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IMPROVEMENT IN COMBINED HIGH AND LOW-PRESSURE ENGINES.
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To all wham ?,t ma y cmwem.

_Be it known that I, THOMAS L, JoNES, of N atchez;, |
_m the county of Ad‘uns, and State of Mississippi,
“have invented a new and. improved Combined Hlﬂ‘ll
~and Low-Pressure ‘Engine; and I do hereby declare
“that the following is a ﬁﬂl clear, and exact descrip-
tion of the mnbtluctmn and operation of the same,

reference being had to the accompzmﬁnfr drawings,
making a part- of this bpeclﬁcamon in which— -

| I‘lgmes 1 and 2 are side views, showulﬂ' the valves |
in different positions, a portion of the walls of the

valve-chests being broken away, to 1‘6?’6&1 the opera-
tion of the parts enelosed therein, =~
- Iigure 3-is:a detached view of valve n 7,

Thls invention is an ad%pmtlon of my e(}mbmed--

Iuwh and low-pressure steam-engine, patented April

14 18b8 No. 76,776, and eonmst&. in a new arrange-
,-ment of. pa,rts 'whereby I-am enabled to use my at-
‘mospherie valve (3 por tion of" my patent) i1 connec-

tion with tlmt form of enn‘mes 0w in use on our

western rivers, enabling thun, with slight addition of

machinery and cost, to ietmn their pr esent 111rrh-p1*ess-

ure btmmbo..tt-enwules and, with my lmprovement,

. giving thewm the Mlmntwe of a vacuum, inecreasing

~ the speed of their fmty-toot paddie- W]l{:‘(ﬂlb three or

- four revolutions per mmnte mthout a,tldltlouﬂ,l ple,ss-
~aure of steam. ,

This impr ovement I h.:we pl.:wtlczully te::ted on u
-l.-,uge, scale, at Louisville, Kentuecky, on one of our |
‘river steamboats, and it ha,s pmvul to work to. pelfec-

o _-tlon in all its par tu,ul.:ub. o - -

- In the drawings—
" Acis the cyhndel-head

0 the er Obs-hemd
. D the slide-bar 83

i "'b F, two lempmmmnw Iods, whlch ka the mlveq .
-themaelves opm.ﬁmd by a o;_uu and yuhe from the_
main shaft; :

Gy a “ﬂde plpe,” dll‘.«ll]“‘ﬂtl mhuwbule of the cylm—

-{ler on-the opposite side to: tll.:tt uccupwd by the
btecmm-uhesb tlu, Lmtter not belnu shown.in the dmw-
ings;
- Tand J two IOLk-Slldftb, tlle for mer wmkef’ by the_'
| ':l'Ut] E, tmd the latter Ly the rod T'; |

4 4, a vocking or lifting-lever, aftixed to shafs L

HH, 1::1pes le.,ulmtr ﬁ om the ends of the main cyl-

inder mto the hlde plpe G, at each end of the Lwter,
o aml shown here in dotted lmes" o

‘K K, rods, cmmmtmg the 18‘5"&1‘1& L L to mlves
‘that open and close pipes. H H, respectively, and
"thus altematel} upemutr a passwe for the stea.m in

- L L two levu S, opemtt,d .«.ﬂtelmtelj,, by the: toes.
4 i,

-t L =t e

each end of the main Gylmdel, to exhaust mto the

Hside pipe” G;

‘0, a pipe, le ading from side plpe G to an uprlght |
F‘atnwsphel i¢” v.-.ﬂv{., chest M ; |
N, another upright mlve-cheht whlch I dt,nomlmte

the “condenser valve- clmst ? 1t bunu‘ of about the

same dlmenc:lml&, as the ﬁmnu, and :-;t;uldmfr beside
it; |

P, ) bte&m—passfwu, emmectuw the two chwta, M
and N a little below their centre;

(J, & pipe, entering the side of Lllest M a httle above
its centre, through whwh steam t,\h...msts from the -
valve- (,hebu to the open air; .

N, a side pipe, attached tn the bldb of mlve-ehest a
"T, mld | |

R, a pipe, leading fmm thb (,t,ntle of mde plpe N’
to the condenser. | )

. The opemtron of thesa several pﬂsl‘tﬁ is br iefly as

fOH{)W'b :

“When ﬂlé steam L"‘{h:LIIStb firom the Ief't—h.;md end

of the main cylinder, it passes, tlu‘ouﬂll pipe H, into

side pipe G, the toe 4 being lifted, so as to open bipe

“H, and the toe i being dbplﬁ%bbd SO as to- close, pipe
H" at that moment, as shown in fig. 1

When the steam exhausts from tlu, 11tr11t-11.-,md end-

_.'of the main c}lmder it also passes into. side pipe G,

but through pipe I, lever I bemg up, -and lever L.
down, as shawu in hrr 2. | -
TFrom side pipe (J‘ in uther case, the steam, under
considerable pressure, passes dir sot] y into valve-chest
M, where it forces up an atmospheric valve, m m!,

-.«.md blows off, through pipe Q, down to an e(lm“h"’

rium with the d,tmosphue or hﬁ‘een poundb to the

| square inch.

“The valve m m! then ﬂmlls by its own weight, (qs-_ _
sisted, if necessary, by the action of a spr ing, m?)

-and, a,t that instant, two balanced valves, conuected
on one stem, feent, in chest N, open and establish a

direct G(]IIIIH[IIHG:HIOH from Slde pipe G to the con-

“denser, through the parts O M P N N’ R, and in-
_sta,ntl), by the action -of the condensel the remain-

ing fifteen pmmds of steam are. condensed and a vac-

,uum pmduced in the esh.:mbt-end of the Imln cylm- -
der, '

The live th‘HIl is being admitted to the opposite

,-~end of the main eylinder mea,nwlnle, so that the pis-
“ton that operates rod B has a vacuum oh one side,
and a full head of steam on the other side, at the

same instant, and thus aets with the combmed force |

of a hwh-pressme and a low-pressure engine.

The valves. m m! and » u' ave apemted by means

of a hftmg-foot on shaft J similar to that shown at

LY. -
The two mlve—stems m‘ n* a,re connected to a cross—’



head, T, which is alternately raised and depressed by
the action of the rocking-foot, a bent rod connecting
the cross-head with the flat block or shoe that rests
on the rocking-foot, so that the latter supporfs the
weight of the cross-head, valve-stems, and valves.
 The cross-head is fastened rigidly to the valve-
stem n! by means of a set-screw, but the valve-stem
m slides through the cross-head a short distance,
which distance is adjusted by means of a stop, v, in
order that the steam-pressure, when above fifteen
pounds to the inch, may raise valve m, and allow the
‘steam to exhaust to the open air, whatever may be
the position of the cross-head and the other valves.
This arrangement not only insures the raising and
lowering of valve ma' at the proper instant, but pre-

vents all danger should anything connected with
steamn-chest N, its valves, or the condenser, get out

of order, or refuse to act, since, in such case, the
steam would simply blow off without going to ‘the
condenser, just as in a simple high-pressure engine.
Indeed, it can be made to act as a. high-pressure en-
sine alone, by raising the cross-head, and fastening it
up, in which position the two balanced condenser-
valves 1 n! will be securely seated, and the valve m m/!
open.

In my large engines, I provide a sleeve and lever
over rock-shaft J, for the special purpose of thus rais-
ing the cross-head, and fastening it. 0

"Among other advantages of this arrangement, it
enables the engineer to ascertain, at any time, just
what gain results from the employment of the con-
denser-exhaust in addition to the open-air exhaust.
- He has ouly to shut off the forwer, and run the en-

gine awhile, noting the number of revolutions per
minute, and then open if, and run the engine an equal
time, noting the revolutions,
revolutions made under each condition will show which
is most advantageous. |

In the large river-boats

onstrated, a gain of three to four revolutions per min-
ute over the high-pressure engine has been . noted
whenever the combination was employed.

In order to assist in securely shutting the valves
w, a spring, %, may be provided under the valve-
chest. | - ' |

The valve-rod =
since the chest N is so connected with the condenser
that the outward pressure is nearly always neutralized.
Indeed, the pressure is generally inward on this chest,
so that the steam has no tendency whatever to escape
from it, except to the condenser. |

" The throw of the valves m m!n n' may be adjusted
by changing their position on their stems, or by ad-
justing the cross-head or the lifting-foot,.or moving
the cam employed at the main shaft to work the rod
', It is, therefore, perfectly easy to regulate the
working of any part of the apparatus, and it will be
especially observed that the engine with my improve-
ment works as well backward as forward..

In fig. 1, the piston is at the right-hand end of the.
main cylinder, and the exhaust H is opening. Just
~ at this instant, the cross-head raises valve m m', mak-
ing a free passage from the exhaust-end of the cylin-
der to the open air, and allowing all but fifteen pounds
of steam to blow off. At the same instant, the valve
n * has seated, cutting off the communication with
the condenser. As it takes but an instant to blow off
1l the steam above fifteen pounds, the cross-head now
comes down quickly, allowing valve m m! to close, and
opening valve » 7', o that the remaining fifteen pounds

on which this improvement.
has been most fully and satisfactorily tested and dem-

will require but little packing,

L

when a comparison of the |

- in fig. 3. +

~seribed.

04,801

may go to the condenser. The passage to thé con-
denser continues open during the remainder of the
stroke, and is only closed when, on the return-stroke,
the toe ¢ opens the exhaust H; at- the opposite end
of the cylinder. At that instant, 16 closes momenta-
rily, to allow the newly-exhausted steam to blow off

to fifteen pounds, when it again unseats, as shown In

fig. 2, and keeps the way to the condenser open to the

end of the return-stroke, and so on, as long as the en-
gine is in operation. | ‘

The valves . 1! are balanced, consisting of a frame,
e, two annular rings, ¢ &, attached to the frame, and
working steam-tight in the chest, two circular plates,
n n, opening and elosing the central orifice of" the an-
nular plates, the frame and annular plates being at-
tached to that part of rod »! which is fastened to the
cross-head, and the plates n 1 being attached to that
part of said rod which extends down through the bot-
tom of the valve-chest, and is connected to the spriug:

Tt will be seen that the rod n! is thus in two parts,
connected only by the sliding parts e @ n, as described.
The construction of this valve is clearly exhibited

T

It will be observed that the open-air exhaust Q com-

municates with the side of the valve-chest M, so that

the valve m can rise above it—an arrangement which
allows the steam to blow off before the valve reaches
the end of its upward throw. .

The upper end of the valve-chest, above the orifice
Q, thus forms an air-chamber, which cusliions the valve,
and prevents all jar aud shock. |
~ In practice, the valve is found to work as smoothly
and silently under full head of steam as if operated by
hand. |

If necessary, the valve might be made to rise into
the mouth of a downward-projecting tube, closed steam
and air-tight at its upper end, in which case a perfect
air-cushion would be provided for the valve.

I do not wish to confine myself to the particular
form of valve shown in fig. 3, but may use any other
construction which, adopted in place of that, would
answer the purpose as well.  ~

" When I employ the form of valve described, as
shown, thie simplicity and beauty of the operation of
the parts are particularly noticeable, the simple verti-
cal movement of the cross-head performing three
functions, viz, operating the vaive m mt, raising and
lowering the frame e and annular plates a g, and mov-
ing, at the proper moment, the valve-plates n. It
would be difficult to effect such complex movements
with simpler mechanism. |

Having thus described my invention,

What I claim as new, and desire to secure by Let-

ters Patent, is—

+

-

1. The combination of pipe O, valve-chest M, valve
n, and pipe Q, when the latter is arranged at the side
of the valve-chest, with an air-chamber above it, sub-
stantially as set forth. -

9. The cross-head T, in combination with the valve-
stem 2}, fixed to it by a set-screw, the valve-stem 1%
sliding loosely through it, and the stop v, to regulate
tlhe distance which the rod m! slides through the cross-

~head, substantially as and for the purposes set forth.

3. The combination and al'ra11gemeuﬁ of the valve-
chests M N, valves m m! # n!, passage P, pipes Q R,
cross-head 'L, and springs m* »’ substantially as de-

THOS. L. JONES.

Witnesses:
CHAs. A. PETTIT,
SoroNx C. KEMON.
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