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UN1TED STATES PATENT OFFICE.

ISAAC R. LAUX, OF ORRVILLE, OHIO.

INJECTOR.

SPEOIFICATION formmg' part of Letters Pa,tent No, 543,554, dated July 30 1898.

Applloetlon filed Novemher 14,1894, Serial No.528,804.

(Model.)

To all whom it may concern:

Beitknown that I, Isaac R.LAUX, a citlizen
of the United States residing at Orrvﬂle in
the county of W’ayne and State of Ohio, ‘have
invented a new and useful Injector, of whleh
the following is a specification.

My mventlon relates toinjectorsof the class

known as “restarting” injectors, which are

adapted to start automa,tloally when their
function is interrupted temporarily through

a stoppage of the water or the steam supply
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1'he objects of the invention are to provide
for the escape of steam from the mouth of the
lifting-cone into the overﬂow-eawty to pre-
vent back-pressure, the means of escape be-
ing closed to prevent drawing from the con-
tente of the overflow-cavity when the proper
passage of the water and steam through the
apparatus has been established.

Further objects and advanta,ﬂ'es of the in-

vention will appear in the following desecrip-
tion, and the novel features thereof will be
partloularly pointed out in the d,ppended
claims,

In the drawings, Flgure 1 is a side view of
an injector embodying my invention. Fig. 2
1S a similar view showing the casing in sec-
tion. Ii1g. 3 18 a central section of the appa-
ratus. FKig. 4 is a horizontal section on the

line 4 4 of Fig. 3. Fig. 5 is a partial longi- |

tudinal section showing the lower end of the
injector, and illustrating the manner of lock-
ing the overﬁow valve in its open position.

Fig. 6 is a plan view of the lower end of the

injector.
Similar numerals of reference indicate cor-

‘responding parts in all the figures of the

drawings,

1 designates the casing, which is substan-
tially eylindrical in construction and is pro-
vided near its upper end with a water-inlet
port 2 and near its lower end with an outlet-
port 3, said outlet-port communicating with
an outlet cavity 4, located within the casing
and having no oommumoatmn therewmh
while the water-inlet port 2 is in direct com-
munication with the interior of the casing.
Threaded in the upper end of the casing, with
its shoulder 5 contiguous to the upper edge
thereof, is a cap 6 provided with a reduced
nozzle or steam-jet 7, said cap being provided

|

8 for attachment to a steam-supply pipe. (Not
shown.) The nozzle or jet 7 is enlarged to-
ward 1ts lower or outlet end, which is spaced
from, while arranged in alignment with, the

| lifting-cone 9,said lifting-cone being arranged

in the casing and having a flange 10 which
rests upon a seaf 11 therein adjacent to the
water-inlet port. The cap is provided within
the casing with a perforated flange 12 to bear
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upon the upper surface of the ﬂanﬂ'e of the

lifting-cene, the perforations 13 of said flange

12 bemﬂ' in communication with the water

inlet port and the casing being counter-
bored, as shown at 14, Whereby all of said
pertoratlons 13 are in communication WIth
the port 2.

The lifting-cone extends at i1ts upper or en-

larged end elwhtly above the plane of the
ﬂa,nn‘e 10 to form a lip 15, and is exteriorly
threaded at its lower end for engagement
with a reduced collar 16 at the upper end of
thecombining-conel7. Thiscombining-cone

is provided with an enlarged chamber 18 near
its upper end, the top of said chamber being
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perforated, as shown at 19, and the perfora-

tions being normally closed by means of an

‘annular gravity-valve 20, which is guided by

the lower exterior portion of the lifting-cone.
This valve 18 provided with a concave .lower
surface and upon opposnte sides of such con-
cavity with annular inner and outer bearing-
surfaces 21 and 22.
open, the interior of the combining-cone 1sin
communication with the annular overﬂow-
cavity 29.

Threaded at its upper end upon the com-
bining-cone at an intermediate point, is the
dlschal ging-cone 24, having an enlarged up-
per oawtv 25 into which prOJeots the lower
reduced end ot the combining-cone, said re-
duced end of the combining-oone being pro-

vided with outlet perforations 26, which com-

municate with said cavity 25 and are oppo-
‘site outlet-openings 27 in the walls of the

cavity, said openings 27 communicating with
the overflow-cavity 23. The nozzle 28 at the

lower end of the discharging-cone isincreased

in diameter toward itslower end and extends
into the outlet-cavity 4,~which is in commu-

When the valve 20 is'
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nication with the outlet- -port 3, said outlet-

port being adapted to be conneoted by suit-

with an exterlorlyuthreaded reduoed portlon | able tubmﬂmth the boiler. (Not sho\o) The
' N
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~ said lifting-cone before the proper flow of wa-
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discharging-cone is provided with an exteri-
orly annular shoulder 29 to rest upon a seat
30 surrounding an opening 31 in the upper
wall of the outlet-eawty 4. |

- In the bottom of the overflow- cavity 23, and
below the plane of the outlet-port 3, is a seat
32 for a downwardly-opening valve 33 ar-

rangedintheoutlet-nozzle 34, which isscrewed

upon the lower end of the easing. The stem
30 of the overflow-valveis fitted in a tubular-
guide 36 arranged axially in the nozzle 34,

said stem bemrr provided with a shoulder 37,
and the guide bemﬂ* provided with a seat 38
between whlch a,nd within the guide is ar-
ranged a coiled spring 39 to normal]y hold
the overfiow-valve seated. The lower end of
the overflow-nozzle is open, with the excep-
tion of the radial webs 40, which support the
auide 36, and attached to the lower exposed
end of the valve-stem is a swinging ring 41
adapted, as shown in Fig. 5, to be arranged
in an_upright position and engaged with an
annular depression 42 at the lower end of the
guide to hold the overflow-valve in its de-
plesmd position while the casing is being
drained.

It will be understood that in opemtion the
valve which closes the relief-openings 19 in
the top of the enlarged chamber of the com-
bining-cone provides for the free escape of
steam which 1s discharged from the mouth of
the lifting-cone to prevent back-pressure in

ter 1s established. This free escape of the
steam allows the formation of a vacuum by
condensation, and thus operates through the
water-inlet port to elevate the water from a
depressed source. This valve 20 also pro-
vides for the escape of surplus water into the
overflow-chamber until the proper veloeity of
movement through the combining-cone is at-
tained, when the valve wiil close by gravity

and exclude any air which may be present in

the body of the in jector. Said valve prevents
the vacuum that is formed by the velocity of
the water between the mouth of the lifting-
cone and the upperend of the combining-cone
from acting upon thecontentsof the overflow-
cavity. IIenee when there is an interruption
in the water- supply there is no delay in the
restarting of the injector.

It should be observed that the lifting, com-
bining, and discharging cones are conneeted
together by scr ew-—;]muts the shoulder 29 of

the discharging-cone and the flange 10 of the

llftmmcane bemg arranged upon seats within
the casing, and that the cap is provided with
a depending flange 12 to bear upon the flange

10 and thuslock all of theremovable parts of
the injector in place within the casing.
asmuch .as the said lifting, combining, and
discharging cones are secured together inde-

| pendently of the casing their proper align-

ment is assured, and they can be removed
from the ecasing without difﬁculty and with-
out separation, sunplv by the removal of the
retaining-cap.
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When the overflow-valve is locked in its

ﬂpeu position by means of the swinging-ring

41, in order to drain the casing w 1161’1 the in-
Jector i1$ not in use the 3,(]1111551011 of steam,
when it is desired to again use the injector,
causes a depression of the overflow-valve, and

hence the release of the ring 41, which (]IOI)% :

to the position shown in Figs. 1, 2, and 3.

A farther advauntage of the i:'nproved in-

jectorresidesin the fact that the lifting, com-
bining, and discharging cones are detachably

| but rigidly connected and are held in place

in the casing solely by the removable cap 6,
which is threaded in the upper end of the cas-

| ing, and therefore when it is necessary to

clean the parts of the apparatus the intertor
construction may be removed by diseconnect-
ing said cap and thereby releasing the con-
nected cones. -

It will be understood that in practice vari-
ous changes in the form, proportion, and mi-
nor details of construoction may be resorted
to without departing from the spirit or saeri-
ficing any of the advantages of thisinvention.
| IIa.Vinﬂ'. thus desm*ibed my Iinvention, I
claim— |
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1. An 1113@01,01 having lifting, combining, -

and discharging cones, the combining cone
being provided at the mouth of the lifting
cone with an enlarged cavity which is larger

in diameter than the exterior of the lifting

cone, and is provided with overflow openings
in its upper side, in combination with an an-
upwardly opening valve slidably
mounted upon the contiguous portion of the
lifting cone and adapted to be actuated by
gravity to close said overflow openings, where-
by an excess of pressure within the combin-
ing cone acts upon the said valve parallel
with the direction of its movement to allow
escape of fluid through the overflow openings,
said valve having a concaved under surf ACe,
substantially as specmed

2. The combination with an injector ca,smn*
having an overflow cavity and provided at
one end with a removable cap, of lifting, com-
bining, and discharging cones detachably con-
nected together independently of and seated
within the casing, and being held therein by
said cap, whereby they may be removed from

the casing without disconnection the apper

end of the lifting cone being in communica-
tion with a water inlet port, the lower end of
the discharging cone being in communication
with a discharge port, and the combining
cone being provided with valved overflow

openings, substantially as specified.

3. I'he combination with an injector casing
having an overflow cavity, of a cap remov-
ably fitted in one end of the casing and pro-
vided with an integral nozzle or jet, lifting,
combining, and discharging conesdetachably
connected together independently of and be-
ing seated within the casing, and being held

therein by said cap which ig provided witha
flange to bear upon a lateral flange of the lift-
ing cone with said nozzle or Jet inserted in
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- theupper end of said cone, Wherebv the cones |
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may be removed from the casing without dis-
connection, the upper end of the lifting cone
being in commnmcatlon with a Water inlet
port, the lower end of the discharging cone

being in communication with a discharge |

port, and the combining cone being provided
with valved overﬁow openings, substdntlally
as specified.

4. The combination of an injector casing
having water inlet and discharge ports and
coutwuous seats 11 and 30, 1016113? connected

hftmg, combining, and dlscharﬂ*mw cones, the;

former being prowded with a- ﬂa,nﬂ'e which is
fitted upon the seat 11 and the ]atter of which
is provided with a shoulder fitted upon the
seat 30, a cap removably fitted in the upper
end of the casing and provided with a de-

pending perfora,ted flange to bear upon the

flange of the lifting cone, and also provided
mth a steam jet whlch 18 arranged in axial

~alignment with the connected cones, said com-

bining cone having an enlarged cavlty pro-
Vlded with over ﬂow openings eommumeatmﬂ'
with an overflow chamber surrounding the
cones, a gravity closed valve arranged to con-
trol said overflow openings, and a valved out-
let opening at the lower end of the overflow
chamber, substantially as specified.

5. The combination with an injector casing
having an overflow chamber provided with a
valved outlet, of connected lifting, combin-
ing, and diseharging cones, arranged in axial
alignment with the steam jet and in commu-
nication at opposite ends with water inlet
and discharge ports, the combining cone be-
ing promded with valved overflow. openings

eommunlcatmﬂ* with the overfiow chamber,

and the dischar: ging cone being provided with
openings in rewistration with perforations in
a reduced lower portion of the combining
cone, the reduced lower portion of the com-

'-blnmﬂ* cone extending below said openings

45

n the discharging cone, substantially as
specified. | |

duced downwardly

1

6. The combination with an injector casing
having an overflow chamber provided with
a valved outlet, of connected lifting, combin-

alignment with a steam jet and connecting
water inlet and discharge ports, the combin-

Ing cone being provided with valved over-

flow openings arranged in the upper side of
an enlarged cavity of said cone, said cavity

‘being located adjacent to the mouth of the
lifting cone, the discharging cone being pro-

vided with an enlarged chamber provided in
its side walls with outlet openings, and the
combining cone being provided with a re-
tapered portion which
extends axially within the enlarged cavity of

| the discharging cone and is laterally perfo-

rated to communicate with the openings in
the walls of the discharging cone, substa,n
tially as specified.

7. The combination with an injector casing

havmn' an overflow chamber provided at its
lower end with an outlet opening, water in-
let and discharge ports, an axial steam jet,
and connected hftmg, combining, and dis-
charging cones, of an overflow nozzle in com-
munication with the outlet opening of the
overflow chamber, a valve seated contiguous
to and adapted to close said outlet opening
and provided with a stem arranged in a suit-
able guide, a spring for aetuating and nor-
mally holding the valve seated, and a ring
connected to an exposed extended portion of
the valve stem and adapted to be engaged

with a depression contiguous to the stem. to

| Ing, and discharging cones arranged in axial
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heold the valve in its unseated position, sub-

stantially as specified.

In testimony that I claim the foren'ouw as
my own I have hereto affixed mv si ﬂ'natme in

the presence of two witnesses.

| ISAAC R LAU‘{
- Witnesses:
- H. H. STRAUSS,
3. N. CoE.
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