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THOMAS §. DAVIS, OF JERSEY CITY; NEW JERSEY.

Letters Patent No. 85,28_9, dafte‘cl December 29, 1868 ; wntedated December 23, 1868.
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IMPROVEMENT IN STEAM-ENGINE EXHAUST-VALVES. -~ -
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The Schedule referred to in these Letters Patent and mal:mg part 'uf_ the same.

To all persons to whom these presents shall come :

Be it known that I, THOMAS S. DAvis, of Jersey
Olty, in the county of Hudsml, and State of New Jer-
sey, have invented a new and improved “ Attachment
to or Construction ofthe Exhaust—P&s&ageb to Engines;”
and that the followmg description, taken in connection
with the accompanying plate of drawings,; hereinaffer
referred to, forms a full and complete specification of
the same, wherein T have set forth the nature and prin-
ciples of my said improvément, by which my invention
‘may be distinguished from all others of a similar class,
togéther with such parts as I claim, and desire to have
'seculed to me by Letters Patent.

The principal object of the present invention is to
prevent the access or passage, through the exhaust or
feduetwn—pm ts or passages of Iﬂuomotwe or other en-
gines, to the valve-chests and eylinders of the sawe,
of cinders, heated air, and other, detrimental matter ;
“and, for-this purpose;

"The invention consists in the arrangement, within’

the exhaust or eduction-ports or passages of locomotive

or other engines, and at. any point or points of their

length, of a valve or valves, whereby they can frecly
open, to allow the exhaust-steam to escape from the

cylinder, and close the moment the pressure within. the |
cylinder becomes equal t0 or less than that of the at-.

‘mosphere within the smoke-box, so that the entrance

of 21l deleterious matter, such as cinders, heated air, .
&c., to the cylinder or ‘the valve-chest is eﬂectua,lb

| ..md entirely prevented.

In the accompanying pia,te of drawings, my “im-
proved arrangement of the exhaust-passages to en-

gines?” is illustrated—
Figure 1 being an elevation of the pomon of an ex-

hausbpasaage having a valve arranged in it according

to the present mvenmon,
Figure 2, a pl:m or top view of the exhaust-passage

shown in fig. 1; and
Figure 3, a vertical section, taken in the plane of

the line @ :1:, fig. 1.
A, in the drawings, represents an exh&ust—p&ss&ge

or tube

This tube A, at its lower end is provided mth tWo
Openmgb or por ts, one alongside of the other, to which
pipes or tubes, shown in red lines in the dmmngs, are
to be attmhed for forming a connection between the
‘passage A and the eaha;ust-ports of the steam or pis-

ton-cylinder to an engine.

The upper end, A% of the tube A, when placed in

position upon a lucomotwe-en gine, is &11&1:,0@(1 thereon
so as to open into the smoke-chamber of the same, and
thus allow the exhaust-steam, passing through the said
tube fro the cylinder, to eseape into the said chamber.

B, a disk-valve, Imvmg a centre-stem, c.

T].llS valve B is mthm the tube A, and, at D, is pro-
vided with a seat, B, for it to rest upon, and above
- such se&t, with a fixed cross-bar, F, for its stem to pla,y

—t >+

through, and thus to guide and steady it in its upward
motion from or downwm d motion to its seat H.

This valve B, when resting on its seat K, tightly
closes the said pdbb&;& A to the inward pab&,a@,e from
the smoke-chamber, of any smoke, cinders, coal-dust,

heated air, or othér ddeteuous umttm to the cylmder
or valve—ehe%t the valve being only a,xmnged to open

upward, for the passage of the e\thIISt-be‘cllIl to the

":amoke-chdmbel

‘With a valve arranged for operation. wn;hm the
exhaust-passage of an engine, substantially as above
deseribed, it is plainly apparent that, while but little
obstr uction is given to the escape of the exhaust-steam
from the cy lmdel, the entrance of cinders, smoke, coat-
dust, heated air, or other deleterious matter from the
bmoku-chmulber to the cylinder or valve-chest is en-
tirely and effectually prevented, a result of the utmost

importanrce and advantage in the running of a locomo-

tive-engine Inore 1}&11}10111%1‘]3/, as, for instance, when
the engine is running without steam in the cyhndelb,
and by its previous acquired momentum,. or when the
engine is reversed, in order to stop quickly, for the
reason that, in such cases, without the said valve, there’
would.be no hindrance to the passage of Gllldelb &e.,
from the smoke-chahber o the cylinder and mlm-—
chest, which cinders, &e., being gr 15ty, would cause
or e&t injury‘to the,pistons a,nd valves, as well as to
the cylinders and valve-chests; finally deqh wmg and

- rendermg them useless.’

And it may be here observed that, while the %fety—
valves of most locomotive-engines are sufficient for all
ordinary purposes and occasions, they are greatly de-
fective in this respect: that they allow, even when wide:
open, the pressure in the boiler to accumulate fo a
fearful extent at times, as, for. instance, when the en-
gme, with a heavy train, is moving over a down grade,
and it becomes absolutely necessary, for saie,ty, fo check

thé speed of the train by reversing the engine; for, if

then the pressure upon the plStOllS be not suﬂment to
hold the driving-wheels, or to turn them backwards,
the air from the smoke-box is necessarily pumped into
the botler, thus raising the pressure therein much faster
than the 5&fety—-m1ves are able to relieve it, and, as a
consequence, either exploding the boiler or colla;pamg
the tubes, the latter more ‘generally being the result.
This effect, as is qbvious, is a source of great annoy- -
ance and expense to roads that have hea;vy grades;and |
necessarily hea,vy engines to run their trains; and, con-
sequently, in lieu of reversing the engine, the engineers
generally depend upeu the ordinary brakes of the earg
to retard or hold the train, which are not only compli-
cated, but expensive in ar mnn*empnt, while, if the en-
gine could be reversed without danger of exploding
the boiler or collapsing the tubes, no better or more -
perfect and sure brake could be ha,d and by my inven-

“tion, as is manifest, the engine is so 'enabled to be em-
| ploy‘ed without the least danger thereto or to its boiler,




as the inward passage or pumping of the heated air,
‘&e., from the smoke-box caunot possibly oceur, but 1s
entirely prevented. . - |
In addition to the several advantages and results
above stated as secured by my invention, it may be
well to here observe that, as another cousequence of
the exclusion of gritty particles, heated air, &c., from
the eylinders and valve-chests of an engine, less oil 18
required to be employed to keep the cylinders, &c.,
lubricated, as the full effect of the steam, for such pur-
poses, is secured, (steam being well known to be a suffi-
cient lubricator therefor,) thus reducing, in that respect,
the expense of running the engine.
By the arrangement of the valve B, above described,

it is left free to close by its own gravity, or by the
pressure of the atmosphere within the smoke-box; but } -
springs may be employed in conuection with 1t if se |

desired.
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In locating the valve within the exhaust-passage, 1
prefer, for convenience, to place it at the extremity ot
such passage the farthest removed from the cylinders;
but it may be located atother points; and,furthermore,
more than one valve may be employed, if so desired.

Havinig thus described my improvement,

I shall state my claim as follows . |

" The construction of the. valve B, and its arrange-
ment with the seat D, guide-bar F, and exhaust-pas-
sage A, substantially as herein set forth.

The above specification of my invention signed by
me, this 28th day of Janunary, A. D. 1868. .

| THS. 8. DAVIS.

Witnesses:
ALBERT W, BROWN,
Wi, O, SHAW, .
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