- clhi_'e_.ﬂy _dﬁ_-irs;_l—:*le 'ﬁéual
head .and follower-plates and the three rings

a.¢b. Thehead and follower-plates are turned
~smaller than ‘the bore of the cylinder A, and
the rings @ a are rabbeted, so that when they
are-in place the rabbeted parts project over

the -head and follower-plates, and the. pack-

ing-rings face against the bore of the cylin-

der. over -the wlole or greater. part of-the

length of the piston B. This is for the pur-

pose of securing a sudden and fuall release of
steam through either of the cushlon-ports
O O’ when the piston passes over and be-
yond 1t. | |

When ordinary pistons are used in combi-
nation with such ports as O O/, having pack-
ing-rings included between head and follow-
er-plates, which fit loosely the bore ot the
cylinder, the release of steam through such
ports as O O’ begins as soon as the packing-
rings uncover them; but the steam Is wire-
drawn over the edge of the plate, until the
plate itself passes beyond the port. By se-

curing a more sudden and free release, as

aforesaid, the piston-clearance may be dimin-
ished, and other advantages gained.

The channels ¢ ¢ are for the attachment of
the ordinary ceylinder-cocks, for the purpose
of freeing the cylinder from water. 1 make
the channels ¢ ¢ terminate in the bore of the

| eylinder within the stroke of the piston B,
instead of the usual places in the counter-

bores beyond the piston-stroke, because if -
one of the channels ¢ is closed by the piston
B at the end of a stroke, the piston-cushion
will be made whether the cylinder-cocks are
open or not, whereas if the channel be not
covered, the cushion-steam will escape 1t the
cylinder-cocks be open, and the cushion be
spoiled, while the shifting of the valves will
be delayed, so that the piston is liable to
strike the cylinder-head, notwithstanding a
large amount of normal piston-ciearance.

I claim, and desire to secure by Letters Pat-
ent, the following, to wit: S -

1. The combination of the bored valve-

‘chambers D, D/, and F, valve-seats W W’ X

Y/, and diaphragms X X/, in the same line,
substantially in the manner and for the pur-
poses described. -

2. The eombination of the valves (x, H, and
H/, and their seats, the connected pair of
valves G forming a distance-piece between
the distance-pins K, substantially in the man-
ner and for the purposes described.

3. The combination of theindependentcham-
ber F and seats W W’ with the pair of plag

D in Fig. I; but as, by either mode of con- | puppet-valves G, connected by a bar or bars,



~or plugs k and 4, and seats W W/ .and Y Y/,
- with the valves G and separate valves H ZE[‘r
~which valves are capable of being thrown or. |

- 'actueted by steam- pressure upon the backs,__l-_l

- E, Whlch are too short to allow both valves-
,to be seated at the same time, substantially”
in the manner and for the purposes described.

.. 4. The combination of the chambers D D’/

L snd seats 'Y Y/ with the pair of plug puppet-

. valves H H/, separated by distance-pins K

- and dlsteuce piece or pieces G E, so far as to

| prévent the seating of both vslves at the

~ same time, substantially in the manner eud,_ -

for the purpeses described.
0. The: cembmatrou in the chamber D, of

- the seats W. Y, dlsphregm X, and valves G
- and H, which seets and dlephragm are con- |
neeted by the distance-lugs L L, substantially
~in the manner and for the purposes deseribed.

6. The combination of the preventer plug

T R N S L
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| ing-rings of the

of H or H/, substantially in the manner aud

for the purposes deseribed.

7. The combination of the channels cc, Opell- |
ing into -the eyllnder A within the stroke of
the piston B, with the cushion-ports O: O/,

cushlon-velves N- N’ and exhaust channels P

P, substantially in the manner aud for the

purposes described..

.8. The. guardmg recess g in the stesm ehsu N
_nel R, to receive the cushion-valve N, and pre-

vent 1t from being disturbed:by stesm pass-
ing through said channel R, as set forth. .
9. The combination of the rabbeted peck

the manner aud for the purpeses described.
NORMAN W WHEELER
Wltuesses. DU
- W. H. H. WILLIAMS,
J OHN M HA.GKER.
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piston B with the cushion- .
{ ports O O/ and valves N N, substantially in
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