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To all whony it ALY CONCEFTY:

Be 1t known that I FRANCIS STICKER, of
New York, in the eounty of New York .‘:md

and useful Impr ovements 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
art to which it appertains to make and use the
same.

‘T'his invention contemplates certain new
and useful improvements in steam-injectors,
and relates to that class known as ¢ smfrle-
jet,” in which only one jet of steam is re-
quired to operate the injector. Heretofore
the starting of injectors of this class has been
very unsatisfactory on accountof the manipu-
lation of several valves, some automatie, oth-

automatic. In othercasesmovablenozzlesor
other movable parts out of sight of the oper-

ber spill-holes in the tubes are requir ed All
these features tend to make an injector un-
certain in operation, costly, and liable to
readily get out of m""del By my invention I
seek to overcome all these objections.

The primary object of the present inven-
tion is to provide a single-jet injector which
shall be positive in opemtwn and devoid of
all automatic check-valves, spill-holes, slid-
ing nozzles, and the like, and in which the
mgeetm has to only overcome atmospheric
pressure in starting, thus insuring an almost
instant starting and hftmn* of very hot water.

A further obJect 18 to 1eduee the number of
parts to a minimum, so as to minimize the
danger of the :13:1;]@01:01 getting out of order.

A fur ther object is te SO const1 uct the in-
jector that it can be used as a ¢ lifter” or
““non-lifter ” and capable of starting without |
regard to whether the steam or water be first
admitted, and also to provide for reducing the
column- of steam and water without lz:nc'ea,]m:l*oP
the latter and at the same timeavoid drawing o |
in air.

The invention will be hereinafter fully set
forth, and particularly pmnted 011t in the
clalms !

In the accompanying dmwmgs, Figure 118

a vertical longitudinal sectional view of my |

“thereof.

- ¢asing or castmg, a, the Steam 1nlet ct’

in a wall b° of casing A

improved injector. Fig. 2isa side elevation
IFigs. 3, 4, 5, and 6 show different

positions of The smrrle operating-cock, parts

being broken away and others in section. 55

Fig. 7 shows different views of the cock in
<51de elevation. Fig. 8 is a cross-sectional
view on line 8§ 8, I‘w 2, showing the cock-
seat.

Referring to the drawin o8, A deelﬂ'n&tes the
, the
Water-lnlet a”, the outlet leadmw to the
boiler, and '@ the overflow- outlet.

b 18 the steam-inlet tube, which extends
mtobthe steam-chamber b and water-cham-
ber O

C 1s the lifting-tube extending into cham-
ber b and overflow-chamber 2. Inline with
this tube is the combined combining-tube D
and delivery-tube D', mounted near one end
It will be noted that
no spill-holes are for med in tubes D D', all
supplementary overflow occurring between
the adjacent ends of tubes C and D and fall—
ing into chamber 6%

E is a single cock located vertically in cas-
ing A between the delivery-tube and the out-
let to the boiler and in line with the overflow-
opening, which latter, in fact, is filled by the
said cock the overflow beuw through the
cock itself. Thiscockisr ounded and t&pel ed
throughout its length, and from its upper end
pro;]ects a rod e, to which an operating-han-
dle ¢’ is secured. T'his rod projects thlough
a stuffing-box ¢?, which engages an interiorly-
threaded recess e®and ser Ves to hold the cock
firmly in place, but yet allow of the turning
thereof either to the right or to the left bV
the manipulation of handle ¢'. The cock
18 hollow—that is, it has an inner chamber
open at its lower end through the bottom of
the cock. In one side of the latteris an up-
per port /', while beneath it is a smaller port
f* The fOllIlGl when in line with the de-
livery-tube, establishes a direct passage tothe
atmosphele for the primary overflow, while
the supplemental overflow or spill bet‘ween

the tubes C and D has a direct passage-way

through port f*. This makes three ports
W1th1n cock K., Afourthport Fextends trans-

| versely through cock K at right angles to the

ports f’ 1= It is made in the lower portion

I60

65

70

75

80

J 90

95

I0Q




IO

15 anadditionaltubeor ‘‘elongation,”’sotospeak,
of the delivery-tube D. This enhances the:
working qualities of the injector in relation
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of a depending web f *within the chamber of
the cock. When the latteris turned so as to

cut off all overflow, this port F will be in line

with the delivel*y-tube and the outlet to the
‘boiler; butuntil this occurs thelatteroutlet is

closed by the cock—that is,the boiler-pressure
is prevented from entering the injector by the
closed wall of the cock. In thisway nocheck-
valve 1s necessary in order to provide against
the back pressure from the boiler.
cock controls the starting and working of the
injector, and in addition regulates the latter.
The transverse port I is preferably tapered
throughout its length, forming substantially

to pressure and resistance. This port hasab-
solutely no communication with any of the
other ports of the cock nor with the chamber

“thereof, its sole office being to direct the es-
: t&bhshed jet of steam and water from the de-
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- the supplementary overflow in chamber 5%,
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livery-tube to the boiler. There being no
opening from the delivery-tube or _boiler-pas—
sage to the boiler until the jet is fully estab-

lished, the full force of the jet enters the out-
let to the boiler as soon as the connection is

established through the port F. Thisrenders
the use of all check-valves unnecessary, as

the cock acts in that capacity; but this is
only possible where there is absolutely no
connection between the delivery-tube and

outlet to the boiler until the jet is fully es-
tablished, and at the same time there must be
no connection whatsoever possible between

the delivery-tube and outlet te the boiler

with the overflow-opening, since such com-

munication would render the working of the

injector 1mpossible, as the boiler-pressure
would then have a chance to flowinto the at-
mosphere, and the steam and water from the
delivery-tube likewise flowing into the atmos-

phere the pressure thereof WOllld be greatly

reduced, lessening the motive power neces-
sary to resist any boiler-pressure.
It will be seen that none of the tubes has

any spill-holes, which are usually employed
to relieve the injector of too large an amount
of water or steam during starting.

_ I am en-
abled to dispense with these spill-holes on ac-

~count of the free starting against atmospherie

pressure through the main overflow-opening
leading from the delivery-tube as well as from

which occurs between the lifting and com-

bining tubes. |
The operation is as follows: With the cock

in the position shown in Figs. 1 and 3 steam

upon being admitted will pass through the

several tubes and through port /' out throun'h
the lower end of the cock to the atmOSphere

‘and part thereof spilling between the lifting

and combining tubes will pass to the atmos—
phere throun*h port f* of the cock. This es-

cape of the steam creates a vacuum in the
water-chamber, lifting water thereinto, and

This one
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be condensed and contracted enough to pass
through the smallest cross-sectional area of

the bore of the delivery-tube without spilling
into chamber 6°.
to close the supplementary overflow through
port 7? (see Fig. 4) and thus avoid drawing in
air, and as the jet is now fully established

and forceful enough to force against boiler-

pressure the cock will be further turned to
close all opening to the atmosphere through
port ' and, slowly opening up communication

with the outlet to the boiler through port F'

thereof, will assume the position shown in
Fig. b, a,llowing of the free passage-way of
the column of steam and water to the boiler.
To reduce the supply to the boiler, the oper-
ator can move the cock still farther, so that
the port I thereof will be in the pOS‘lthIl
shown in FKig. 6.

The advant&ﬂes of my invention are appar-
ent. It will be noted that the single cock
controls the entire operation of the machine.

As there is absoluntely free outlet from both

points of overflows to the atmosphere 1in start-
ing the injector it makes no difference how
quick the steam is admitted or how hot the

be instantaneous, as there is no pressure to
overcome save that of the atmosphere. The
closing of the two overflow-ports is gradual,
one after the other, and at no time is there

any communication between the outlet to the

boiler and the overflow. The feed of the ma-
chine is regulated by simply turning the cock
(see F'ig. 6) farther around to close some of
the opening to the boiler, thereby simply re-
ducing the size of the column leaving the in-
jectorand increasing the pressure. The work-
ing is not disturbed thereby, and in this way
there being a certain amount of spill the tank
may be heated to avoid freezing. This shows

the large excess of overpressure obtained by

the peculiar arrangement and construction,
the established column being able to force
against the boiler-pressure with half or more
reduced area and at the same time spilling
into the atmosphere without drawing in any
alr. This is possible only by the total sepa-
ration of overflow and boiler-pressure.

By locating the supplementary -overflow
port in the lower part of the cock the injector
i1s thoroughly drained of all spill between the
lifting and combining tubes and all danger of

the Water accum ula,tmfr in.the overflow- cham-_

ber and freezing bherem is avoided; also, it

will be noted that both overflows are inde-

pendent in starting and the overflow through
the lower port not havmn' the force of that at
the upper port is undlsturbed by the latter.

- The total exclusion of all atmosphere when

the injector is working, all ports being posi-
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- Thecock will now be turned
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water or how great the 1ift the starting must
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tively closed, precludes all danger of the col-

umn breaking and allows the injector to work
hot water and effect a high lift. Should the
injector break for lack of water in tank, the

130 .

simple turning of cock when water appears..

Iupon meeting Wlth the steam the latter will | again will reestabllsh the column.
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I have produced an injector which is ex-

- tremely simple in construction, inexpensive,
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and not liable to become clogged with lime or
sediment and one that will not readily et out
of order. A singlecock controls the two over-
flows, the primary and supplemental, and
simultaneously with their being closed com-
munication is established between the deliv-
ery-tube and the boiler-passage. This cock
provides for free access to the atmosphere in
starting the injector and the total exclusion

~of all air when the injector is working, It

may be turned to the right or to the left, as
preterred by the operator, no stops bein g em-
ployed to limit the movement in either direc-
tion. a

I claim as my invention—

1. A single-jetinjector having primary and

supplemental overflows leading direct to the
atmosphere in starting the injector, and a sin-
gle chambered cock for closing both of said
overflows as the column of steam and water
1s established, and having a separate port for
opening up communication to the boiler, sub-
stantially as set forth.

2. Asingle-jet injector having pri mary and
supplemental overflows leading direct to the
atmosphere in starting the injector, and a sin-

gle cock having two ports so arranged that

sald supplemental overflow will be first closed,
and then said primary overflow, and a third
port for opening up communiecation to the
boiler, substantially as set forth.

0. A steam-injector having a single series

of tubes, a hoiler-outlet and primary and sup-
plemental overflows, and a hollow cock open
at one end and having ports for successively
closing said overflows, and also havin g a third
pbort extending transversely therethrough de-
signed to register with said tubes and boiler-
outlet when said overflows have been succes-
sively closed, substantially as set forth.

- 4. In a single-jet injector having primary

and supplemental overflows, a single cham-

bered cock having separate ports forming an
outlet for said overflows, substantially as set
forth. |

5. In a single-jet injector having primary
and supplemental overflows, one above the
other, and a single-chambered cock having
upper and lower ports designed to register
with said overflows, substantially asset forth.

6. In a single-jet injector having primary
and supplemental overflows and boiler-outlet,
and a cock having two ports designed to reg-
Ister with said overflows, and a third port de-
signed to register with said boiler-outlet when
sald overflows are closed, as set forth.

7. The herein-described injector having a

casing formed with a vertical opening and

primary and supplemental overflows, and a
single cock fitted in said opening, said cock
being hollow and open at its lower end and

provided with separate ports for said over-

flows, as set forth.

3. The herein-described injector having a
casing formed with a vertical opening and up-
per and lower overflows, and a single cock

fitted in said opening, said cock being hollow

and open at its lower end and provided with
upper and lower ports forsaid overflows, sub-
stantially as set forth. | |
J. The herein-described injector having a
casing formed with a vertical opening,a boiler-
outlet, and primary and supplemental over-
flows, and a cock fitted in said opening, said

6o
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cock being hollow and open at its lower end

and formed with ports designed to register
with said overflows, and having a transverse
port designed to register with said boiler-out-
let when said overflows are closed, substan-
tially as set forth. |

10. The herein-described injector compris-
ing the casing having an overflow-chamber,
a vertical opening, and a single series of
tubes, a cock fitted in said opening having an
interior chamber, ports opening therein de-
signed to register with said tubes and over-
flow-chamber and a port transverse to said
former ports, also designed to register with
sald tubes, substantially as set forth.

11. An injector having a single series of

tubes, and an overflow-chamber having an

outlet beneath said tubes, and a hollow cock
having upper and lower ports designed to
register with said tubes and the outlet for
sald overflow-chamber, substantially as set
forth. o

12. The combination with the casing hav-

ing a vertical opening, an outlet to the boiler

at rightanglesthereto, and an overflow-cham.-
ber having an outlet, and a series of tubes in
line with said boiler-outlet, of a cock fitted in
sald opening formed with an interior chamber
open at its lower end and having upper and
lower ports designed to register with said
tubes and outlet of said overflow-chamber
and a transverse port designed to register
with said tubes and boiler-outlet, substan-
tially as set forth. o

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

1Ing witnesses. .
' ' FRANCIS STICKER.
Witnesses: |

JULIUS C. DRUCKLIEB,
ApAM II. CURROR.
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