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—

To all wlhom tt may concermn.:
Beit known that I, PATRICK bhO’WNLE‘i of

New York, in the count} of New York and_

stateof New_ York, have invented certain new
g anduséful Improvements in Steam-Injectors;

and I do hereby declare the following to be a

full, clear, and exact description of the inven-

tion, such as will enable others skilled in the

arb 10 which 1t appeltams to make and use
~zo the same.

This invention contemplates cer tmu new
and useful improvements in steam-injectors,

11.:,1‘5?111“ sp(,cml reference ‘f:o that class known

“littors and *‘foreers.’
¥ 5 The object is to increase the starting and
working capacity of a double-tube mgeetor
This 1 51{3001111“}11511 by doubling the lifting
power of the injector by nmhmn the set of
~ tubes constituting the forcer serve equally
20 with the other or _llftel set of tubes in rais-
ing water into the injector. Steam 18 sup-
phad simultaneously to both sets of tubes,
whereby the injector can be started and main-
tained at a very low pressure, at a maximum
25 degree of high pressure, or at any interme-
dmte pressure. These results are obtainable
because the only
starting the injectoristhat of the atmosphere,
since no check-valve for the primary over-
ow is employed. In lieu 1 use a cock sub-
stantially of the character shown and de-
scribed in Letters Patent.No. 515,573, granted
to me Janunary 23, 18U4, said cock having
portswhich, in starting the injector, open up
5 direct communication between the delwelg -
ehmnbel of the lifter and forcer with the
overflow-opening, and when the column of
steam and water is established will instantly
| cut off the overflow of the lifter and gradu-
"~ 40 ally cut off that of the forcer, at the same
~ time opening up direct communication be-

30

tween the latter and the outlet to the boiler.

Teretofore in injectors of this class steam
| could not be admitted through the forcer in
45 starting the injector, as it “would tend to
: create back pressure on the first or primary
overflow-valve, or at least form an equilib-
rinm, pl‘cventmﬂ* the starting of the injector,
and have the effect of fommﬂ the steam back
o into the suction-pipe; but b}r allowing the

initial flow of steam through both the fm.'cer.

pressure to be overcome 1n

and lifter to pass direct to the atmosphere a
vacuum is instantly ereated and both sets of
tubes serve to raise the water into the in-
jector. Thus a maximum boiller supply can 53
be constantly maintained.

The invention will be hereinafter fully set
forth, and pmtwulmﬂ y pointed out in the
claims. -

- Figure 1 is a view in side elevation of my 6o
impmved injector. Fig. 2is a vertical lon-
oitudinal sectional view thereof. Ilig. 818 a
detail sectional view showing the position
occupied by the cock after water 1s lifted
into the injector. Iig. 4 18 a suntlar view 65
showing the position of said cock when the
111,]@(3101‘ is working.

Referring to ﬂle dlm ings, A\ deswuatw
the G:—:Lstmﬂ or Oclblll , the steant- mlet ',
the watm-mlet th tlm ()V{}l flow-opening, ‘m a 70
a4 ‘rhe delivery- Ouﬂef leading to the boiler.

deswnates the forcer and C the lifter.

Of Lhe for mer, O is the steam-tube, §' the
C{jmbining-tube? and {° the delivery- tube, the
two latter tubes being infegral. Said deliv-
ory-tube is secured in a tapering or conical
wall or partition &% which divides the water-
chamber 6! from the delivery-chamber §° of
the forcer, said latfer chamber being in line
with the delivery-outlet ¢’. DBy thus extend-
ing the combining-tube out In the water-
chamber and elongating the same the water
in said chamber will insure better condensa-
tion in starting and the same will be heated
by said tube when the injector 1s working,
thus preventing too great condensation upon
the water intermingling with the steam. Of
the lifter, d is the steam-tube, ¢’ the combin-
ing-tube, and 2 the deliv ery-—tube said latter
tubes bemﬂ* integral and secured in partition
(®, Sepamimﬂ the water-chamber d¢* from the
chscharffe chamber d* The latter chamber
opens dn ect into the water-chamber 0* of the
forcer. Thesteam-tubes b and d are mount--
ed in a wall or partition D of a steam-cham-
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| ber E, into which the steam-inlet a opens,

said steam-chamber being common to both of
said steam-tubes, so that steam 1s supplied

simultaneously to both sets of tubes, no valve

being employed for cutting oif the supply of 100
Steam to the forcer in Startmﬂ* the injector.

The outlet for the overflow fwm the lifter is




overflow-opening a2

LA

through a passage- wa} ¢, surrounding the:!
idelwew chamber 0%, and ssllbstantmlly dia-.
‘metrically opposite the outlet end of this
passage-way is the inner channel €' of the
Hence, it exteuded the:
~  passage-way e and 01?‘61*110\?—@11&111161 e’ Woulda

3 ‘intercept: 1he delu er y-ehmnher b° md boﬂer

| -'=ff0ubleta

Lo
i bher DT’, the. outlet fCL;ﬂg

- overflow-opening.:

o fland stops A
U the main,
... fore-mentioned patent..
20,
.- eutraways frand £,
= for the delivery—;ehamhe;r;of s ebhee forcer.
starting the injector the wide opening of 'the; ;'
cock assumes the position: shown in: Ifig.
thus establishing direct: commumcatmn be-:;
tween ‘the passage-way ¢ and the overflow- :
SRR Joof: said cock elosing |
SR ;the:dﬁlwery -outlet «°, leading to the bmler. W
' Hence : the use of :f‘z,aeheelzz-evzﬂxzez to prevent
back pressure from the boilerinterfering with -
- the:injectoris rendered unnecessary.: When
the cock is in this  position, the port formed.
by . the cut-away: f* establishes communica- |
tion between the delivery-chamber b° of the:
forcer and the overflow-opening ¢~
- however, as the water has been lifted and the

' opening «¢*, the side.
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Fisa eﬂck locmed tmnsvelselv of 'éahe ma-
ﬁhme, s0 as: to intercept the delwely. cham-: |
the:overtlow passage-
way ¢ of the lifter; and the channel of: the
L "T'o:one end of this coek is:

- connected an operating-handle. f, by which it
can be easily and quickly turned, the move- .
- mentof said handle being limited by a finger -
This:eock is constructed,in
as shown and described in the be-
1t 1s provided with

2 owide transverse: opening

column of steam and water is being estab-
lished the operator turns the cock F, causing
the side f“thereof to entirely cut off the over-
flow of the lifter through the passage-way e.

(See Tig. 3.) As this is being done any fur-

ther overflow from the forcer is allowed to
pass through the port formed by the cut-away
7° to the overflow-opening «° the further
movement of the cock cutting off or closing
this overflow and ebtabhshmw direct commu-
nication between the delwery -chamber of the
forcer and the outlet to the boiler. (See
Fig. 4.)

The operation is as follows: The cock being
positioned as shown in Fig. 2, closing the out-
let to the boiller and opening up communica-
tion between the passage-way e and overflow-
opening a*,steam admitted to the steam-cham-
ber E will pass simultaneously through both
sets of tubes and out to the overflow. Upon
overcoming the atmospheric pressure and
reaching the overtflow-opening a vacuum is
Instantly created, not onlyin the water-cham-
ber of the lifter, but also in the chamber of
the forcer or body of the casing, causing the
immediate lifting of water, which, passing

through the combining and delivery tubes of

the lifter, will pass from the discharge-cham-
ber of the latter thro ugh the passage-way e
and opening f° of cock K to the overflow-open-
ing a?, and the overflow of the forcer passes

ent to those skilled in the art.
valve for the overflow of the lifter beingem-
ployed and only the atmospheric pressure
having to be overcome, and steam being ad-:
511'11tted simultaneously to both sets of tubes,
the forcer also acts as a lifter, thus doublmm ;
the capacity of a’ﬁ’heap:p_a;mtuzs.é
can be started at a low pressure and can be 35
i continuonsly operated ‘at such a pressare or: -
atavery high pressure of steam, orat anyin- =
~ There is a decided ad- 11
vantage in the employment of a cockforcon-: .
:tmllinﬁ' the operation of .the injector, since.
,' | the cock being of substantially conical orcy-
lindrical form | and ' extended transversely::
through the injector at right angles, so to =
ispeak to the line of travel. (Df the steam ana =
water there is but little, if any, pressure to:
be ‘overcome in turning said cock. SRS
also be noted that the overflow of the forcer -
1s only gradually eut off, thus allowing . EREREE
additional:overflow from the latter, afterthe = -
closing of the overflow of the hftel t@ pass 100
fto the opening a®. o S
“Aninjector constmctedas herem clesembeci.e SRRRREE
1S eztremely simple and Inexpensive and; be-

f* and. opposite
:formmﬂ“ overflow-ports ;termechate pressure.

o In
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to said opening ¢” through the cut-away f*.

As soon as the column is estabhbhed or about o
t0 be, the cock 18 turned, eutting efE imme-
sdmtely the overflow of the lifter and
ally that of the forcer, (see Fig. 3,) and the
now established column of éste&m @and; water:
will pass through the opening in the cockon
to the boiler, saﬂd cock being tmned to thge -
ipOSItl{m shown in Fig. 4. .. |

oradu- .

Theadvantages:of my mventmn are appm o

ing composed of but few parts, is not liable to
readlly get out of order. Thesingle cock em-
ployed tor controlling the working of the in-
jector being positive in its action is not af-
fected by any clogging of foreign or gritty
substances, asfrequently occurs with loosely-
mounted valves.

I claim as my invention-—

1. A double-tube injector having direct
eommumca,tlons for the forcer and llftel with
the overflow-opening, means for positively
closing the boiler-passage in starting the in-
jector and a single steam-chamber common
to both said lifter and forcer wher eby steam
18 supplied simultaneously thereto in start-
1110‘ the injector, as set forth.

A double-tube injector having separate
overﬂows for the lifter and forcer, a cock for

quickly closing the overflow of the lifter and

gradually closing that of the forcer and a
stecam-chamber for supplying steam simul-
taneously to both the lifter and forcer in
starting the injector, whereby the forcer will
also acL as a lifter, as stated. |

A steam-injector of the char acter herein
specmed having overflow-passages for the
lifter and forcer and a cock intercepting said
overflows having three ports, one of said ports
allowing of the wradual closing of the over-
flow of the tomer after the verﬂow of the
lifter is closed, as stated.

"T'he inj ector

"No check-. o : '

any.
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4. A steam-injector of the character herein

specified having overflow-passages for the

lifter and forcer, and a cock having a main

opening or port extending transversely there-

through, and two smaller ports for the over-

flow from the forcer, as set forth.
5. A steam-injector of the character herein

specified having overflow-passages for the

lifter and forcer, and a cock having a main
opening or port extending transversely there-
through, and two opposite cut-aways forming
ports for the overflow from the forcer, as set
forth. |
6. The herein -described steam -injector
having two sets of tubes forming a forcer and

IO

e

a lifter, a steam-chamber forsupplying steam
to both of said sets of tubes simultaneously,
an overflow-passage from said lifter and the
delivery-chamber of said forcer intercepting
one another, a cock located at such intercep-
tion and having a main port, and two addi-
tional overflow-ports, and a lever for operat-
ing said cock, substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-

Ing witnesses.
| | PATRICK BROWNLEY.
Witnesses: | -
Louis 0. VAN DOREN,
WILLIAM S. SMITH.
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