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UNITED STATES

PATENT OFFICE.

ISAAC WILLIAM FORBES,

‘OF LA PORTE, INDIANA., .

IMPROVEMENT IN OSCILLATING VALVES FOR STEAM OR AIR ENGINES.

Speciﬁca.ﬁoﬁ forming p‘artlof Letters Patent No. '115,297, dated May 3V, 1871.

To all whom it may - concern: .
Beit knownthat I, Ts44c WILLIAM FORBES,

of La Porte, in the county of La Porte and

- State of Indiana, have invented certain new

and useful Improvementsin Oscillating Valves

for Steam or'Air Engines, of whu,h the fo]low
ingisa speelﬁeatlon

N ature and Object of the Imjent@on

This invention consists in the construction
‘of the valve and-its arrangement in the hol-

low stem or. frame into which it 'is inserted;.

and in its relation to'the case or steam- chest
-and ports, substautlally as -herein described.
-In the accompanying drawing, Figure 1 is a
cross-section of a fourfold valve with seat and
ports’ correspondlng, divided midway between
the top and bottom of ‘the valve. Fig. 2 is a
longitudinal central section of valve of same
kind, with case; thimble, and valve-stem cor-
respondmg Fig: 3 is a cross-section of the

" valve-frame across its middle with the valves

removed.  'Fig.'4 is an end view of a single
valve with 'steam- packing ring or band re-
-~ moved.  Fig. 5is a frout view of the valve:

*_frame and thimble with valves removed. Fig.

6:is-a longitudinal central section on the four-
fold valve, as represented by sectional lines o/
o in Fig. 1, with case removed. ~TFig. 7 is an
end view ot the thimble. ~ Fig. 8 is a side view
of the 'valve with ‘packing: band removed.
Fig. 9is'a steam-packmg band, which- fits in
the. recess of valve and prevents steam from
passing between the valve and its frame. Tig.
9+ differs slightly from that of Fig..9 in the
matter of fitting the sides to the ends. Fig.
10 is a full front view of this fourfold valve
‘complete, with the end of the stem'broken off.
. Fig, 11 is -a. single valve, showing that part
‘which “fits*in 'the frame, and also that part
Fig. 12 is the re-
verse of the valve in Fig. 11, showing. that
part which fits to its seat. Flg 13 is a side
_view of the same valve complete, with pack-
ing-band in and ready for being put in its
“framein the mortise, as represented in Fig. 5.
Fig. 14 is a cross-section of a twelvefold valve,.
valve-seat, and parts corresponding therew1th :
Fig. 15is an outside view of the same valve-
"complete, with thé ends of the stem broken off
“and the case removed. Fig. 16isa longitud-
- mal central sec’mon of the same valve, the sec-

view of the gland shown in Fig. 21.

tion shown by line &’ o/ in Fig. 14. Fig. 17 is
one of the rings which slips inside of the valves,
designed to hold the glands which press the
stuffing in the boxes around the valves, and
which holds them to their position to prevent
the leakage of steam; or steam- paekmg bands
may be used, if requned agin Figs. 1, 27, 28,
29, and - 30, Flg 18 is an outside view of a
twelvefold valve complete, with thimble on the
upper portion of the stem fo1 recelvmg steam
through the same into the valves. Fig. 19 is .
a’'view of a single valve from the inside, rep-

Tesenting that part fitting in the case with the

ends being rounded, in whleh case the mortises
should correspond ; also representing that part
which' comes next; to the outside part of the
frame. Fig. 20 is an end view of the valve-

piece, shown in I‘1g 19 with the gland -on.

Fig. 21 is the gland. = Fig. 22 is a view of the
valve-piece from the inside, the same as rep-
resented in Fig. 19 with the excéption of the
ends being square of that part which fits in

the mortises of its frame, while that of Fig. 19
is round. Fig. 23 is the outside view of the
same valve, or of that part which fits to the
valve-séat. Fig. 24 is an end. view- of the

valve complete, the same as that shown in Fig.

20, with the gland removed. Tig. 25 is a side
Fig. 26
is a longitudinal central section of a twelve-
fold valve complete, with the lower end of the

“stem broken, with receive steam-pipe screwed
‘in-the thlmble for conveying steam through

into the valve-stem and thence to the valve
and supplying the same with steam, with
steam- packmg rings each sidé of the receive -
steam-pipe and chamber, passing around the
thimble inside. These packing-rings areletin
recesses in the upper portion of the valve-
stem, with grooves turned in the center of the
recesses for allowing steam to pass around
and press the rings out, for the purpose of pre-
venting the leakage of steam, with water-
packing grooves also in valve and thimble,

‘Rig. 27 is a cross-sectional view of a double

valve and - seat, with ports corresponding.
Fig. 28 is a“cross-sectional view of a double
valve and seat, with ports corresponding, with

‘provision made for the exhaust steam to move,

or assist to move, the valve while exhausting
from two ports; and while exhausting from

“the oppositeé two ports the exhaust will have
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no effect in moving the valve. ig. 29 is a
cross-sectional view of a double valve and seat
with valve-frame, which is also a part of the
stem, with exhaust stops and ports correspond-
ing with the valves. This valve is the same
as that in Fig. 27, with the exception of the
stops K K/, designed to assist the exhaust
steam in moving the valve when the valve is
moved sufficiently to allow it to exhaust. Fig.
30 is a cross-sectional view of a double valve
and seat, with ports corresponding. Thisvalve-
frame has stops upon each side, which coun-
terbalance the exhaust steam and prevent it
from moving the valve while exhausting. Fig.
31 is a variation from the former figure in the
manner of taking in steam, and in the shape
of those portions of the valve-stem situated
at the upper and lower ends of the valve-cham-
ber. It is a longitudinal central section of a
fourfold valve. .

In all cases in the above figures where the
valve-stems are shown they are represented as
broken at one or both ends.

The termn valve is applied both to the single
valve-pieces and to the whole valve—that is,
the frame with the pieces fitted in the mor-
tises. '

General Description.

A A arevalves fitting in their frames. These
valves should be made to fit the mortises in
the frame, with steam-packing bands C C to
prevent the passage of steam between the
valve and frame, which might otherwise cause
it to leak. However, if found necessary, fine
creases for producing water-packing may be
used, as in the case of the joints being close
and the same kind of metal used for valve and
frame, and having the same contraction and
. expansion. This valve should have one or
more connections cast in the opening to con-
nect the two sides together, as represented by
G’ G’ in Tig. 6, which prevents the liability of
spreading by the foree of steam. B B repre-
sent the valve-case, the inside of which forms
the valve-seat. B! B! are steam -induction
ports through the valve-case. (’ C’ are holes
for the purpose of passing steam from the
steam-passage in the center of the valve under
the packing-band, to press them against the
mortises of the frame. B? B® are exhaust-
ports. D D are the valve-stem and frame in
which the valves fit. D! D! are the bosses of
valve-frame, through which the mortises pass
for holding the valves in their proper position

. relatively to each other and to the seat. D?

D? is a taper plug, which fits in the top of the
valve-stem above the valve, with the lower
end made to fit the hole which conveys steam

" to the valve. It has a screw cut on to fasten

it into the valve-frame. The screw is made as
much larger as the size of the thread, which
will admit of its being fastened in and allow
the lower end of it to form a plug. The object
of this in that the plug may be screwed in or
out without varying it from its proper relation
with the bearing of the valve-stem. This ta-

per corresponds with the taper thimble H H,
which fits in a hole in the head of the case,
bored out for the same. As the valve-stem
wears and might otherwise have lost motion,
this plug may be screwed up a little, which will
at once bring it to a true bearing. It hasa
hexagonal head for turning it, and an oil-cup
serewed in the top for oiling the valve and its
seat. E isthe hole in the valve-stem for pass-
ing steam or its equivalent through the stem
to the valves. F F are the mortises through
the valve-frame in which the valves belong.
G G are steam - passages through the center

of the valves forconveying steam or its equiva- .

lent through the same to the ports of the en-
gine. These steam-passages should be of the
same length as the ports and equal to the area
of the steam-passage inside the valve-stem.
I Tis a thimble which fits the upper portion
of the valve-stem, with a chamber turned out
inside, and creases for water-packing, with a
projection or flange upon the upper portion,
which fits in a recess of the valve-case bored
out to receive it. A hole is bored through for
scréwing the steam-pipe for conveying steam
through into the valve-stem for supplying the
valve and engine with steam. The lower end
of this thimble is shaped in such a way as to
allow exhaust steam to pass freely out of ex-
haust-ports at that end of the valve. I’I'isa
taper thimble fitting in the lower end of the
valve-case, correspouding with the taper of the
valve-stem. The object of this thimble is to
form a bearing for the valve-stem. Asitwears,
the thimble is to be raised the required height
to prevent lost motion. This may be done by
set-screws passing through the lower head of
the case, which is not shown in the drawing,
to screw against the lower end of this thimble
for the purpose of raising it the required
height. A’ A/, Fig. 4, are valves the same as
A, with the exception of there being no re-
cesses for steam-packing band. Xach valve
covers two parts, the same as those in all the
different figures; hence a double valve would
have four induection-ports, a fourfold valve
eight induction-ports, a twelvefold valve, as
that in Figs. 14, 15,16, 18, and 26, would have
twenty-four induction-ports. These valves
pass off the exhaust steam from the induction-
ports. Between each valve, in the case out-
side of the valves, the exhaust-ports may be
at either or both ends, or at either or both sides
of the valve through the case, which may be

constructed accordingly for passing off the ex-

haust steam with the least possible hindrance,
so that the pressure in exbausting may be
alike on all parts of the valve, or as nearly as
possible so. The ports of these valves may be
carried in any required direction for supply-
ing one or any number of engines consistently
therewith. Instead of having steam-packing
bands, stuffing-boxes, with glandsjj, may be
used, and held in thelr position with ringsj’j’.
These boxes, in this twelvefold valve, are
planed out each side of each valve-mortise,
and turned out at each end of them. This

-




forms a recess or stuffing-box -entirely around

each mortise for the ‘gland of each separate
valve, which :passes-in the same. J’ J/ are
rings, which pass in the valve-frame near each

- end-of the valves, and are degigned to hold

the glands ini the ‘stuffing-boxes; or, in place
of these rings;flanges‘thay be turned upon the
glands and bolted :down to the frame, which
will bold the packingin position the same as
packing is held by any other glands in their
boxes to prevent the-leakage of steam. b bis
the valve-case, the inside of which is the valve-
seat of the twelvefold valve. 51 D!ig the valve-
case of the double valve, "0 is the valve-case
of a double valve, with one stop, K, (see Fig.
28,). dovetailed -upon one side of the valve-
schamber, which extends the length of the valve
and. fits to the outside of the valve-frame, to
assist the -exhangt steam on that side of the
valve to move the valve as it exhausts; other-
wise it would pass around to.the opposite end
of the valvé and counterbalance.itself. 5% b3
i8S the valve-case of a double valve, with two

" stops, K’ K, (see Fig.29,)one upon each side of

the'valve, dovetailed to the valve-case or seat
inside, extending to:the frame of the valve,
which prevents the exhaust steam from pass-
‘ing around the valve and striking the oppo-
site’ends and counteracting the force of ex-

“ haust. . By this means exhaust steam may be

used tomove the valve to travel the latter half
of the distance it is required to move as soon
as the valveis opened :sufficiently to allow it
to commence ‘to exhaust in going in either di-
rection. d d is the frame of this double valve,

g ~with stop f* (see Tig. 28) extending to the

valve-case, which prevents exhaust steam from
.passing. around it, thereby preventing exhaust
steam-on that side of the valve from either
port having any effect while exhausting, it be-
ing nearly.the same length from the center as
the valvesare from their center. Stop K/, upon
the opposite side of this valve, being attached
to the valve-case and detached from the valve,
exhaust steam, while exhausting ou that side,
must necessarily have: the-effect to move the

- valve while exhausting, if it is left free to be

moved. This may beuseful in many instances.
‘The valve may be disconnected with the valve
gear, or the piston fail to’'go a full stroke at
that end; and otherwise might fail ‘to move
the valve to take in'steam at the opposite end

- -of the engine. d'arethe valve-frame and stem

of a double valve, the same as represented in
Figs. 27 and 29. d? d®.are the stem and frame
-of a-dounble valve. This frame has exhaust-
stops f ./’ upon each side of it, which counter-
balatice the effect of the-exhaust from moving
the valve while exhausting; without which the
exhaust might move the valvea little before
-it'could pass to the opposite end and counter-
balance itself. -7 f/,an exhaust-stop, designed

“to prevent the valve from ‘moving while ex-

hausting. - There is but one stop or valve in
Fig. 28, and one on each side in Fig. 29.
The valves are put‘in ‘their mortises in the

. 115,20% ' : 3

frame where they belong, ready foruse. When
the whole valve is complete it is putin its seat,
ready for nse. This valve-seat should be bored
out parallel with the bore of the eylinder or
cylinders, and the valve then should run par-
allel with the piston-rods. - It may be moved
by incline or eccentric, as the case may be. It
is applicable to any steam-engine which has
ports and valve-seats consistent with tlie valve.
When but one cylinder is used it will not be
necessary t0 have more than a double valve,
‘which will then admit of two ports and steam-
passages- extending therefrom to each of the
cylinders; but when a great number of ¢yl-
inders is used with but one valve—as, for ex- -
ample, adouble cylinder—theén afourfold valve
would, perhaps, be preferable, with two ports
and passages therefrom extending to each end
of each eylinder. "In this case two ports ex-

‘tend down to the lower end of one cylinder,

while their mates extend to the upper end of
the other cylinder. The greater the number of
valves in the one frame for the same number
of cylinders, the less motion is required for
producing the same opening—that is to say,
if a fourfold valve is used instead of a twofold
valve, but one-half of the motion is required
to produce the same opening of ports which a
twelvefold valve would require, but one-sixth
of the motion that a'two-fold valve would re-
quire. ‘

.The steam -passage through the valve may
be at one side of it, if found necessary, as will
be the case in quartz-batteries, rock-drills, &e.
when more than one cylinder is used; in whick
case the cut should be on that side of the cen-
ter of the valve which would be next to the
ports leading to the upper ends of the cylin-
der, which would drive the piston down before
it could drive its neighbor piston up when the-
motion of the valve is given by the. upward
motion of the piston only. (See my applica-
tion of this date for improved steam-engine.)

In Fig. 31, Li is the valve-stem, differing
slightly from that in the other figures.. The
opening endwise of the valve-stem for receiv-
ing and conveying steam to the valve is bored
out deeper, or of sufficient depth to receive
steam in the side of the stem in the lower head
of the cylinder, with double stuffing-box and
glands, so that the stuffing may be used each
side of the induction steam-pipe, with inclines
upon the valve-stem on that part which fits in
the steam-chest at each end. To make it more
convenient these inclines are made the same
length and shape, with thimbles bored out to
correspond with .the inclines, and turned off
to fit the valve-chamber. - The upper one, be-
ing longer than the lower one, screws in the
head of the cylinder to fit the valve-chamber -
and incline upon the valve-stem. Asthe stem
wears, thereby producing loss of motion, the
thimbles may be carried together, the lower
one screwed up and the upper one screwed
down, which will produce perfect bearing and

‘remedy the defect. In the upper end of the
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valve-stem aplug is fitted steam-tight, with an
oil:cup screwed therein for oiling the valve and
engine.

Miis the lower and N the: upper: thimble;
0, 'the long gland, which is used iin the stuif-
ing-box past the induetion-pipe; P, the shiort
gland, whicliserews'in: the stuffing-box of the
long gland and -forms a steam-tight joint on
the opposite side of the: pipe; Q, the lower
head of ithe engine.

Having thus described my invention, what
I claim as new, and desire to secare by Let:
ters Patent, is—

1. The valve A, with steam-passage G, sub-
stantiallyas described.

2. The valveé-stem and frame D D; as and
for the purpose described.

3. The valves A A, in combination: with
valve-frame and stem DD, as set forth.

4. Ports B! B, in' combination with valves
A A, steam-passages G G, and valve-frame D
D, as described.

5. Stops K’ K/, stops /7 f7, substantially as
and for the purposes hereinbefore iset forth.

To the ‘above I have signed my name: this
18th day of November; A. D. 1870.

I. W. FORBES.

Witnesses:

W. H. FINCKEL,
W.J. PEYTON.




