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UNITED STATES PATENT OFFICE.

FRANCIS STICKER, OF NEW YORK, N. Y ASSIGN OR BY-DIRECT AND- MESNE
ASSIGNMENTS TO CHARLES A. DRUCKLIEB OF SAME PLACE.

STEAM INJ ECTO R.

SPECIFICATION forming part of Letters Patent No. 674,184,dated May 14, 1901.
Application filed May 4,1900, Serial No, 16,520, (Model)

fo all whom it may concern:

Be it known that I, FRANCIS STIOKER of

New York, in the county of New York and
State ofNew York, have invented certain new
5 and usef ulImprovements in Steam-Injectors;
and I do hereby declare the following to be a
full, clear, and exact description of the in-
-ventlon such as will enable others skilled in
the art to which it- appmbmnq to make and
use the same.

This invention relates to steam-injectors;
and the contemplated 1mp10vements are ap-
plicable in the main to injectors operated by

“live steam alone or exhaust-steam with or
15 without the addition of live steam.
One object of theinvention is, primarily, to

.provide means which will enable a machine
- to perform a large.wvariety of work under dif-

ferent, conditions. It is well known that
steam under different conditions shows dif-
ferent reactions upon comingin contact with
water of different conditions as to quality and
quantity, and hence the condition of one ele-
ment must regulate that of the other in order
toobtain satisfaetory results. In other words,
quantity as well as quality of steam must
harmonize with quantity as well as quality of
water.
ferent quantity as well as quality of water
than steam of high pressure in order to per-
form a special work. The more perfect the
contact of steam and water in right propor-
tions to each other the more per feet will be
the work performed. By my present improve-
. ments Iam enabled toso equip various styles
or types ot injectors that good results may be
obtained under every dlfferent state or con-
dition of steam and different quantity and
quality of water, or vice versa, means being
provided for reﬂ'ulatmw the steam as well as
the water to suit emstmcv conditions. To
these ends I employ a cock formed with a se-
ries of separate chambers, and into the par-
titions are serewed jets or tubes, one or more
of which are stationary and one or more mov-
able or adjustable longitudinally, whereby
the capacity of the machine may be regulated
by directly orindirectly controlling the water.
A further object of the present invention
so is to provide an improved combining or de-
livery tube or nozzle.
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Steam of low pressure requires a dif- |
forth, and particularly pointed out in the 8o

i Cl&lmb

It is Well known that | chine.

ecated in section.

‘in the manufacture of steam-injectors great
difficulties arise.in making the tubes or noz-

-zles, it being almost impossible to work out

the interior curves necessary to the attain- 55
mentof properresults. In fact, straight lines
have heretofore taken the plaee of carved
lines, and to imitate the eurves a number of
short straight lines is generally employed.
This necessarily prevents the perfect smooth 6o
lines which are so essential for absolute cor-
rect working, and a number of sharp edges
and interruptions is the result. The proper

“curves which should be observed in the bore

of a tube or nozzle may be obtained by pro- 65
viding an injector-body with a ecylindrical
bore and placing therein a bulb or torpedo-
like body, the outer contour of which repre- -
sents the absolutely-proper shape required -
for the correct working of the machine. I 7o

‘have also found that by making this bulb-

like body hollow additional water-su pply may

be had when the steam-conditions require, as
when the established jet has not the proper -
density. When this occurs, a vacuum will 45

‘be formed in this body and the necessary
‘extra quantity of water will be supplled to

the jet. -
The invention will be hereinafter fully set

In the aecompanymw drawings, Figure 1 is
a. 'vertical longitudinal sectional view of an
injector equipped with my improvements.

Kigs. 2, 3, 4, 5, and 6 show in diagrammat- 83

ical relation the several positions of the con-
trolling cock or valve, which latter is indi-
The views of Kig. 2 show
the differeut positions of the port controlling
the steam-inlet for heating water in the ta,nk QO
the views of Fig. 3 show the a,umh&ry water-
inlet, those of Flﬂ‘ 4 the main water-inlet,
those of Fig. 5 the steam-inlet for the hftmﬂ'
device, a,nd those of Fig. 6 the steam-inlet for |
the forcing device. Fig. 7 is a vertical see- 95
tional view, on an enlarwed scale, showing
some of the features of my present improve- o
ments as applied toan exhaust-injector. Fig.

-8 18 a similar view of a second modified form,- |

showing a like application of the means for roo
eontmllmfr the working capacity of the ma-
FID‘ 9 shows these improvements ap-
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plied to still another form of injector. Iiig.
10 shows some of the improvements applied
to a single-tube machine.

Referring to the drawings, Fig. 1, A desig-
nates the casing; a, the steam-inlet; @', the

water-inlet; a? overflow branch, and a’boiler-

outlet. The casing A is shown in this figure
as formed with a eylindrical portion 1 of ap-
proximately uniform diameter throughout its
length and which is surrounded in part by an
outer shell 2, forming an overflow-chamber 3,
the discharge of which into branch a* effects
the unseating of check-valve 4. Communi-
cation into chamber 3 is had through over-
flow-openings o.

B is a tapered cock or valve fitted in a cor-
respondingly - tapered seat in the receiving
end of the casing. This cock is provided with
a'spindle which projects through an opening
in the end of the casing, the cock being held
firmlyin its seat by suitable means. Within

the cock is formed a steam port or chamber 6

for admitting steam to the water-tank for
heating up the water when desired. Adjacent
to this is a second chamber 7, which 1s termed
an ““auxiliary ” water-chamber, and next to
thisis the main water-chamber 8. A tube9is
screwed at one end into the partition 10, be-
tween chambers 7 and 8. This tube I de-
nominate an ‘¢ auxiliary water-inlet” tube.
The main water-lifting tube 11 surrounds a

portion of tube 9 and takes its water-supply

35

from the main chamber 8. A third tube 12,
which is denominated the ¢ forcing-steam ”
tube, surrounds a portion of the water-lift-
ing tube 11 and the auxiliary tube 9. The
lifting-steam is admitted through port 13 to

- the space between tubes 11 and 12, while the

40
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foreing - steam enters through port 14 and
passes on the outside of tube 12. In the turn-
ing of cock B the lifting-steam is first admit-
ted and the further turning of the cock will
admit the foreing-steam through port 14. The
exterior of the auxiliary tube 9 is curved to
give it the proper lines which should be ob-
served in the bore of an injector-tube, and
this outline being of bell-like formation the

space between tube 9 and the exit end of wa-

ter-lifting tube 11 may be increased or dimin-
ished by moving longitudinally the former.
In this way the combining-space of the lifter,
and hence the capacity .of the machine, may
be regulated. :

C is a bulb-like body located within the
cylindrical portion 1 of the casing and form-
ing, in conjunction with the latter, the com-
bining and delivery tube of the forcer. This
body is curved on its exterior,so as to ob-
tain between it and the surrounding portion
of the casing the truly scientifically correct
shape of a combining and delivery tube.
At its forward end this body receives pins 1o,
projecting from tube 9, and it also has a
central bore to receive the stem of a check-
valve 16, which is normally seated over the
end of the bore of tube 9. DBy thus connect-

ing thetnbe 9 to body C,which latter remains | the admitted steam.

movement is limited by a stop 17.

U 674, 184

| stationary, the 'tuming of cock B will effect

the longitudinal movement of tube 9, which
This
movement of the tube increases or dimin-
ishes the space between itself and outlet end
of tube 11. The body C is formed with a
chamber 18 throughout its length, which
chamber communicates through openings 19
with the space within the cylindrical portion
1 of the casing. In the boiler-outlet end of
the casing is an ordinary check-valve 20,
which is normally held to its seat by the
boiler-pressure.

In practice the cock B is first turned to
admit steam to port 13, which steam passing
out to the overflow branch will create a vacu-
um within the casing and effect the lifting of
the water into the main water - chamber 3,
where it will be taken up by tube 11 under

“the action of the lifting - steam, and the

steam and water are combined at the end of
this tube and water appears at the overflow.
The cock is further turned to admit steam
through port 14, which steam will pass
around the forcer-tube 12 and take up the
steam and water of the lifter, and the steam
being fully condensed within the combining
space surrounding the body C the jet will be
established and travel over said bodyand out
through the hoiler-outlet, unseating valve 20.
The overflow finds its escape through open-
ings 5. When the established jet has not the

proper density, a vacuum will be formed 1in.

the chamber of the body: C, the creation of
which will effect the unseating of valve 16 and
allow water to enter said chamber through
the tube 9. This water being taken up by
the column of steam and water within the
combining space, the proper conditions are
ociven or restored in the established jet of
steam and water, whereupon the valve 16
may be reseated. When the machine is in
active operation, the chamber of the body C
forms a special water-reservolr.

From what has been said it will be ob-
served that in the turning of the controlling-
cock B the capacity of the machine is regu-
lated. When this cock is so turned as to
cause tube 9 to move away from body C, the
outlet from lifting-tube 11 is decreased, and
hence there is a less supply of water to the
steam, while when the cock is turned in a re-
versed direction the supply of lifted water is
increased. Thecock also controls the steam-
passages and through its different positions
any desired regulation may be effected—that
is, the injector may work under one-half
steam and full water or one-half water and
full steam or full steam and full water or any
desired range of supply. Also it will be
noted that where the established jet is not
fully charged—that is, has not the proper
density—a vacuum will be created within the
body C and an additional supply of water
will be drawn into such body, and thus in-
crease the percentage of delivered water to
This will oceur when-
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ever a higher vacuum exists in the chamber | zle f4 is ad justable lonn'it'udina,lly in the man-

~of thebody C than isin the main water-cham-

10

R

ber. It will also be noted that the truly
proper contour of a combining-tube is ob-
tained by the curvature of the exterior of
the auxiliary tube 9 and body C. In this

-way the true and proper mixing of the steam:
| pacity of the machine.

and water is obtained.

In Fig. 71 have indicated the application
of a single cock and a plurality of tubes or
nozzles, some of which are stationary, to what
is commonly called an ‘‘exhaust-injector”’—
that is, one working by exhaust-steam. In
this figare the coek D is formed with two
chambers d and d', the former for forcing
live steam and the Iatber forlifting live sbeam

- A tapered tube or nozzle d? 1s,screwed in the
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- within the cock, while the water tube or noz- |

R

partition between these two chambers. This
is surrounded by a second tube or nozzle d?,

exteriorly threaded to work in a threaded
opening in a partition d* and having lugs d,

which are engaged by the end of cock D.
Hence the turning of the cock will effect the
longitudinal adjustment of tube or nozzle d’
and in consequence the increase or decrease
of the outlet-space of said latter tube, accord-
ing as it is moved forward or backward in re-
lation to the tube or nozzle d-.

exhaust-steam from chamber d?. All of the
tubes extend into the combining-tube d°, the
forcer-steam tube d* being extended beyond
the others. The water is admitted throuwh
chamber d°.

In practice the exhaust steam may be suf-
ficient up to a certain pressure, but beyond

this live steam is necessary. The supply of

the lifting live steam is regulated, as before
stated, by the longitudinal adjustmentof tube
The admission of forcing-steam to tube
d?* may be had by the turning of cock D.

-This 18 only necessary when the injector is

working against a pressure in excess of that
against WhIGh the exhaust-steam is sufficient.

In Fig. 8 I have indicated another form of
ex:ha,ust -injector to be worked with or with-
outan auxiliary live-steamn jet for foreing pur-
poses only. In thisform the cock E is forr_ned
with two chambers e ¢/, the former for ex-
haust-steam and the latter for live steam,
which enters through a porte®. The foreing-
steam tube or nozzle &° leads from chamber
¢’ and through the exhaust-steam tube e* and
the lifting-tube 5. Tuabes ¢ and e* are sta-
tionary in cock E; but the water-tube ¢&° is
capable of longitudinal adjustment by the
turning of said cock after the manner and by
the means hereinbefore described.

In Hig. 91 have shown the application of
the t&pered cock and series of tubes or noz-

zles to a different form of double-tube in-

jector. In this arrangement the lifting-steam
is admitted to cock i through ehamberfdnd
the forcing-steam through chamberf’. The
two jets or nozzles f? and 73, leading, respec-
tively, from such chambers, are stationary

674,184

The tube d?
extends through a tube d° which receives the

S

ner and by the means before mentioned.
In Fig. 10 T have indicated a single-tube

1n]eet01 of the type shown and described in
Letters Patent No. 600,453,

(x, the rotatlon of which will regulate the ca-
The ste@m inlet tube

issued to me
March 8, 1898, equipped with a tapered cock.

75

g 1s stationary within the cock, while the wa-

ter-lifting tube g"isadjustable longitudinally,

being formed with an exterior thread engag-

ing a threaded openmw in the cock and lat-

eral lupjs g*, which fit in openings in a parti-
In this as in the -
other forms the tmnlnﬂ' of cock (= will in-

tion ¢°® within the casing.

Crease or diminish the space between tubes ¢

380

and ¢, and in this way the capacity of the

machine will be regulated, the cock G also

eontrollmﬂ* the ddmIbSIOH of steam which en-

ters throug ogh chamber g*.
I elalm as my invention—

1." In a steam-injector a cock controllmu‘ |

the steam and water, a plurality of tubes

9o

mounted in said cock, and means for adjust-

ing one of said tubes longmudmally, as set,

forl:h

to move longitudinally, and means for etfect-

ing such movement by the turning of Sd.lﬂ |

cock substantially as set forth.

3. In a steam-iujector, a cock fm control-
ling the steam and water, a tube curved or
tapered on 1ts exterior, and a second tubeen-

cireling the former, and means for adjusting

2. In a steam-injector, a cock controlling
‘the steam and water, a plurality of tubes
mounted in said cock, one tube being adapted

95

IOD

one tube lon n*ltndmally by the tur ning of said

cock, substantially as set forth. |
4 Ina steam-injector, a cock having sepa—

rate chambers tubes mounted in sa,ld cock

105

leading each ﬁom one of said chambers, and

means for adjusting one of said tubes 10n0'1- |

tudinally, snbstantially as set forth.

IIC -

5. In a steam-injector, a cock having sepa-

rate eha,mbels tubes mounted in said cock
leading each from one of sald chambers, one

tube bemﬂ‘ externally threaded and herlnﬂ'.

lateral ﬂa,nﬂ'es whereby it will be adgusted

.IOHgIEUdlan“Y by the turning of said cock,

substantially as set forth.

115

6. In a steam-injector, a cock h.:wmw sepa- |

rate ports for admitting successively llftlnﬂ' |

and foreing steam, tubes for such lifting and
forcing steam mounted in said cock, and a

I20

water-tube, one of said tubes being adjust- -

able longitudinally, the contour of one or

more tubes being such that the capacity of
the machine may be controlled by the adjust-
ment of the lontritudina,lly-adjllstable tube,

_substantmll** as set forth.

7. A steam-injector havuig & body curved
on 1ts exterior, and a cylindrical portion sur-

rounding said body, the space between the

125

130

latter and said surr oundmg portion forming
a steam and water mixing chamber, substa,n- |

tially as set forth.
8. A stea,m -injector having a cock formed

DT AT S Pt A oy
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with a water-chamber and a lifting-steam
nort, a lifting-water tube leading from said
water-chamber and around which the steam
is designed to travel, a body within said tube
having a eurved portion, and means for ad-
justing said body longitudinally for increas-
ing or decreasing the space between it and the
outlet end of said water-lifting tube, substan-
tially as set forth.

0. A steam-injector having a chamber com-
municating with the space for the passage of
the established jet, and means for admitting
water to said chamber and from it to the jet
when the latter is not of proper density. |

10. A steam-injector having its casing pro-
vided with a ¢ylindrical portion, a body within
said casing curved on its exterior throughout
its length, forming, between itself and said
cylindrical portion, a steam and water com-
bining space, substantially as set forth.

11. A steam-injector having its casing pro-
vided with a eylindrical portion, a bulb-like
body located in said casing curved throughout
its length on its exterior, forming, between
itself and said eylindrical portion, steam and
water combining and delivery spaces, sub-
stantially as set forth.

12. A steam-injector having an auxiliary
water-inlet,a chamber in communication with
said inlet, and means for admitting water
thereto when the established jet is not of
proper density, as set forth.

13. A steam-injector having an auxiliary
water-inlet,a chamber in communication with
said inlet, said chamber being in communi-
cation with the space for the passage ot the
established jet, and a valve normally closing
said auxiliary water-inlet, said valve being
automatically unseated when the established
jet is not of the proper density.

14. A steam-injector having its casing pro-
vided with a cylindrical portion, a body in
said casing curved on its exterior to form,
between itself and said cylindrical portion, a
space for the passage of the established jet,
said body having an interior chamber com-
municating with said passage, an auxiliary
water-inlet opening into said chamber, and
means for allowing water to pass from said
auxiliary water-inlet into said chamber when
the established jet isnot of the proper density,
substantially as set forth.

15. The combination with the easing hav-
ing a eylindrieal portion, of a body curved on

its exterior and forming, between itself and |

gl

674,184

said eylindrical portion, the space for the pas-
sage of the established jet, a chamber in said
body communicating with said space, a cock
having an auxiliary water-inlet, a tube in said
cock leading from said auxiliary water-inlet to
said chamber, and a valve normally seated
over one end of said tube, substantially as
set forth. _

16. The combination with the casing hav-
ing a cylindrical portion, of the body located
within the latter curved on its exterior, form-
ing, between itself and said ¢ylindrical por-
tion, a space for the passage of the established
jet, said body having an inner chamber com-
municating with said space, the cock having

lifting and forecing steam inlets, and main

and auxiliary water-inlets, lifting and forcing
tubes also mounted in said cock, an auxiliary
tube surrounded by said former tubes and
communicating with said auxiliary water-in-
let, and a check-valve over the inner end of
said latter tube, substantially as set forth.
17. The combination with the casing hav-
ing a eylindrical portion, of the body located
in the latter curved on its exterior, forming,
between itself and said cylindrical portion,
the space for the passage of the established
jet, a chamber being formed in said body com-
municating with said space, a cock having
lifting and forcing steam inlets and main and
auxiliary water -inlets, lifting and foreing
steam tubes also mounted in said cock, an
auxiliary water-inlet tube curved on its ex-
terior and surrounded by said lifting and force-
ing steam tubes, said auxiliary water-inlet
tube engaging said cock at one end and said
body at its other end, means for effecting the

longitudinal adjustment of said auxiliary wa-

ter-inlet tube by the turning of said cock, and
a valve normally seated over one end of sald
auxiliary water-inlet tube, substantially as
setb forth.

18. A steam-injector having a cock extend-
ing through a steam-chamber, said cock hav-
ing a port therein designed to admit steam
to the water-inlet branch, substantially as
set forth.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses. |

FRANCIS STICKER.

Witnesses: |
ANNA T. MALLON,
L. HERZIG.
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