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To AII WHI0M II MAY 00NCERN - - 
Beit known that II, AD0NIRAM IKENDAII of Bufalo, in the county of Erie, and State of New York, have 

invented certainnew anduseful Improweuentsin Steam-Regulatingand Cint-of Walves; and Idohereby declare 
that the folowingis a ful and complete description of the same, referencebeing had to the accompanying 
drawrings making a part of this specification, in which- - 

Figure 1, plate 1, is a front view with the walve closed? 
Figures 2 and 3are front views with the valve open. 
Figire 4 is a detached wiew. 
Eigure 5, plate 2, is a top view. 
Figures 6 and 7 are inside views. 
Figure 8is a transwerse segion 
Figures 9 and 10 delachediews of the valve. 
Figure 11, a detached section, - 
ILike letters of reference refer to like parts in the several wiews. . -- 
I am aware that oscillating circular steami-walwes have been used, and operated by pawls and levers, as 

described in the patent of B, Sanderson andothers, but which Ido mot claim. That which distinguishes my 
invention from al others is as hereinafter iesoribed. - 

A, fig. 1, is a valve-chamber, in which a valve hereafier described is located, and of wich B Gare the 
stean-pjpes. ID, fig. 4, i8 a rock-shaft projected through said chamber, and to which the valve referred tois 
attached, and by whichitis operated by the wibrator II, fig. 1. - - - - 

Ig the upperarms Fof this wibrator arepivoted pawls'G, which aremade to engage thelug EI, and thereby 
operate the valve, as Will hereafter be shown. Immediately back of the pawls isarranged a pair of levers, I, 
the lower ends of which are pivoted to the chamber. The upper or free egids are made to slant upward to a 
point X, as shown in fig. 4, thereby forming apair of inclined plames upward from the pivoted ends, 

hese levers Iare connected to a lever, J, by a pair of links, K, fig. 4 and by which the said levers I are 
?perated as and for a purposepresenty hown. Immediately behild the levers Iis alever, II, pivoted, at the 
point X, to the valwe-chamber, and connected to the lever J by a link, M, fig. 2, the two being operated con 
ijointy, as wilhereafterbe shown. N, fig, 9, plate 2, istlevalve abowereferred to. Ihis valve, as wilbeseen, is 
circular inform, with deep, sguare openings orports 0 cut in theperiphery. In the edge of this valve is a deep 
groove or channel, P. -- - ' - 

Ihe position of the valve when in place is shown infig, 8, in whichit will be seenthatitis enclosed on the 
sides by the walls Q (Q", which. are prowidedwith ports IB, fig, 6, correspomingin humber, shape, and size, to 
the ports 0, in the valve. S, figs. 6 and 7, arearms projecting from the end of the rock-shaf. Io the extreme 
ends of said arms areatiached thestops II, the purposc of which wilhereafier be shown. Uis also a stop, the 
arms of which reach upward on each side of the shaf ID, figs, 8 and 10, plate 2, and project over and rest upon 
the arms S. ’- -- - - - - • · . - -- 

Hawing thus desgribed the construction and arrangement of the apparatus, the practical working of the 
same is as folows: · ' -- · · · . 

The apparatus is placed on the top of the eyinder, or in any other desirableplace in connection with the 
main steam-pipe. The lower end of the wibrator Eis attached to the eccentriyandis therelymade tovibrate, 
Ihus, asitis movedrom the position showninfig.1 to that shown infig. 2, thelug IE, which is connected to the 

, rock-shaft, is engged by the pawl G", and thereby turns the shaft, ?pening the ports of thevalve N, as shown 
in fig.6 plata 2. Ihrougithe openports steampasses through the pipe IB into the chamber A; thence through 
the walls Cl Q", around the edge of the Walve, along the groove P, to the lower part of the chamber; thenee 
through thepipe Cto the yinder, as inicated bythe arrows. Attistime thepgwl Gis diaenggedfrom the 
lug HI by is being made to side upon the levers I", which, as will be seen, throws the pawl from the lug, which 
on being released from the pawl returnsimmediaty to theposition shown infig, 1, and thus oloses the ports, 
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shutting of a further ingress of steam throughthe valve. On the reverse action of he wibration, the lug II is 
thrownin theopposite direction, as shown infig 3, therely openingthe walve as shown in fig 7, admitting steam 
to the cyinder through thepotts of the valve along around thegroowein its periphery, to the pipe C, thenceinto 
the cyinder as before. Ihe valve is again instanty closed as beforeby the pawl Gbecoming disengaget froun 
the lug by means of the lever II, and so on alternately, the valve is opened as the wibrator is mowed from right 
to left, and fron 1ef toright, and at each instant olosed on the pawls becoming disengaged, 

Illis closing of thevalve immeiately on the disenggement of the lugand pawls is aacomplisied by the 
stop Uamdarms S, fig. 6. Ilhe lowerpart ofsai stop terminates in a stem, A", whichis protruded through the 
side of theohamber in a stufing-box, IB/. Now, as the shaft is made to turn by means of thepawl and lugabove 
described, the arms Swill lift up the stop, as shown infig. 6. On the pawls becoming disengaged from the lug 
the pressure of the steam exertedupon thebroad base of the stop Will instantly fotce it down, and thereby bring 
the arms Sto atiorizontal position, as indicated by the dotted line a, fig, 6, and thus close the valve, siutting 
of tle steam immediately, as each pawlbecomes disengged fron the lug. - -- 

This olosing of the walve may be accompished by the stops II, attached to the extreme end of the arms.S. 
Illius the stop II, on beinglifted, as showainfig. 6, by turningthe shaft, will, on the disengagement of the pawris 
and lug, be forced down by the pressure of the steam, and thereby bring the arms Sto-al horizontal position as 
did the stop U, andsoon, Iiestop I", beingliftedassiowninfig,7, will, on thedisengagement of the pawland 
lug, be forced down in like manner, each time closing the valve-ports. 

It willbe observed that the rook-shaf is not of a uniform diameter,that part enciroled by the wal Q", fig. 8, 
being somewhailess than that encircled by the val Q, hence the pressure of the steam on the valveis unegual, 
Iocompensateforis, a space, a/, fig. 8, atound the shafi, allows the steam to presson that side of thevalve, and 
thereby equalize the pressure, causing the valve to be egually balanced. -- - 

In order toinsure a dertaintyin the action of the pawls upon the lug, the said pawls are prowided eact 
with a dependent tail, F%, which areptessed 6utwardly by a pin i, fig. 3, fitted 19osely in the ring, by which the 
lug His seoured to the shaf, Ilhesepinsare foreed outward by a springlocated at the inner end of the pins, 
or by the pressure of the steam admitted to theend of the pinsby having the rock-shaft holow, witin a small 
hole leading fron the holow of the shaf to the end of the pin, and thus bring the steam to act on the pin3, 
and forde them out against the tail of the pawl. - 

Ihe action of the walweas abowedescribedis that ofa cut-of It will be obwious that the amount of steam 
cut of Wilbein propottion to the throw of thevalve, as the throw of the valve depends on theiength of wibra 
tiongiven the 1ug H; hence, the further itis moved eithet to therightor to the left, the wider the valve will be 
opened and the more steatia cut of andaile aersil. - - 

In order to producea uniformity in the supply of steam, and thereby produce an equal movement of the 
engine under a wariablepressure of steam, thelgwer?Jis attached to the governor by means of the link M, fig. 1? 
Now, as the lever wilbe drawn upward, and theretypush up the levers Ifurtherabove the lig E, the result 
will be to cause the pawls"G to become sooner disengaged fron the lug for the reason that they do mot 
drop so low against the shoulder, but arepushed of by the levers over which the ends G", fig. 5, slide, and by 
which the pawls are made to disengage thelug. IBy this it wile evident that the ligher the levers ate pushed 
up,theless will bethe wibration of the shaft, therefore the opening of the valve will beless, and thus cut of the 
steam. So, on the contrary, as the bals fal, the lever Jdescends, and the 1evers II drop more or less and 
alow.the pawls tofal deeper against the shoulder of the ling, and thereby give to ita greater wibration, and so 
open the valve, and allow the stean to folow a greater distance the stroke of the piston. Should the governor 
dease to actin comseguence of acoident toi, thelever II, g. 4, abowereforred to, wilbe thrown up abowe the 
ape of the levers, as shown infig. 4,plate 1, and raise the pawls G suficientily to open the valve only enough 
togive the engine a light-running motion, and thus prevent anybreaking or injury to the engine or mialinery 
in conseguence of an ageelerated mowement that may begiventoit by the stopping of the governor. - 

Ihis same result may be obitained by the lever II", fig. 5, plate 2. One end of this lever ispivoted to the 
chamber, fromwichit reaches across undertheends G"of thepawls. From theunderside of thisleverprogeedg 
a stem, E", fig. 8. Ilis stemis fitted to and made toplay in a sleeve, a/, fig.8, a detached wiew of wichis shown 
infig, 2,plate2. Inthissleeve isfittedaliningor bush, a, attached to thelower end of whichis a valve, V. This 
valve closes an aperture or channel, e, fig. 2,1eading from the stufing-box ID", through into the steam-ohamber 
A. From the liningor bush to which the walve is attached progeeds an arm, / to the underside of thelevers II, 
and by which the walve and lever IVare operatedin the folowing manner : . - . " - * - .. "- 

When the govermor?ceases to act, in conseguence of accidentor otherwise, the lever Tdrops, andbrings 
down the 1evers II, Boas to strike the horizontal armi which opens the walve W, therely allowing steam topass 
into the ling or bushic", under the stem E", and forces it up, thereby lifingie 1ever II"above the apex X 
of the levers I, and upon which the ends G" of the pawls wili rest disengaged from the lug, ?r so much soasto 
alow the valve to operatesuficienty togive te engine alight-running motion, as didtheaction of the lever II, 
above described, - - · - - - - 

Iam aware that cut-of valves have been operated by meams of pawls and lug, and that said paws hawe 
been liftedifor the purpose of regulating the wibration of the valve. In these cases the manner of lifing the 
pawls hasbeenby a yoke, so arrangedthat theupper end wouldreceive tieweight of the pawls on beingpushed 
up for that purpose. Ihe objection to this methodis that the yokehastorbetaised to a considerable height in 
order to raise the pawls; henceits efectis mot immediate, as the expansion and contraction of the govermor 
donot act suficientily or immediately to prodice the desired result at al times; butin the arrangement of 
he levers II, it wilbeseen thatithereeends or apex: X, fig. 4, wilmove much fister and to a grealier distance 
than the same wouldifthe 1evers weretinited at the point X, and detachei from the chamber, and thompushed 
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?p by the lever J, which Would be analogous to tiat of the yoke. Bytius causing theldwers 1 to move fister 
andfurther by the lever J, a.moreimmediate action is obitained on thepawls, and in consequonde the valve is 
1ore sensitive to the action of the governor. · , - -- - 

B, fig. 6, is a side-walve operatedfrom the outside by a stem, N". Intis valve areholes orports li, asmoted. 
by the dotted lines infig. 7 and 8, correspondinginumber and size topots in the walve-seat, asicated by 
the dottedlines c. Through theseports thesteam may bealowed topass directily through thevalve to the cyin 
der by passingalong the groowes P, in the edge of the valve, instead of passing through thevalve, intle manner 
as abowe described. - ~ , 

What Iolaim as my improvement, and desire to secure by Iletters Patent, is- - * · - 
1. The levers II", 1inks K, andlever J, as constructed and arranged in-combination with the pawls Gis 

herein set forth. - -- - - 
2. The arrangement of the leve II, in combination with the pawls G, substantially asherein described, 
3. Ihe arrangement of the osgillatingwalve Nand Walls Q Q", as set fortl. - 
4. Ihe stop Uor II, as comstructed and arranged in Felation to the valve Nand rms S, so as toopotate 

said valve by the pressure of stgam, substantially asset forth, · , 
- - AIDONIRAMI IKENDAII, 

Wiliaesses: - - - 

W. EI. IBUBRIDGE, 
J. IEI0IME8. 


