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PATENT OFFICE.

AUSI‘IN SEILLY OF ALTON ILLINOIS

IMPROVEM ENT lN VALVE GEAR FOR STEAM ENGINES

. spe‘ciecaﬁon »)f'o'rming' ﬁart of Letté'rs Pé;t_eﬁt No. 7 8,764; &eted- Jﬁﬁe 9, 1868.

- To @ZZ whom Lt may concerm:
. Beit known that I, AUSTIN SEELY, of Alton,
in the county of Madlson and State of Illinois,
have invented a nmew and improved Expan-

sion-Engine; and 1 do hereby declare that
the following is a full, clear, and exact de-

Serlptlon theleof Wthh will enable others

skilled in the a1t to make and use the same,
reference being had to the accompanying

drawings, fmmmg part of this specification.
F1gure 1 is & top view of cylinders.

- Figure 2 18 a vertical sectlon of the eeme,..

threuﬂ*hmm ﬁﬂ' 1.

I‘wure 41is a honzontal eeetlon of the twou |
eyllndere through the eormec’rmgnplpee and

valve-chests.

Figure 5. is a detaﬂ pelepectwe view of ‘uhe'
CétlIl-—lOd on the pm used for reversing the'

~engine.
| Fln'ure 6 is a series ef dlagla,ms, showmg
the relatlve poeltlens of the \Telvee and ]_Z}IS-

~ tons. -
Flgure 718 a m0d1ﬁeet10n ef the plpeneon-"

neetlens

Similar lebtem of reference mdlca,te GOI‘I e-a' |

sponding parts.

My invention consists in the arr enfrement

of dewees as will be heremaftel mme ful]y

descubed |
Engines heve been eonstl ueted Wlth auxﬂ-

ary expendmﬂ'-cylmdere, for using the steam |
‘at a lower pressure after it has “driven the-

‘piston in'the first cyhnder These have the
exhaust side of the first cylmder communi-

cating with the recei vmﬂ' or eteem su‘l.e OF ’rhe_.

auxiliary cylinder.
In my improvement the reeewinﬂ* eldee of

~ both cylinders are connected, and a- portion |
~ of the steam used in the first cylinder is ex-. i

‘hausted into the air in the usual way, and

- another portion by expansion drives the pie-
I]' :

1854, B. F. Day obtained Letters Patent, No.
11 119,f01 acompeund engine using the steamg '

tons of both eylinders, as will be shown.

expansively in two cylmdels, eonnected as
last desecribed. -

Slidesvalves are used, and both cyllndel s |

receive steam from the same throttle, which

 presents a variable ed;]uetment of the @g..z

pended steam.

Prectleal difﬁeultles in reversmﬂ' end otherc- | full-stroke cem-rod f, Whleh elso operates the- o

F]ﬂ'ure 3 1s a elde elevatwn of cylmdels A

' | wise manceuvering or ha,ndhnﬂ this . eno'me' .
render it meapeble of sueeessful a;ppllcetlon; o

on boats; and my invention is designed to so.

| improve, and substitute for some of its parts, -

improved devices, that the expansion of steam

in two connected cylinders can be madeé avail-
~able and practicable on boats or elsewhere.
To apply my 1mpr0vemeut<§ two eylinders, =

A and B, figs. 1 and 2, are connected by the
pipes C C which open mte the steam-chests

1 of the two cylinders, as shown at figs, 2 and 4.

The pistons of the twoengines conneet to the |

same shaft by erenk%, at 11frht auﬂes with .

eaeh othe1

" On the sheft are cams and yokee, of thei_ o
:ueuel construction for opelatlncr the valve-a;.
gear of both cylinders.

In fig. 1,
or steem—velves, and E E are the exheusta

valves, of cylinder A.
from the throttles T, through the side-pipe

1 p’, which opens into their velvenchests, and'-_'-
~-13he second exhausts a portion of the steam
| used through the exhaust mde-—plpe 1’ lead- o

ing to the escape-pipe p’”’. .
These valves may be double or smo*le pup-

pet-valves, of the ordinary construction, and

are operated by levers and lifters, as hereth

| fore made, nothing new being claimed in- -
‘their specific 0peret1en These velvee are

shown in section at R ancl E, fig.
The steam-chests of c:ylmder A contem, in

_adchtlon to the valves just deseribed, auxil-
‘iary valves V, in separate chests, the ports of
which open mto cylinder A, and the valves,
| when lifted and seated, open or shut off steam ;
-f'eommumcatlen from. the said eylmder

into these valve - eha,mbers, ;just a,bove the.
valveeV as shown at fig, 2, and by the lifting

' of these. *sﬁ'a;lv*esj part of the steam within cyl—

‘inder A escapes into cylmder B, and, by 6x-

pansion, drives the piston of the la,tter !
‘The said valves, when seated, prevent the
reaction of the steam into eylmder A at that

‘end which is exhausting, and the timely lift- .
ing of these auxiliary valves, to admit the -

Steam into cylinder B, and again seating to
‘prevent the reecﬁlen aforesaid, is accom-
‘plished by levers and lifters, operated by the

‘The cam-rods eon-

. nectlnﬂ‘ them with the rock-shafts are shown
fa;tf, C, andf’ fig. 1. - - o

the Vah es R R are the 1eceivmn*-i .

‘The first take steam

The o
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exhaust-valves E E of the same eylinder, for
the lifter-/ which raises the levers v v of the
auxiliary valves V V, and the lifter //, which
raises the levers e e of the exheust-valves E
E, are all loose lifters, and work with sleeves
on the rock-shaft 7, the latter carrying the
fast lifter 6, which receives its motion from a
- cut-off cam, by the rod ¢ and pin m'”’. Said
lifter b raises the steam-valves R. The loose
lifters receive their motion from a full-stroke
cam by the rod f, which vibrates a secondary
~ rock-shaft, * 7', communicating its motion

to the loose lifters !, by arms ¢ a and ]mks
1.1, thelatter being eonnected with arms o’ a :
-~ attached fto the smd loose lifters. |

Both of these rock-shafts are prowded wu:h

outer arms and pins, for hooking on the cam- .

rods c.and f, to their 1espect1ve roek-shefts,

as will be shown.

; The valve-gear of cyhnder B eonswts of a

- singlerock-shaft, with fast lifters, and an arm,
h, w1th upper end lower pin, h R ,- 1o hook:
thereon a full-stroke cam-rod, 7. The valves
“are lettered R’ R/, E’ E’, and together with

1ts levers and llfters are of the 01d1nery con- |

struction, and are shown in figs.1and 2. The
~ secondary rock-shaft +* #/, on cyllnder A, has

is the pin on the cut-off rock-shaft » ».

receiving-valves R R, by means of a pipe, U,

leading from it to the side- -pipe p’. A simi- |
lar throttle - valve, T', admits steam to. the

pipe p, connecting the two valves V V, by
means of a pipe, 3 These pipes ¢ and V' are
connected by a horizontal pipe, T’/ which is
shown with an opening, z, for the main steam-
pipe from the boiler. '
I'he throttle T admits, when opened, ad-
‘ditional steam to the cylmder B, so that the
steam expanded in both eylmders can be
augmented in cylinder B, by admitting steam

from the boﬂer thr01wh the sald th10tt1e-
valve.,

By this means the enﬂmeer is enebled to

increase the power of the auxiliary eylinder
~at will, when it is necessary to do so, for the

._1ewu1ar action of the valves on cylinder B |

- does not interfere with the continuous press-

ure of the steam through T’, as will be shown.

Thig arrangement of a eeeond ‘throttle is of
great advent&ge, for the current around river
ben ds, and in other places, is often very strong
requiring the full power of the engines to be
exerted.in propellmg a boat en‘elnst 1%, |
When the steam is admitted thr ough both
throttles, a variable expansion is the result,
and this can be controlled and regulated by

~the amount admitted through either throttle,

or by entirely closing one of them.

The relative actlon of the valves of both
cylinders is shown in the skeleton diagrams,
- fig. 6. As the action of the valves at both

-‘ ends of the cylinders is identical, those of |
one end only will-be shown, ton'ether with the
- 1e1et1ve p051t1011 of the plstons T,

In Dleﬂ'mm.'I the piston A is up,.piston B )
at the centre, eud going up, the valves E R

V R’ are seated, B/ being up, and the crank
of B on its upper half centre.

Diagram II. The piston A begins to de-
scend, Velvee R and V lifting too'ether A
takes steam for the down stroke through R,

and steam also fills the pipe C, stopping et_.
the valve R’, which has not yet lifted. The

piston B is pa,st the centre,its crank Just past
the half centre.

- Diagram III. Valve R seats, cuttmﬂ' off the

steam from piston A, when neerly at half

stroke down, piston B has arrived nearly up.
" Diagram IV Valve R’ lifts, E’ having-
seated, and the steam expa,nds in both cylin-
ders, drlvmg piston A to the bottom, and pis-
‘ton B to the centre, end its erank to the 10we1

half centre.

~ The same action then follows at the other -
ends of the cylinders, so that while the pis-
ton of A is driven by expanded steam, the
oreater portion of its stroke each way, that_;
-of B is wholly driven by expanded steam, un-
less the throttle TV is opened, in which case
' the pressure in both eyhndels 18 equal[y a,un'n “

| - mented.
- a lever-arm, m, for WOlklIlﬂ‘ the 1001{-shaft by |

hand, and upper and lower pins m’ m/’. m'"’

| then throttle T being closed and TV opened,

- The throttle-valve T admits steam to the:| the valves R become neutral, the valves V B

To prepare this engine for reversing Shlp
the full-stroke rod f on its reversmmpm m’,

aetmg as receiving-valves.:
- The cut-off cam- rod need not therefore have

2 ‘hook, but be prowded with a str ep-Jomt as
‘shown at fig. 5. - .
- Forreversing eylmdel B, ship the 10d fon -
‘the upper pin 4’ of the arm 2. The steam is
‘shut off at T, and throttle T” used only in re-
versing,

After gettingunder headway, towork the en-

oines expanswely, T’ is closed and T opened. .
When using throttle T’ alone, the valvesR
R become neutral being simply lifted and

seated without a,dmlttmn' steam, and to pre-

vent the pressure from ‘Wwithin the cylinder
from raising the said valves and their levers |

the former are fitbed with a slight slip o

their stems, Just sufficient to a,dmlt the steem )

to the space above the varlve, thus preventing
the raising of their stems and levers.

A sumlar slip may be given to the velvee
Y V for the same ObJth
double throttle. the eXpanswn of steam may'

By means of the

be varied between the maxima a,nd mlnlme
extremes, -

The cost ef my enﬂme will be no greater -

than that of the common ones of equa,l nomi-

nal horse-power now used on stern-wheel

boats, and will bean improved substitute for
the same by connecting the cranks at each
end of the wheel with one eylinder.

By this arrangement of an auxiliary ¢ylin-
der, T propose £ expand steam to ten vol-
umes, which give an effect, in proportion to
that of a helf-stroke cam, as 31 to 17, nearly.

l I have contemplated veuous modlﬁeemons._ _
of the valve-gear of my engine, each of which

/
/
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‘would be attended with certain advantenee
For example, in the valve-gear of eylmdel A,
the positions of the 1oek-qhafts could be re-
versed, also the cams on the main. shaft,

- which would connect the full-streke red With

the rock-shaft now shown at " 2/, This
would necessitate the lapping of one pair of
full-stroke levers; there would then be two
tight lifters and one loose one, the reverse of

 the present arrangement. Again, by con- |

~ necting the f1.111-st1 oke rods to common links,
the operation of reversing would be reduced

to the simple motmn of raising and 10Wer1nn"

the same.

T'o obviate the filling of both plpes C eaeh .

time the steam is admitted by the valves R,

a modification of the pipe- eonneetmne may

be made, as shown at fig. 7, in the red dia-

gram, where T and T’/ are addltlonal throttle-

ValvesT one on each elde of the me,m throttle-
alve | |

The eenneetwnq are made as shown, t be-
ing the pipe connecting the three throttles. 2z |

is the opening for the Ste&mnplpe From the
‘boiler p p are short pipes, leading to the valve-
chambers V V. .# is a short pipe leading

- from the chamber of the threttle valve T to_

the receiving Sldeeplpe [

By this 1mpr0vement when valves T’ and'

T’ are closed, the steam is admitted to the
pipe C alter uately, and only When the valves
V rise from their seats, =

This arrangement dlsperiees Wlth the SIde-g |
~ Ppipe p, connectmo‘ the chambers of the valves

VY, as shown in the other figures. When the

throttle-valves T* T are Opeued the steam

from the boiler then augmente the expansion
of steam in the eylmder Byand eonsequently
equalizes the pressure in both eylinders,
- This improvement will be found to econo-
mize the steam by lessening the radiation and
eondensatlen which take ple,ee when both the
plpes Care ]a:ept ﬂlled -

“The Shaded dlawmn‘ at fig, 7 exhlblts an-

other and preferable manner of arran oing the

‘connections of the three thlottle-valves In
this modification, the valves V V are 0011-.
nected by the S}de—p1pe p, and the receiving |

side-pipe p’ dispensed with, the throttles TV =

and T’ being situated in a pipe connecting

the three thlottles, as shown in the drawmfrs_'} o
at fig. 7. Trom this pipe, short pipes ¢’ con- .

'neet with the receiving-valves R R, and a =
single short pipe ¢ connects the side-pipe p,of

the valves V VY, with the pipe connecting the

_three throttles, as shown. 2z is the pomt of
junction of the steam-pipe from the boilers.

In this figure the elbow-pipes, shown in the -
red d1eﬂ*1am are. employed to connect the

| throttles ST T” with the receiving-valves, and
‘the gingle throttle, T, is used to admit steam |

from the boiler to the auxiliary eylinder B.

The valves T/ and T’ are closed when the o

used.
I claim as 11ew, a,nd desire to eeeme b}? Let--

ters Patent— |

1. The additional thl ettlesT a,rrantred Wlth_
reference to both eylinders, eubsta,utmlly as
shown, for the purpose of operating the en- -

| engine is backing, thus rendering the receiv-
-_ 1n0~-1va,1vee R R neutral, as bef()le mentioned.
This arrangement I- consuier preferable to -
any of the ethers Whe1e only bwe throttles are

gines, and controlling and modifying the ex- .

‘pansion of the steam used, all as set forth. -
2. The expansion-cylinder B, in combina-
tion with the additional thr ottle T’ , sutbstan-

tially as and for the pmpoee shown end de-.

scribed.

USTIN SEELY
W1tneseee;

FrANK H. PERGUSON
J. T, Rice.

||||||

- 3. The edditlonal ’Uhrettle valves T’ T’ ’ s era' R
| ranged in the pipe-connections, ellbst&ntlelly -
| as ehoWn, end for the pur 0Se speelﬁed
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