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To all, whon, it invay concern: 
Be it known that I, THOMAs H. Bou RKE, a 

citizen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State of 
Ohio, have invented new and useful Improve. 
linents in Balance Slide-Valves for Steam-En 
gines, of which the following is a specification. 
My invention relates to balanced valves for 

steam-engines in which the excessive press 
lure is relieved from the top of the valve by 
means of a covering-yoke mounted upon roll 
ing Supports and controlling the movements of 
Said valve. I have so improved this particu 
lar type of engine-valve as to reader it more 
effective, less liable to get out of order, to ren 
der it more durable, and to reduce the friction 
of its rolling supports. The precise improve. 
ments to which these advantages are due I 
Will describe and specifically make the subject 
of my claims. 

Referring to the drawings, Figure 1 repre 
Sents a vertical section of the steam-chest with 
my improved valve, the section being taken 
through the rolling supports of the valve-con 
trolling yoke and at right angles with the cen 
ter line of the engine. Fig. 2 is a horizontal 
Section taken on the line & 2 of Fig. 1, showing 
the sectional packing for the valve and its con 
trolling-yoke. Fig. 3 is a vertical cross-section 
of the valve and its controlling-yoke, taken par 
allel with the engine, and showing the valve 
seat ports in partial section. Fig. 4 is a side 
view of the valve-controlling yoke and its roll 
ing support, and Fig. 5 is a detail of the me 
tallic sectional packing for the valve. 
The steam-chest A and its valve seat Bare of 

the Ordinary construction for slide-valves work 
ing with the usual steam and exhaust ports. 
The valve ( is formed of a skeleton rectan 

gular metal frame, b, and is therefore open all 
around the inner vertical walls of the frame, 
like a picture-frame, while its seat-forming sur 
face is extended all around from its outer walls 
to form lips or horizontal surfaces c, extending 
into the steam-chest to receive only sufficient 
pressure of the live steam to maintain a proper 
seating of the valve in relation to the seat-ports. 
The yoke d is of a form corresponding with 

the valve, and fits loosely over and covers the 
So upper portion of the valve, but does not rest 

upon it. The joint between the vertical walls 
of the valve and its covering-yoke is rendered 
steam-tight by a packing, e, made of sectional 
interlocking strips, preferably of cast-iron, 
joined with break joints, as shown in Figs. 2 
and 5, and which is constantly pressed out 
against the inner walls of the yoke by springs. 
For this purpose the vertical walls of the valve 
are formed with an interior thickened part or 
rib, f, to form a groove surrounding and open 
ing at the outer walls of the valve to receive 
said packing. This packing is also set out by 
the steam behind it and cuts off all pressure 
and leakage of the steam in the chest from the 
top and from the interior of the valve. The 
jointing of the packing-strips may be formed 
by double laps, as shown in Fig. 5, or in any 
suitable manner that will form a close joint 
and compensate for wear. The yoke is pref 
erably made of cast-steel, with trunnions g on 
its ends in line centrally with the valve at right 
angles to its rod, and upon these trunnions 
are placed wheelsh, preferably of steel, fitting 
closely between the inner walls of the steam 
chest and the outer walls of the valve-yoke. 
The bearing-surfaces of these trunnions I pre 
fer to form of steel thimbles l and the bear 
ing-surfaces of the wheels I prefer to form of 
steel rolls i, seated in a groove formed within 
and around the eye of the wheel. Steel ways 
j are seated in the steam-chest for the rolling 
supports of the valve-controlling yoke, and it 
is by this construction of ways for the wheels 
and journal-bearings for the latter that the 
friction and wear are reduced to a minimum 
and the parts need no oiling. 
The valve-rod k is screwed into a hub on the 

side of the valve-controlling yoke and passes 
through the stuffing-box of the steam-chest, 
and, as the valve-controlling yoke is held upon 
its ways by the pressure of the steam in the 
chest, the valve-rod will work in a straight line 
and be independent of the valve, which is free 
to rise and to maintain its Seating, as stated, 
producing a valve working comparatively free 
of the pressure of the steam in the chest. 
The freedom of the valve for vertical move 

ment independent of its connecting-rod and of 
its covering-yoke prevents all accidents from 
compression in or back-pressure from the en 
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gine, because the valve is always free to re 
lieve the latter, which would not be the case if 
the valve and its rod were rigidly connected. 

Between the open top of the valve and the 
closed top of its controlling-yoke there is suf 
ficient space to allow the valve to rise from its 
Seat within the yoke, and connecting the lat 
terrigidly to the valve-rod gives the advantage 
of using only one set of rolling supports for 
the yoke, and the latter is prevented from tilt 
ing upon Such supports. 

I claim 
1. In a slide-valve for steam-engines, the 

combination of the open-frame valve, the cov 
ering-yoke having the integral trunnionsg, ar 
ranged inline centrally lengthwise of the valve, 
and the Supporting, wheels, all constructed and 
arranged as shown and described. 

2. The combination of the steam chest, the 

open-frameslide-valve, the covering-yoke hav 
ing integral trunnions provided with steel 
thimblesh, the supporting-wheels, the bear 
ing-rolls i, and the steel ways j, all arranged 
as shown and described. 

3. The combination of the slide-valve, of 
open rectangular form, the covering-yoke, the 
supporting-wheels for the latter, and the pack 
ing-strips of angular form, having interlocking 
ends, all constructed and arranged as shown 
and described. 
Intestimony whereof I have hereunto set my 

hand in the presence of two subscribing Wit 
eSSeS. 

THOMAS H. BOURKE. 
Witnesses: 

S. Q. KERRUISH, 
JNO. T. BOURKE. 
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