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UNITED STATES

PATENT OFFICE,

EDWIN J. YOUNG AND ALBERT LAMBERT, OF WADSWORTH, AND HIRAM R.
FERRIS, OF CLEVELAND, ASSIGNORS TO THE GARFIELD INJECTOR COM-

PANY, OF WADSWORTH, OHIO.

INJECTOR.

SPECIFICATION forming part of Lietters Patent No. 384,666, dated Jurs 19, 1888,
i Application led Cetober 26, 1887. Serial No. 253,450, (Modell) '

To all whom it may concern:

Be it known that we, EDWIN J. YOUNG and
ALBERT LAMBERT, citizens of the United
States, residing at Wadsworth, in the eounty

5 of Medina and State of Ohio, and HIrAM R.
FERRIS, a citizen of the United States, resid-
ing at Cleveland, in the county of Cuyahoga
and State of Ohio, have invented a certain
new and useful Improvement in Injectors, of

ro which the following is a full, clear, and exact
description.’ Coe

This invention relates to the construction of
an injector whereby it may subserve all the
functions of an injector, and also operate as a

15 water-heater.

To this end the invention consists in pro-
viding such an arrangement of valvular de-
vices, of the construction hereinafter fully set
forth, that the steam and water supply may be

20 regulated-and adjusted in all kinds of weather,
as we will now proceed to particularly setforth
and claim. } :

In the aceompanying drawing, illustrating
our invention, the preferred form of injector

25 is shown in longitndinal section, with the
steam-regulating plug in elevation, and its two
positionsshown respectively in full and dotted
lines.

The injector may comprise any desired ar-

30 rangement of tubes—such, for example, as

that shown in Kremer’s patent, No. 335,227,

or the others therein referred to, though we do
not limit the invention to any special type of
injector.

In the example shown herein the shell or
casing is made of two sections, @ and b, the
former containing the boiler-connection ¢, the
overflow 4, having an annular passage, ¢, pro-
vided with the valve f, the delivery-tube g,
4o the combining-tube %, and the check-valve ¢,

the suction or lifting tube j being interposed
between the sections ¢ and b. The section d
is made or provided with the water-inlet %,
leading into the suetion-chamber 7, as usual,

45 and this water-inletis provided witha straight-
way rotary plug or cock, m. The cock m is
fitted steam and water tight in the water-inlet
in any usual or approved fashion, the draw-
ing clearly illustrating, without detailed de-

35

seription, such an arrangement, n being a seab
or step for the foot of the plug, and o being a

-glandular and packed bonnet for its stem, both

being tapped into the water-inlet for purposes
of ready removal and ivsertion of the cock.
By the employment of this cock .the water-
sapply may be readily regulated or adjusted.
The section b is also provided with the steam-
inlet p, in which is.arranged a valve-seat, ¢,
crossing the steam-passage, substantially as in
a globe-valve, a steam-valve, .1, co-operating
with this valve-seat to admitsteam to and cut
it off from the injector.- The valve r has a
serew-stem, o, provided with a grip, »% and
arranged in asteam-tight bonnet, »*, tappedin
the section b. “ L

The steam-jet or forcing-tube s is arranged
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in a septum, &, in the section b, which septum .

divides the steam-chamber from the suction-
chamber, as usual. This forcing:tube is made
with a forwardly-flaring passage, §', and with
a contracted throat, s*. A plag, ¢, isarranged

tofreelyslideinasteam-tight bonnet, ,tapped
in the seection D in longitudinal eentral coinci- -

dence with the steam:jet's, and said plug ter-
minates within the steam:jet in a head, ¢/, of
similar shape to, but of considerably less diam-
eter than, the passage of thesaid steam-jet, and
back of the head is a collar or shoulder, #*, cor-
respondingly fitting the throat s>. - In the bot-
tom of the bonnet u is arranged a valve-seat,
%, which receives the coellar #*-as a valve to
close the bonnet against the escape of steam
along the plug when said plug is puiled out
intothe dotted-line position.
the drawing, and as will be understood, the
plug is of such size and shape as to be bodily

Asappearsfrom :
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movable into and out of the forcing-tube s. ..

The sides of its head ¢ therefore are not ex-
actly parallel with the sides of the passage s’
of said tube, butonly approximately, or nearly
so. A stop, v, of metal, leather, or other sub-
stance, is arranged upon the collar #* to pre-
vent it from seating in and thus closing the
throat s ] .

The section b, Ly- preference, contains the
steam-valve, water-cock, and plug as parts
thereof, instead of as separate appliances, and
to this extent greatly simplifies the construe-
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tion and cheapens the cost of production with-
out in the least detracting from efficiency; on
the contrary, there being by this construction
fewer joints, the injector becomes much tighter
and more durable than were these parts sim-
ply appliances thereto.

The operationand advantage ofthis construe-
tion of injector will be appreciated best,proba-
bly, by examining it in connection with its use
onalocomotive. Inlocomotive-injectors diffi-
culty occursinlifting or exhausting at the over-
flow the hot water that accumulates in the suc-
tion -or supply pipe from leaking valves and
from using theinjector asa heater in a single-
jetmachine. Ontheoccurence of such difficul-
ties, if the plug ¢ be put into the full-line po-

-sition shownin the drawings and steam turned

on, the steam will pass through the tube sin
the form of a tube or tubular column, and in
this form make such distinctive 1mpact upon
and through the suction or lifting tube j that
the water will be discharged at the overflow.
The relativearrangementof thesteam-jet plug
terminating therein and the lifting-tube as we
have shown it,we believe to be the1 most, if not
theonly,practicable way of dellvermathe steam
in an unbroken tubular colamn. As soon as
the flow is established at the overflow the plug
is pulled out of the steam-jet into its inoper-
ative dotted-line position, and the work of the
injector as such proceeded with uninterrupt-
edly. Obviously the pressure of the ineoming
steam acting against the collar ¢ will keep the
plug in posmon and so, also,when the plug is
withdrawn into the dotted- hne position for

" using the injector as such the steam acting
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upon the other side of the collar will seat and
hold the collar against the seat «’ in the bon-
net. Thus seating the plugin the bonnet pre-
vents the backﬂow or leakage of steam, so an-
noying to engineers in constructlons he1et0
fore common,

‘What we claim is—

1. Inaninjectorhaving a steam-inlet, water-
supply connections, a suction orlifting tube, 7
and a steam-jet or forcing-tube, a sohd steam-
spreading plug provided w1th acollar and stop
and held in place in said jet or tube by the
pressure of the steam to throw the steam in a
flaring hollow or tubular forminto the suction
or lifting tube, substantially as deseribed.

2. Inan injector having asteam-inlet, water-
connections, and suction or lifting tube Jy @
foreing- tube having a forwardly-flaring pas-
sage opening into the suction or lifting tube,

combined with a plug fitted to work in said
foreing-tube and make in it an annular pas-
sage-way,soastogiveadistinctiveimpacttothe
outgoing tubular column of steam against the
suction or lifting tube and thereby clear the
pipes of accumulated water, and provided with
a collar and stop against which the steam acts
to hold said plug in place, substantially as de-
seribed.

3. Inaninjector having a steam-inlet, water-
supply connections,a suction or lifting tube, 7,
and a steam-jet or forcing-tube arranged sub-
stantially as shown, a plug arranged in the
steam-jet and provided with a collar against
which the steam acts to hold the said plug in
positions of use and disuse, substantially as de-
seribed. _

4. The combination,with the plug ¢, having
the collar ¢, of a bonnet provided with a seat
toreceive the plug’s collar, thesaid plug being
held to its seat by steam-pressure and at the
same time excluding the waste and leakage of
steam through the bonnef, substantially as de-
seribed.

5. The section b provided with a steam-
valve seat and also a water-valve seat, com-
bined with and receiving in itself the Steam-
valve,water-valve, or cock, the forcing-tube,
and the plug ¢, substantially as set forth.

6. Inan injector, a lifting-tube, f,and a fore-
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ing-tube aligned with said lifting-tube, and a

plug of less diameter than and of substantially
or approximately the same contour as the
steam-passage in the forcing-tube and stopping
short of the outlet of said forcing-tube,where-
by is insured the delivery of the steam to the
lifting-tube in a tubular column, substantially
as described.

7. In an injector, a combining-tube, a sepa-
rate lifting-tube, §, and a forcing-tube, all ar-
ranged in alignment, in combination with a
plog arranged in the forcing-tube and of less
diameter and substantially or approximately
the same contour as the passage in said fore-
ing-tubeand stopping short of the outlet of said
forcing-tube, substantially as and for the pur-
pose set forth.

In testimony whereof we have hereunto set
our hands this 13th day of October, A. D.1887.

EDWIN J. YOUNG.
ALBERT LAMBERT.
HIRAM R. FERRIS.
Witnesses:
MirToN E. OPLINGER,
JOHN A. CLARK.
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