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HENRY T. GILDS OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNCR OF
| ONE- BOURTH TO ALBERT M COWELL O SAME PLAGE '

' _BALANCED'SLIDE-VALVE.

SPECIFICATION formlng part of Letters Patent No. 373,182, dated November 15, 1887

~ Application filed October 20, 1886. Serial No. “16 7:2

(N0 model.)

To all whom it MAY CONCEPN.:

. Beit known that I, HENRY T. GILES a cibi-
zen of the United Sl}ates residing at Wash
ington, 1n the District of Columbia, have in-

5 vented certain new and useful Improvements
in Balanced Slide-Valves; and I dohereby de-

clare the following to be a full, elear, and exact
description of theinvention,such as will enable.
- othersskilled in the art to which it appertams_

to make and use the same.
- This invention relates to the slide-valves of
steam-engines; and it consists in mechanism
“and construction for balancing the same. In
the case of the usual slide-valve used in most
engines the outer side of the valve is acted
upon by the steam in the steam-chest, which
presses the valve on its seat with great force.
This not only renders the valve difficult to op-
erate, but also wears the valve and its seat
very rapldly; and in cases where these valves
are used in vertical engines—such as marine
engines, for example—the weight of the valve
‘and -1ts connections, which is very great in
large engines—has to be borne by the valve-
rod and its connections, subjecting their joints
to rapid wear, requiring expenditure of power
for the 0perat10n of the valve, and necessitat-
mg a heavy valve-rod and connections.
- The present invention consists, primarily, in
balancing the valve agalnsb the steam-pressure
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in the steam-chest In all kinds of engines

using a slide-valve, and, secondarily, in bal-
ancing the weight of the Valve 1n uprlght en-
gines.

Many constructions of slide-valveshave been
devised to balance the same against the steam-
pressure—such as, for example, fitting the
valve with an ela,stlc balance-plate movable
therewith, which slides beneath a fixed bal-
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tically succeeded in perfectly balancing .the
valve.

agalnst currents in the steam and back-press-
ure, which, in case the valve is perfectly bal-
anced or. nearly so, lifts the valve from. the
seat, thu_s admitting the live steam into both
ends of the eylinder and into the exhaust. In
“such an emergency, which is of frequent oc-
| 50 currence where the valves are nearly perfectly |

45

-the valve-cap of the balancing-cylinder.

ance- plate secured to the steam-chest; but, so
fe.r as I am aware, none of them have prac- .

The maln difficulty lies in promdmg,_

| balanced, it is necessary to cut off the steam

entirely befme the valve will again reseat it-
self. Therefore it has been in praetlce only
attempted to partially balance the. valve.
Now, in the present invention, the opposite
areas of the valve are made exacbly equal, or
approximately so, and the valve is constructed
so that this equallty will be preserved in all
positions of the valve, and an important fea-
ture of the invention consists in the means for
holding the vaive agalnst back-pressure.

- 'T'he present invention is more parblcularly ,
adapted to valves of the Allen type, wherein
double entrance-ports in the valve are pro-
vided, and the invention itself is a develop-
ment of those balanced valves which have a
sliding balance-plate carried by the valve, op-
erating 1n connection with a fixed balance-
plate secured to the steam-chest cover.

Theinvention also includes an improved ar-
rangement of the ports, which assists in the
balancing of the valve, and means for lubricat-
ing the bearing-surface of the shdmg balance-
plate.

In the accompanying drawmgs Figure 1 is
a longitudinal central section of the valve and
steam-chest. Fig. 2 18 a cross-section of the
valve. Iig.3 is 2 plan view of the valve and
valve-seat, one half of -the figure showing the
upper side of the valve, the other half showing
the valve-seat. I'ig.4 is a view of the sliding
balance-plate, showing the upper and lower
sides thereof. Fig. bis a view of the valve,
showing it in a different position from that
shown in Fig. 1. Fig. 6 is a sectional view of 85
Hi
7 are details of the packing-strips, and I‘lg g8
i1s a view of a modificaiton.

A is a portion of the steam- cylmder B B, ,
the side walls of the steam-chest; C, the re- 90
movable top plate of the steam- chest ¢, the
exhaust-steam port, and & &’ the main mdue-
tion-steam passages.

. D is the slide-valve, E is the valve-rod, and
¢ is the valve-seat or surface of the cyhnder 05
on which the valve rests and slides.

F is the stationary balance- -plate, adjustably
secured to the top plate of the valve-chest for
taking up wear by set-screws d d.

T'he valve proper, D, only occupies a portion 100
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Ciitiiiiitiiiiios oo left between them.  The exhaust opening or | ports, #n° 0>, so that live-steam passages piqg i1
oo passage e of the valve 18 entirely open to this | are formed in the valve toestablish communi-
| chamber. AR -:-f-f-f-:::::::::fff:f::;eati:on:at;thze:pzmpzer;times;between;the said: -
CLiiiiiiiciiiiiiiiiiiin ports and the steam-chest. - These passages p 1 0 11
_______ I g extend through: the end walls of the valve, o 1

S - L contact with. the St.atimmr:y -bulazneef-plate by ;

Coiroiiis o means of eoiled springs f f, which are earried | tween the port-openings p” ¢' of the passages p gs
' 10 by the valve and supported by pinsor:studs | I
- | | auxiliary . -exhaust: ports: and passages » s. i

{ These ports are always open to the exhaust- o

I arranged to: coincide : with the portsin’ 0’y re- 80 1 i
5 | spectively, the ports#” o” being uncovered di- - -+
| ~the exhaust-chamber G, the valve is provided | rectly to the exhaust by the movement of the - =~
L with a perpendicular rim, %, projecting to- | valve. o . .

o oward the balance-plate and beveled on itsin- | - It isdesirable that the several port-openings

lace, ¢. 'T'he sliding balance-plate H is | p" ¢’ r s should have an area at least equal to 35 =

also provided with a rim, j, projecting toward | their respective portsn” 0" »n’ o', and'in order '
oo the valve and overreaching :and - inclosed by SRR

to permit the passages p ¢ to pass the passages
S the rim 4 oun the valve. Hach of the rims hj | 7 sthe latter are contracted: in width as they

oo oooooare formed: between them. - These spaces are

ted lines in Fig. 2, and at the same time wid- go
oo zg filled with four packing-strips, I 1, which form

ened in the other direction, as :shown m: Fig..-:

i assteam-tight joint between the tworims h g, | 1.

. ing with the beveled face 7 of therim h,80 that
o ooooany wear between the packing:strips and the

;ing two openings, { ¢, in the ends of the valve,
‘as shown 1n Fig. 2. - B o8
{iThe operation will be readily understood. .. =+

otoooooooooooooostrips In place when the steam is on. . These
oo geosprings are held in recesses i, formed in an | haust, and vice versa on the movement of the

overhanging and projecting flange, J, formed
on the sliding balance-plate, and which bear
against the outer wider surfaces of the pack-
ing-strips. These packing-strips not only form
a steam-tight joint, but prevent any move-
ment between the valve and the sliding bal-
ance-plate, so that the valve and plate move
together.

In addition to the packing-strips I I, there
are also used thin sheet-metal auxiliary pack-
ing-strips, I’ I', which are placed between the
beveled faces ¢ k. These strips, which are
only used in case the packing -strips I are
made of metal, assist in making the joint
steam-tight, and can easily be replaced by
thicker ones to take up wear.

In the valve shown in the prineipal figures
of the drawings the passages b I, leading to
the steam-cylinder, have each two ports, »’ »”
and o’ 0”, respectively, and the valve is so con-
structed that both ports on the steam side are
open simultaneously, so as to admit the steam
in double quantities to the cylinder on the
first opening of the ports. The valve shown
1s also constructed so that double openings
to the exhaust are provided. In the present
valve the arrangement of the ports in the
valve are utilized to assist in balancing the
valve.
65 by the movement of the valve, so that they

have direct commuunication with the steam-

40
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The outside ports, 7' 0/, are uncovered |

valve 1n the opposite direction. Both pas-
sages p ¢, it will be thusseen, are always filled
with live steam, and they thus balance the
valve to the extent of the area of the ports r1os
pq.

To lubricate the sliding balance-plate its up-
per or bearing surface is provided with longi-
tudinal grooves w %, and the stationary bal-
ance-plate is recessed on its inner surface,
forming shoulders or ledges v v. The widths
of the bearing-surfaces of the sliding and sta-
tionary balance-plates are so proportioned to
the travel of the valve that at the extreme
movement of the valve in one direction the
outer groove u passes beyond theedgew of the
balance-plate, and when the valve is at its ex-
treme travel in the opposite direetion the in-
ner groove % passes beyond the inner ledge »
of the stationary balance-plate. When the
grooves % u are thus free from the stationary
balance-plate, they fill with steam and oil,
which constitute the lubricant.

In proportioning the valve and the sliding
balance-plate the design is to make their areas
exactly equal, or nearly so, since it is de-
signed to have the valve perfectly balanced.
In the valve shown the areas of the ports p’ ¢’
are to be deducted from the valve-area, since
they assist in balancing the valve.

Slide-valves are usually made the full width
of the steam-chest. In my construction the

II0O
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- balance - plate must be narrower than the

1o -
- yond the bearing-surface of the valve,the valve

15

- 20

valve, 80 as to provide for the receptionofthe

back-pressure bais, hereinafter deseribed. - In
order, then, to render the areas equal, the
other or lengthwise dimension of the sliding
balance-plate must be greater than that of the
valve. As has been before described, the bal-
ance-plate is held within projections % % on
the valve, and in order that these projections
on the ends of the valve may be extended be-

on 1ts side next the balance-plate is formed
with outwardly-projecting flanges K K on its

ends,whereby the lengthwise dimension of the.

sliding balance-plate is increased without in-

creasing the area of the bearing-surface of the

valve. In this mannper it is possible to bal-
ance the valve as nearly perfeet as can be.

When the sliding balance-plate H, during the’

travel of the valve, passes beyond the edges
w v of the stationary balanece-plate, as it must
do in order to lubricate the balance plates,the
balance of the valve would naturally be de-
stroyed. The parts are, however, so Con-
structed as to provide against this. The area
of the exhaust-port @ in the steam-c¢ylinder is

80 constructed that when the sliding balance-

plate reaches the shoulders » vthe edges of the
valve at the opening ¢ reach the edges x x of
the exhaust-port. At opposite ends of the

steam-chest the outer surface of the steam-cyl-

- ~inder is cut away, as shown, leaving ledges or
. shoulders y v at the ends of the valve-seat.

The valve travels beyond -these ledges ¥ v in
1ts movement toan amount exactly equal to the
travel of the sliding balance-plate beyond the

edgesw w of the stationary balance-plate. In

~ this waythevalveisatall times as perfectly bal-

_40
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- valve.
‘4 Z are longitudinal back-pressure bars I, L.

: co

anced as the varying condition of the steam-
pressure will allow. As stated at the begin-
ning ofthis specification, there are, however,
practical objections to a perfectly-balanced

valve, since such a valve will be lifted from its

seat by back-pressure. The presentinvention
includes means for preventing this,

On the sides of the valve the rims 2 % are
cut 1n, leaving flat outer surfaces, Z Z, onthe
In co-operation with these surfaces

These bars extend lengthwise the wholelength

of the steam-chest, and are nominally held out

- of contact with the surfaces z z by springs M

39

65

‘the back-pressure bars may

M, seated in cupped projections N N in the
corners of the steam-chest. The back-press-
ure bars are brought within proper distance

of the valve by means of set screws O O,pass- .

ing through the cover of the steain-chest. By
this arrangement none of the weight of the
back-pressure bars is borne by the valve; but
be brought so

close to the valve that while  they do not in-
terfere with the free movement of the valve
they will effectnally prevent the valve being
lifted from its seat. = = |
In order that the valve may be easily con-
nected or disconnected with the valve-rod E

}

[

ing as a valve.

‘when the cover C of the steam-chest is re-

moved, the flange K is formed with a perpen-
dicular projecting lip, P, having an open slot,

Q, which fits over the valve-rod E. The valve- 70

rod has a T-head, R, which is held between
the lip P and the body of the valve.

The valve, as thus far deseribed, is appli-
cable to any steam-engine, whether vertical or

horizontal. When used in upright engines, it 7

is also.contemplated to balance the weight of
‘the valve and its connections.

| To this end
there i1s provided on the upper end of the
steam-chest a balancing-cylinder, S, which has
communication with the steam-chest by steam-
ports " ¢'. In this eylinder is a piston, T,
which is eonnected to the valve by the piston-
rod U.. This rod is preferably connected to
the valve by means of a lip, P, and a slot, Q,
on the valve, and T-head R on the rod, the
same as the valve-rod E. Thesteam-pressure
in the steam-chest, acting against the under
surface of the piston, exerts a force to lift the
piston, and with it the valve, which counter-
acts the weight of the valve and its connec-
tions. The area of the piston will be deter-
mined by the weight of the valve and its con-
nections-and the steam-pressure to be used in
the steam-chest. When the pressure falls be-
low the normal, the valve, unless otherwise
provided, would not be balanced, and when
the pressure rises above the normal the valve
would be overbalanced. To equalize the bal-

S0
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ancing effect ofthe piston under varyingsteam-

pressure, the upper outer end of the eylinder
is open and covered with a movable and re-
movable cap, V. This cap hasa circular guide-
flange, W, which embraces the exterior sur-
face of the cylinder. Each half of this flange
13 provided with one open inclined siot, X,

and two vertical slots, Y Z, of different heights.

Near the juncture of the flange and cap the
flange is provided with a series of perforations
or apertures, ¢ €. The several slots X Y Z
co-operate with pins or lugs A’ A’ on the ex-
terior of the cylinder. When the lugs are
held in the inclined slots X, the cap is held

1mmovable on the cylinder;with the apertures
¢ ¢ constantly closed. When the lugs are
held in the short slots ¥, the cap will be raised

and the apertures will be constantly open to
the interior of the cylinder above the piston;
and when the lugs are held in the long slots
then the cap can move up and down, nnclos-
ing the apertures. When the pressure is nor-
mal in the steam-chest, the cap is so arranged
that the apertures will bealways open. When,
now, the pressure falls below the normal, the

cap Is turned, so that the lugs enter the long

slots, and the cap can move up and down, act-

100

[O5

{10

ITH

120

125

The movement of the piston

will soon pump out the air in the upper part

of thecylinder, leaving a partial vacuum, whici
1s equivalent to raising the boiler-pressure.
1f, however, the boiler-pressure is too light,
the lugs are.caused to enter the inclined slots,
and the cap is held down with the apertures

130
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| 'closed ~The inclosed air in the upper part | with the beveled'face on the rim S-ubstantlally ------- SRR

with packing-strips located between said rims,
each strip having a beveled face 1n contact

gear
b ]
11. In a vertical engine, a valve, a balane-

. of the cylinder thus offers resistance against | as set forth. S SR
~ the piston and pmtlally 001'11'1tel.balances the 3. A 311de-um1ve and a shdlng balance plate- N
"""""" ~ steam-pressure. - | carried thereby and projecting inclosing-rims 70 -
------------ .5 'The balancing cylmdm need not be a; sep | on said valve and balance plate, in combina- = .
. T _f%uflt:e plece, as shown, but may be formed di- | tion with packing-strips between said rims
oo o reetly on the end of the steamn-chest, with its | and Splmgs for heldmg sald strlps against .
o0 whole area directly open to the steam-chest. sthelr seats. - e
. Ttis only essential that a ehamber be formed | - 4. Rims onashde valve and Slldmrr bala-nce-e 78
... .. ‘10in which the piston may work. Thiseylinder -plate, respectively, one of said rims havmcr : R
8 need not be in connection with the steam of | beveled face, in combination with sheet- metal; S
the steam-chest, but may be worked entirely | auxiliary packmg strips next said beveledface -
by atmosyherlc pressure. In. that case a | and packing-strips having a beveled face lo- -~
~ permanentvacuum would be formed abovethe | cated between said rims and seated against 8o
SRR ‘15 piston, and the cylinder below the piston | said 'alﬁmllm—ry'p&ﬁk}ﬂ'g‘ -8trips, substfinmally ag: i
. would beopen tothe atmosphere, as by aper- | set forth. R
- tures a? ¢ asindicated in dotted linein Fig. 1. | 5. The comhmatlon of a shde valve and a
S The piston in this case would be lar gei than if | stationary balanece-plate, with aslidingbalance- .. -
R R eacted upon by the steam-pressure. - | plate carried by the valve and in contact with 85
~ 2¢ InFig.Sisshownan ordinary D- valve p1 o- | said stationary plate, said sliding plate having
SRR R éVld-ed with the plesem;lmpmven’lents so faras | labricating-grooves on its face next the sta-:
SR T I ;tlley are applicable thereto.. This:valve,as:it | tionary balzmce -plate, said sliding balanee- - -
o0 o is usually formed, hasa face, D largerin-area | plate bemn' carried by the travel of the valve
oo than the body D”. Surrou udlng the body D" | on both the steam and exhaust sides: beyond gc:
- zs and restingon the upper side of the projeet- | theedges of the stationary plate, substantially =
ing face D’ is the yvoke L of the valve-rod, | as set fmth' whereby the lubmcﬂtmg gmoves EEEERRES
. whiech can be lifted off the valve. 'I'he neces- iﬁle opened to the steam. o
o oooeity of separating the valve: from the voke | 6. A stationary balance p]ate fmd a slldmg o
SEREEEEEEES " ‘prevents the employment of the flanges K K. | balance plate carried by a slide-valve, said g5
oo ozp  Aceordingly, to make  the: balance- plthe H | sliding plate having lubricating-groovesonits - .
- . large enough, the flange 5 on the. l}dhuwe plate | face nextthestationary plate, said groovesbe- -~
R - embraces LhebodvD" of the valve. Theinner | ing carried by the travel of the valve beyond - =
. face of the flange j .emnes,thebevel i, and the | the edges of the stationary plate, in combina-
o packing-strips I are inserted with their small | tion w1th the slide-valve and 1its seat, said 1co
""""" 35 endsupward instead of downward. The pack- | valve being carried beyond 1ts seab Simulba; o
ing-strips will be held upward ordinarily by | neously with and to the same extent as the
the steam-pressure; but in case the latter is cut | sliding balance-plate is carried beyond the
off the retaining-springs ! [ are used. The St‘lthD&ly plate, substantially as set forth.
holding-sockets m m for these springs are In 7. A slide-valve having main exhaust-pas- rog
40 this case drilled in the yoke K. Since the | sage e, outer exhaust-passages, s, in constant
back-pressure bars cannot be used with this commummtlou with said exhaust ¢, and induc-
valve, the area of the balance-plate is made | tion-passages p ¢ between said main exhauste
Jess than that of the valve, so that the valve | and outer exhausts, r s, said passages p ¢
~ caunot be lifted from its seat by ordinary back- | branching on either side of said exhausts » s, 110
a5 pressure. So, also, in lubricating the balance- | and each having double openings¢ ¢ on the end
plates, the plate H moves farther beyond the | of the valve, substantially as set forth.
edge w than the valve moves beyond the ledge 8. A balanced slide-valve, in combination
y. On one end the rim j is shown cut away | with spring-supported back - pressure bars,
on its inner face, at ¢/, to indicate how it may | which are held in close proximity to the back 115
c0 be babbitted to take up wear between the rim | surface of the valve, substantially as set forth.
and the strips I, and to save dressing down. 9. A balanced slide-valve, in combination
This figure illustrates how many of the fore- | with back-pressure bars L, springs M M, and
going improvements can be applied directly | set-serews O, substantially as set forth.
to the ordinary valves in common use. | 10. In a vertlcal engine, a steam-chest and 120 .
I claim as my invention— a slide-valve therein moving vertically against
1. A slide-valve und a sliding plate carried | a vertical seat, which valve admits steam to
thereby, a rim on said slide-valve, and a rim | the cylinder at both sides of the valve, in com-
on said sliding balance-plate, one of said rims | bination with a vertical balancing-cylinder lo-
extending beyond and inclosing the other, in | cated abovesaid valve anda vertically-moving 125
combination with packing-strips between the | piston working in said balancing-cylinder and
two rims, substantially as set forth. connected to the upper end of said slide-valve,
2. Projecting rims on a slide-valve and a ! substantially as set forth, whereby the steam-
sliding balance plate, respectively, one of said | pressure on the under side of said piston bal-
rims havmg a beveled face, in combination | ances the weight of the valve aud the valve- 13¢C




end of said cylinder and the outer air, said

373,182 _ o o "

Ing-cylinder, and a piston in said eylinder eon- |
nected to said valve, in combination with a
valve-cap on the outer end of said eylinder,
said cap having a series of apertures, which
establish communication between the upper

cap being arranged to be held with the said
apertures constantly closed or constantly |

opened, or free to open and close said aper-
tures, substantially as set forth. 10
In testimony whereof I affix my signature in
presence of two witnesses. - -
- HENRY T. GILES.
Witnesses: S |
~ J0s. H. BLACKWOOD,
ANDREW PARKER.
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