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- UNITED STATES

PATENT OFFICE.

.....................................................

- JOHN THOM, OF GLASGOW, SCOTLAND.

STEAM-ENGINE.

-' SPECIFIGATIOI\T fermmg part of Lettere Pa.tent No, 615 3'71 dated December 6 1898.

Application ﬁled Decerﬂher 21, 1897, Serial No, 662 87 9,

(Ne medel )

1o all w?wm it may concern:

ing engineer, a subJect of the Queen of Great
Bllt&ln and Ireland residing at 194 St. Vin-
cent street, Glaswow in the county of Lan-
ark, Seotla,nd hawe mvented certain newand
useful Improvemente in Steam - Engines, of
which the following is a specification.

This invention has reference to the dis-

tribution - valves of fluid - pressure engines, |

chiefly steam-engines—i. e., to the valves for

supplving or dlstubutmn' the working ﬂmdp |
to and from the eylmdels

It is applicable for dlstrlbutmﬂ' steam to
engines having two cyhndels dlsposed side
by side and havmﬂ* two port-faces and sets
of ports where the valve for both eylmdels
is operated by a single valve-gear, and it is
also applicable to engines in whleh the steam
to and from each cylmdel is dlstrlbuted by

. a separate valve or valves.
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tion-valves of
in duplex form-—i. e. , Intwo separate parts—

According to this invention the distribu-
uid-pressure engines are made

each part having a fdee and adapted to move

in relation to eaeh other in a direction at right

angles to the direction of motion of the Valv
SO tha,t the distance between the faces of the
two parts can be varied and the two faces

rendered adjustable up to the cylinder-port

faces of the two cylinders or the single cyl-
inder, as the case may be, in connectlon with
Whleh 1t or they work, whﬂe in the direc-
tion of motion the two parts are immovable.

The invention will be described with the
aid of the accompanying drawings, which
show several modifi cations under the inven-

tion.
- Figure 11is a sectional eleva,tlou Showmﬂ‘_,

two eyhnders of a compound engine: adapted

- 1o use steam at different pressures, in which
- one valve consisting of two parts with flat

~Kig.-2-1s a sectional elevation, and Fig. 8a |
- cross-section, showing a modlﬁca,tlon of the

.50

faces 18 adapted to dlstubute steam to and
from the two cylinders, the pistons of which
work on eranks pitehed-apart-atone hundred-{-i
~and eighty degrees, and one valve and gear

is used in connection with the two e¢ylinders.

duplex flat- faced Valve of the kind shown in
Fig. 1. Fig. 4 is a longitudinal section, and

Fig. 5 a cross-section, showmfr a duplex pis-

=il

--'ha,ust-pmt 32

‘municates with the valve-case B

different pressures.
Referring in the first instance to Fig. 1,
Ais a cylmdel in which steam at the hlﬂ'hel

.............................................................................................................

| ton V&IVG, accmdmﬂ‘te the invention, for sup-
------------- -Be-it- known that-I,-JorN-THOM, eonsn]t—--f-----

plying steam to two cylinders using steam of -

55

pressure is used, and E is a larger evlmdel o

In which the steam is expanded &fter having -
“been employed in A. These may represent

6o

a eompound engine or two cylinders of a =

compound engine, wherein steam is expand-

ed in a larger number of cylinders.

A’ is the piston of A, and E’is the piston =

of K these two plston.s being of course at

opposite ends of their respective cylinders,
and their cranks Would be at one hundred

and eighty degrees from each other.

Each |

of the eylmders has a flat port-face, and each

part of the distributing-valye has a corre--

spondmw flat face.

The duplex valve ednmsts of two pa,lts b b,

the part b being
to and from the: cylinder A and the part b’

‘to distribute it to and from the eylinder E.

These two parts b 0" are joined together by a

sliding steam - tight joint at theu backs— -

namely, the two parts D U’ have pmts b? and
b3, respectively, which consist in the case
shown of annular necks on the rectangular
backs of the two valve portions b V', the one,

0%, fitting inside the other, b3, and makes a
sliding stea,m tight joint. thelemth steam-

ti ﬂ*htness being pr ovided by a packing o-1 ing 04

:__,Thus while these two parts b 0’ of which the;
valve is composed, are immovable in relation.

g adapted to distribute steem

75

S0

to each otherin the direction of the planes of

their faces.

- In the eaee shown Flﬂ' 1, the cvhndel A__.

has two steam-ports o and a central space a'
(which is a dead or neutral space)in its port-
face, while the cylinder E has double steam-

ports e and ¢ at each end and a central ex-
The port b of the Valves works -

perte h and_ 7 the port 2 bemﬂ' f01 Lhe admis-

h for the exhaust therefrom. T
(to which
the steam at initial or higher pressure is ad-

mitted) by way of the passages ¢', which ex-
tend through the mlve part 0 fmm sjde to

sion of steam to the cyhndel A and the port .

R B

~their faces they are free to move in relation
| to each otherina du eetlon at 11ﬂht anglesto

Qo




- slde.

“The interior of this

ﬂ'enerally designated I

valveis pr ovided with double steam-ports [’
and a single exhaust- pasqafre m, common to

~ the two eylmder-pmts ee.

10

- Inaction steam from the steam- ehest I en-'
ters A by way of the steam-passages/, valve- |

port ¢, and cylinder-port a,-and its exhaust
_‘nhereflom and passage 1o 15 takes place by

~ the ports a, valve-ports A2, chamber k valve-

ports [ [’ of b’ and cy]1nde1-p0rts e e, ‘and its

exhaust from the cylinder K 1s by the ports

e ¢/, the exhaust-passage m of D', and the cen-
By the construe-

tral exhaust- -port ¢° of E.
tion of valves shown it will be seen that the

' ‘higher-pressure steam in the valve-chest b,

. 20

actmﬂ* on the valvesand tending to press them
onto theu respeetwe cylinder- pmt faces, will

- be due to the area of the back of the valve-

~ joint portions b* b2,
- side of the portion b b';

30

ports b b’ less the area of the cylindrical

interior of the valve the parts Wh_lch areacted

upon and tend to press the two ports into

their faces will only be subject to the pres-
sure of steam within the chambel ke, wlneh of
course is of lower pressure. |

In the modification shown in Figs. 2 a,nd 3

a duplex flat-faced valve of the kmd shown-
in Fig. 1 is given, which is &dapted to distrib- |
ute steam 130 two eylmdels in which steam of
the same pressure is used, the cranks oper-

ated by the two pistons of these two cylin-
ders being opposite each other—. e., one hun-
~ dredand eighty degrees pitch from each other.

In this case the two cylmdels of which the

port-faces a® and ¢, respectively, only are

40

shown, are double- pmted each having two
ports @ o and ¢ e for supplying. steam to and

| from each end of their respective cylinders.

Y

 In the center of the port-face a® there is sim-
. ply a bar of metal a'*, dividing the two inner

ports a from each othel whﬂe in the other
cylinder-port face e? there is a central port €2,
which acts as a common exhaust-port to both
cylinders. Steam is admitted to the right-

hand cylinder through its ports e e over “the
back or outeredges of the part b’ of the valve
~ and through the inner ports f, to which steam..
is admitted from the valve-case B by the pas-
sages f', extending through the valve from
| Slde to Slde and it enters the other cylinder

through 1135 ports ¢ ¢ by the ports g, which

- are convey ed from the valve-chest I3 by the

~ passagesg’,extending through the Vah e-port

60

b from side to side, and a centralport g%, steam
to which is supphed flOIIl the valve- -Case by |
the through-passage ¢° similar to g', which

is common to the inner eyhnder-ports of both
ends of the cylinder.

The exhaust from the

left-hand cylinder takes place through the
valve by the ports n n' of the part b of the
valve, which lead into the central common
- chamber or passage /;, which leads direct by
'-Wa,y of the opemnﬂ*o mto the exh&ust pmt-

| part b, and also |
the part b’, constitutes a closed chamber and

passage for the steam, the whole of which is
The portion b’ of the

‘inders.

an 01d1113,15 compound engine.
A represents part of a Thigher- -pressure cylin- go.
der, with steam-ports a, and E is part of the

T'his 1efels to the out-.
‘but as regards the

and exhaust-ports €.

ports e%

e? of the 11Uht-haud cylmdel

The exhaust

from the rln'ht hand cylinder takes place i

partly throuﬂ'h the outer cylinder-ports ¢ and 70
| the valve- port pind’, chamber I, and thecen- = -
| tral port or opening o0 and partly by the In- -
In this
| case, therefme, the valve opening or porto

ner ports e, which lead direct into o.

and the cylinder-port ¢* serve as common
ports for the discharge of steam from two cyl-

The ad,]ustment and relative move- ':

ments of the two valve parts b b arethesame o

as in the former case.
in that shown in Fig. 1 the two portionsb 0'—

outer almula,l neek of the shdmﬂ* Jomb of Lhe

two parts. -

Refenmﬂ‘ 11OW to FIU‘S 4 and 5 these show

duplex plStOH-VcﬂVG as applied t0 the distri-
| bution of steam to and from two cylinders

Both in this case: andﬁ o

8o

1. €., the whole V&lVG-—-—lS oper&ted from the
| valve- gear by the girdle , which spans the

using steam of different pressur es—i. e., for =

In this case

90 -

lowel-pres‘sme eylmdm with steam—pmts e

~The steam in this case

enters first the central portion or chamber & o

between the two ends of the valve through a

the two ports «.
k., as will be seen, the sliding 1011:11; between

.the two portions DU of the valve is made—

i. e., the part b’ has an annular ring or hol-

joint is made with bs,
the general construction shown the net pres-

95
| port and passage a*in the c¢ylinder A betweeﬂ .
~About this inner chamber

TOO
low trunk b?, which fits and slides in Y the cor-
responding cyhnder b* in the portion b and

‘has packing-rings 0%, by which a steam-tight
By this means ::md by

105

sure of the higher-pressure steam tending to
force the two pmts b b’ of the valve onto the e
cylinder-port faces is rendered as small as

possible.

The exhaust from the eylmdel A
takes place through the ports ¢ in the shell

110

of the valve pmtwn b and passes by way of

the chamber ¢’ therein into the valve- chest )
B. From here it passes by way of the ports =

e of the c¢ylinder E over themetal at the ends 3

of the portion b’, and the exhaust from this

115
| cylinder takes place by way of the chamber

s in the portion b’ and the exhaust-ports ¢*in |

the valve, which lead direet in the space %%,

which is a common exhaust-space to the two

'The two portions b b’ of this valve

120

are normally pressed asunder onto the cylin-
der-port faces by springs in casings?, as here-

with the valves shown in Ifig. 5.
for the steam to act on these two halves b b’

| inafter described more fully in conneetwn
Thenetarea

125

to keep them on their faces can be made p1 a,c—} -

tically anythmﬂ‘ required.

What is claimed is—

1. In an engine a high and a low pressur o

| eyhnder arr anged parallel to each other with

their respective cranks arranged opposite

130

“each other, a steam-chest B ar ranwed between :

said cyhnders and having ports at the oppo-- -

._ sﬂse enr]s of the smd cyhndel S, and a duple*z: o
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valve consisting of two parts b ', located in
sald steam-chest and having two faces work-

~ing respectlively in connection with the ports

IO

of Lhe steam-chest, and two trunks 6° b® work-

Ing in connection wu;h each other and form-

ing a sliding steam-tight joint between them,
fmd forming a chambel k within such hollow

tronk, consbltutmg & steam-passage for the
flow of steam from one port of the engine to
another, substantially as desecribed.

2. In an engine a high and a low pressure

- ¢ylinder arr anﬂ*ed pamllel to each other with

each other,
‘sald ecylinders, ports at the opposite ends of |

theilr -1’*espeétive cranks arranged opposite
a steam-chest B located between

sald faces leading to the opposite ends of
sald cylinders, and a duplex valve located in

N

said steam-chest and consisting of two parts
b b' having two faces working 1especbwely in

eonneetlon with the said eyhnder-ports and

two trunks 4° 0° working in connection with
each other and foumno a sliding steam-tight
Joint between them, and forming a chambel
/& within such hollow trunk consmtumm* a

steam-passage for the exhaust-steam d11 ect
from the high-pressure cylinder to the low-

pressure cylinder, substantially as set forth.

In testimony whereof 1 have hereunto set

my hand in presence of two SlleGl‘lbl]]O‘ W1t- |

HGSS@S

.....................................................................................................

SR TOII\T THOM.
“Witnesses:
PETER DOUGLAS Jr

- THOS. PICIx_E‘ir' |
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