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' ""”::'-':To aZZ whom zt may cance?m N S
Be 1t known that I FREDERIG K ELSWORTH_

of New York, in the _flupper Ste‘i,mj and.

‘close, this taking p

20 ‘are altered for the- purpose of showmﬁ Il’lj?’-

o 1mprovement herem&fter described.

. shafts

‘StexeLs, of the city
State “of New Yoﬂ{ have invented a new .
. dand useful 1mprovement on” appqratus for
. opening and
~ valves of steam-engines; so that' the steam
 will act with greater practical efficiency than
it would without the improvement herein-.
after partlcularly ‘described,
such a nature as te be easﬂy and fxdmn—-;
~ tageously arranged for and apphed to wm-;:*
- ously- arranged. steam -engines. - -

Figure 11is a drawing of the. steftm chest _'
side- -pipes, and the app‘tmtus 1mmed1f1,tely
~ connected with and used to work the steam
~ and exhaust-valves of steam engines; as gen--
- erally arranged for low- -pressure, _
valve steam engines; excepting such parts as |
E;13 completmo the: other half stroke.
| pin O being- moved bV the AZENcy. of the
o ';j--eccentrlc of the engine.
SR -,_the; steam-chest ‘B, b, are the side- plpesj_;'
' 7, CE, R, are ‘the bonnets on the steam- |
--_chest D" D2 !
 for valve- stems; B, E" @, ¢® are the valve-
- gtems; F’, F2,. f 2, are the hfteIS, G’, G2,
- .are the hftmfr-rods
. bearings for 11ft1110—-r0ds, I" 12 ale the feet |
on lifting-rods; K’, 1X* are the toes on rock- |
are the bearmﬂ's for rock-
shaft; M, 1s the rock- shaft N is the rock-
- shaft arm; P’, P? are the upper valve-nuts
on the upper Stemm and exhaust-valve-stems |
the lower ones being 31m11f1r but not repre-
. gented in.the’ dra,wm : O 1s the rock-shaft |
f,pm to which the eccentric-rod is connected.
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FREDDRIOK E SIOKELS OF \TDW YORIx N Y

METHOD OF OPENING.'- AND CLOSII\TG VALVES OF STEAM-ENGINES |

Spemﬁca,tmn formmg pa.rt of Letters Pa,tent Ne 3 802 dated Octobel 19 1844 Remsued J' a,nuary 1
| o P 1861 Nas 1 112 and L, 113 R .. -

closmn‘ steam

‘In the aecompwnymg drawing A, @, s
',
H’, H2, 7/,

L!: L2

I Wlll now’ descrlbe the usual combination

'__and arrangement together with the usual
- 40 mode of operatlnﬂ the heretofore mentlonedfl
~ parts, in connection with the accompanying |
- drawing, for the purpose of hereinafter,
.~ ‘more particularly showing the dlstmctmnj
-+ between the usual. mode, zmd my ‘mode of
- | 45 3*md 1mprovement 111, arral’w‘mﬁ' and com-__'
~ - bining them, so-as to. produce new . and use-
| ] flll I‘@Sﬂlts | | L
SR pm O moves in the d1rect10n from_z-;
L '-7 toward 2, the toe K? acts upon the foot 155
. 80 and causes 1t to rise, thereby. opening the--‘_ |
" upper steam and lower exhaust-valves, the | p
valve-stem-nuts . being so placed on  the

valve-stems as to c‘mse the Valves to 0pe11j”

As the

e*;hcmst
it being of

“the other valve-stems.
‘ment of the pin O, in ‘the dlrectmn from 7
“toward 2; 1etummo the toe, K’ acts upon =~ =
“the foot I’ ‘LHOWIHG‘ it to lower and allows
double- s

d?; are the stufling-boxes |

feet, lif
, P ::‘Lre the

1

TR ) of the pm O returmng in the dllectlon from
2, toward 7, the foot I* lowers, causing the ~
lower:- e"{haust-valves to -
ace while the engine is =~
“completing one half its strole, after which
| -continuing the motion of the - LR
direction- from 2 toward 7, the toes K" Kz

pin O, in the

being so placed upon the rock shaft M in S

and

-'connectlon with the feet I’, 12, that the toe--;:'-"" :
X', comes in contact with the foot 1’,

'_j-_causes it to rise, and the upper exhaust and =~

lower stean- valves to open, the valve-stem- =

‘nuts being placed (as before descrlbed) on .
And by the move-

the upper e.ﬂxﬂaust, ‘and lower Steam-valvesf
to close, this taking place while the engine =~

T will now describe the nature of my 1m¥'f.--
_provement

The

It will be seen .
therefore from: the foreﬂomg description.
of the usual mode of opening and closmg PR
the steam and- e\haust valves of steam en- o
“oines, that while one hftmg-rod Wlth its B
ers, and valves, attached, is in'mo- -~ = §
tion the: other lifting-rod, Wlth 1ts attach---
ments remain stqtmn‘lry -- E

which consists in so regulating
-the period of the movements of the valves, as

to leave the plStOIl free. to complete each
stroke, also to give any desirable lead to -

- the exhaust- valves, and allow the piston to.

“and before the Iower exhaust: valve is closed, 100 -
‘the steam-valve being opened without a = = -
lead, and after the exha,ust valve on the |
';-'correspondmo' end of the cylmder has been
“closed. P s o

My 1mpr0vement further consmts, in. a.

be in ethbmm near the completmn of 1ts - )
“stroke - (1t not bemo* qbsalute]ly necessaw[;; B
‘if desirable; to give a' lead to the steam-{

“valves as heretofore,) which is-
§_0penmﬂ the lower exhaust-valve, before the-: e
end of the 11]Z}Wﬂld stroke of the plston and
‘before the upper e‘ihaust-valve 1s-closed,and. -+ -
‘opening the upper exhaust-valve, before the
| end of the downward stroke of the piston, - '

ecuhar arrangement of the toes on’ the

_rock-shaft, feet on the hftmg—mds and the
fconnectlon of the lifters with the valve- =
F ;.stems t() carry mto effect the above Stated *

........
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- The toes 'K’,' K? are so placed as repre-
sented 1n the drawing, in connection with
the feet I’, I%, so that, before the toe K2 has

ceased to act upoen the foot, I2, the other
toe K’, commences the raising of its foot

I’, and so that before the toe X’ has ceased
~to lower 1ts foot, I’, the other toe K2 has

- commenced to raise its foot I2, as by the
- moving of the rock-shaft-pin O in the direc-

16

tton from 7 toward 2, the foot I” will
commence to descend in the direction from
3 toward 4, and the foot, I? to raise in the:
~direction from 5 toward 6, then, by a further
- motion of the pin O, in the direction from
15

7 toward 2, after the toe K’ has allowed the

foot 1" to complete its descent, the toe K2,

- continues to raise the foot 12, then by the

20

motion of the pin, O in the direction from
2 toward 7, 1n returning, after the toe K2,

has allowed the foot I* to lower some dis-
tance, and during the progress of the foot

- I* downward, the toe X’ commences to act,
~and raises the foot I’, this taking place

25

- during one half the revolution of the en-

gine; by a further motion of the pin O in

‘the direction from 2 toward 7, the toe K’
continues to raise the foot I1’, after the |

~ toe K?* has allowed the foot I* to complete

~ its descent, then, by the motion of the pin
. 30

~ turning, the toe K’ allows the foot I’ to
‘descend, and after the foot I’ has descended

O 1n the direction from 7 toward 2, in re-

some distance, and is yet on its downward

~ motion, the toe K? comes in contact with,
and commences to raise the foot I2, this
- taking place during the other half revolu-
‘tion of the engine, the descent of one toe

- ~and one foot while the other is rising, takes

40
engine 1n the direction from 7 toward 2, as

| :45

~and to be equal, or nearly so, to the rise of |
the toes above the upper surtace of the rock-

50

place at or near the center of the engine the

pin O, being moved by the eccentric of the

shown in the drawing, and also in the direc-
tion from 2 toward 7, in returning.

- The nuts, attached to the stems of the
steam-valves are so arranged as to be ad-

justable, and allow a slip of the lifters,
operating thereon, of an inch more or less,

shatt.

- Having thus far explained my improved
combination and arrangement of the rela-

" tive position of the toes and feet, and also

the effect which such combination has upon
the motion of the toes and feet, I now will

explain my improved combination of the

- relative position of the toes and feet and
‘their connection with the steam and exhaust-

- valves; and the improved effect which the
s

whole of my combination and arrangement

. has upon the operation of such valves, and
~the more efficient working of steam-engines.

. As the pin O moves in the direction from
- T toward 2, and while the toe K2, acts upon’
65 the foot I? and raises it with the lower ex- |

motion of the

arrangement of the valve-stem-nut, P2

the toe I’ is descending, by continuing the

7 toward 2, when the foct I’ has finished its

| haust-valve, and while the toe K"_' , allows
‘the foot I’, ‘with the upper exhaust-valve
to lower, the upper steam-valve remains un-
moved in ‘consequence of the position and -~
. ent we-stem-nut, £ gq
‘and the sifter, I'?, as shown in the drawing, |
the under surface of the upper valve-stem-
‘nut P2, being placed so far above the lifter,
‘which acts upon it, as the toe I2 raises, while =
concing, VY. CONLnULI, 7%
pin O, in the direction from 7

motion, and the upper exhaust-valve closes

‘the upper steam-valve opens, in conse-

quence of the lifter 2 being brought in con-

2 toward 7, in returning, and as the upper

steam-valve closes, the toe, K’, comes in

contact with the foot I” raising it, at the

same time opening the upper exhaust-valve,

“this taking place during half the revolution

85

of the engine, and by continuing the motion

of the pin O, in the direction from 2 toward
7, and as the toe I{* allows the foot I% to
lower, and the lower exhaust-valve to close,

the toe I’ continuing to raise the foot I, '

continues the rise of the upper exhaust-

valve, causing the lower steam-valve to
. ' : - PP .
open, as the lifter, f* acts upon the nut on

the stem of the lower steam-valve, in the
same manner as the upper lifter F? acts

steam-valve, as hereinbefore described, and
by ccntinuing the motion of the pin O in

the direction from 2 toward 7, the toe K’

continues to raise the foot I’ with the upper
exhaust and lower steam-valves, then in re-

bk |

steam-valves to lower, and as the lower
steam valve shuts, the lower exhaust-valve

95

upon the nut p® on the stem of the upper
100

turning, 1n the direction from 7 toward 2,

1t permits the upper exhaust and lower 195 =

opens, In consequence of the action of the

toe KX? on the foot 1%, and the connection of
these valves as hereinbefore mentioned, this
taking place during the other half revolu- -
‘tion of the engine. s

L, 1s a movable bearing, supporting one

‘end of the rock-shaft M, which is operated

‘upon by screws R, 7, so as to raise or lower
the rock-shaft, so as to vary or suspend the =~ =
~operation of my improved combination and

arrangement, hereinbefore described.

I have herein first described the usual
mode of -opening and closing steam and ex-

haust-valves of steamn engines, and lastly de-

scribed my improved combination and ar-
rangement and its mode of action. I have
‘also in this specification, described my im-
‘proved combination and arrangement of the
apparatus for opening and closing steam

and exhaust-valves in steam engines as rep- -

resented in the accompanying drawing, be-

ing aware that there are.various ways by
which my combination can be applied to

130

: | - 80
tact with the valve-stem-nut P2, then by the -
~motion of the pin O in the direction from

90
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- stroke, thereby, being enabled to shut a por-
. tion of the steam- bemﬂ' ex_musted into the
T _Ste‘tm-chest nearest: the pist
et be used 1n combination with steam emltuedj
... 55

- equal rLpphﬁatmn. of force to the
" wheels, which- communicates a

o 60

P S -'-motlon to- the steamer a,nd Whmh h‘lS more

-'-'sult the chﬁerently arranged encrmes now
1n use, all of which ways will mvolve the il
same mechanical pr11101ples o
The movable bearing in the dmwmﬂ for. |
-modlfylng or %uspenchno the opemtlon of
~ my improved combination, can be made to
. raise and lower by means of a lever attached

- . to it, so as to be readﬂy kaed by the;
':enwmeer when desired.
T B

X e ',_5: o 45

In engines having sepmmte rock shafts t03
S open and close each valve, a variation of the

-~ length of the connectlon between the re-
. spective rock slmftsj combined with the slip
. Dbetween the connections, working the steam-
" 15 valves, would constitute, and be one. method,
- of carrying out my improved cembm‘l,tlon,f
~another mode is, by placing pileces or cams
o .'_l-§--up0=n the toes, or rock-shafts without toes,
. or by mochfvlnﬂ' the shape of ‘the feet upon
‘the: llftmo -rod, by placing cams thereon or
e othemﬂse so as to operate in connectlon,
oo with the other p‘LI‘tS descrlbed in the |
3',“"-'_”'_'dmwmg S

- In engmes havi ing one wck shaft to worki-_
‘the steam-valves, zmd another to work the
~ exhaust-valves, my 1111pr0ved ‘combination
- would be produced Dby altering the position
~ of the toes on the rock- shaft working the

 exhaust-valves, so as to be snmla,r to the
toes and rock- slnft shown in the drawing, |
T thereby causing the toes on the rock-shaft, |
~ working the Steam-v‘llves to operate them at
~ the same time the steam-valves open, with
o my. comblnatlon and fumnoement attached_

to the engine.

_. By means of my combmatlon md im- |
o :pwvement in the relative position of the
~ toes on the rock-shaft, with the nuts on the

- valve-stems ‘of the steamn- valves, and thelrj-

relative p051t1011 to the valves, as herein set

- forth, any desirable lead may be given to

. the exhaust-valves, without the piston of the |

. steam- cylinder bemc- subjected to any oppos-
~ ing force or (:hfﬁculty in consequence thereof,

'whlch effect cannot be produced by any de-—'_

L o viee heretofore known or used; besides, both

~ exhaust-valves may together be open- for
~desirable moment of tlme 80 that the

- of the steam cylmder shqll be in equilibrio, | m
‘when it shall nearly

L from the bmler, ’to dlwe the plston the re-
© . turn stroke. = . '

By the use (if my

~sudden and |
alternate impetus as well as 11111011 tremulous;

piston b

piston. | the middle, or ‘nearly
motion of the rock-shaft, both hftmg—mds,f B
;__W1th their exhaust- vqlves shall be partly W
‘up, as herein described ; and Talsoclaimin -~

‘eombination with this arrangement the shp_;“--'j-f"y"_' o

“of the lifters on the stefun—— alve-stems, as |}
“described, to insure the closing of the ex-
“haust- Valves before the opening of the =
steam-valves cn the. cowespondmg ends of .
the cylmder as herein described. - R

FREDERIGE ELSWORTH SIOKELS |

have - cempletecl 1ts

on, that it may

combmatlon the unQ 1
prddle -

‘Having thus fully debcrlbed the nature of

| upper surface of the rock-shaft, starting ‘at
‘the connecting pomt even with the upper -
surface, and the slip of the lifters upon the - -
‘steam-valve-stems, wrth the peculiar and — §
| relative oper ation of the valves for admit-
ting to, and exhausting steam from, the cyl-
'mders of steam engines in a more efficient -~ B
‘and practical manner than. by . any means.__”.?,,_“_'
“heretofore lmown or ‘used, causing various - ¢
parts of the engine to perfmm Wlth much .
‘oreater facility, thereby, iner eqsmg Speed or,
j-sawmg steam and fuel. o oo
‘What I claim therein as new and desme’ LT
.to secure by Letters P%tent 1S~ e
1. My improvement in the periods. of the --
'mo-vements of the valves, by which they are
‘opened and closed 1elatwely to each other, =
and to the movement of the piston, by
means of which, the piston completes eachl_ S .
“stroke in- ethbllo or nearly so without ad- |
mitting steam against the movement of the !
1ead to the steam-valve; Whlch_._' Sent
is effec ed as before stated by openmg the .
lower exhaust-valve, before the end of the -~ =
'_;upwmd stroke of the pls;ton, and before the B
~upper exhaust-valve is closed, and o pening 95
.| the upper exhaust-valve, before the end of
the downward stroke of ‘the piston, and be- &
fore the lower exhaust-valve is closed; the:
movement of the steam-valve being so regv .
lated as to admit steam to the cylinder, only N
‘after the exhaust valve on the correspondmo"._ L

end of the cylmder has been closed. -

2. 1 also claim as my next 1111‘:>r0vement-
_‘md as a means of carrying into effect my o}
. 151: ‘and essentml mpr ovement, the ar-
_.mno‘ement of the toes on the rcclz: shaft, in -

| such manner relmlvely to the location: and;__j EERTE
a | form of the feet or the lifting-rods, that at
so, of the rocklno*. -

Wltnesses G
|  ALFRED SGOTT, TR

s B

110

"Wwi M B SIGK:ﬁLS .

or Tess tendency to shake the engme out of-__'j--_-_;-__ij' o
line, will be in a great measure, 1f not R
) Wholly overcome. =
.L.my 1mprovement in the combination of the =~
‘toes attached to the rock-shaft, with the nuts = -
-attached to the stems of the steam-valves,
and the relative use of the toes above the -

70

100 K
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