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SPECIFICATION | forming part of,.iie,itters Patent No. 361,148, dated April 12, 1887,
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To all whom i¢ may concern:

Beitknownthatl, ALBERT S. EB: TRMAN, of

Baltimore, in the State of Maryland, ‘have-
1nvented 061 taln new and useful Improvements

in Injectors; and I do hereby dectare the fol-
lowing to be a full,clear, and exact description
of the invention, such as- will enable others
skilled in the art to which it appertams to
make and use the same. -

My invention 1elates to an 1mp1 ovement in
1nJect0rs

In Letters Patent No. 288, 039 granted to

~me on the 6th of November, 1883 an injector

1g

~ initial overflow by its sliding motion.

20

was shown and described in Whl(‘,h a movable
combining-tube and discharge-nozzle having
a passage “around 1t was adapted to close the
In that

construction the discharge- nozzle was assisted
to its seat by spring- power torenderits action
more prompt and sure in practice, althongh it
possessed the elements of and was ca,pa,ble of

operating as an automatic cut-off.

25

In Letters Patent No. 334,852 gmnted to
me on the 26th of January, 1886 the action of
the movable discharge-nozzle was rendered
antomatic by providing it with a second valve
adapted to close and open the secondary over-

- flow simultaneously with the closing and open-

30

33

ing of the initial overflow, the llljthOI‘ being '

adapted to different rang es of steam-pressure
and water lifts: by means of a hand-operated
valve.

The principle upon which the above-re-
ferred-to injectors act is that the escape ot the
alr, steam, and water from the pipe or cham-
ber between the boiler end of the injector dis-
charge-nozzle and the check-valve located be-

tween the discharge - nozzle and the boiler

10

45

5O

around the discharge-nozzle into the overflow-
pipe will establish a free flow of steam and
water through the discharge-nozzle until the
pressure of said steam and water becomes suf-
ficient to lift the movable discharge-nozzle and
close the overflows, at which moment the
pressure of the steam-jet let into the combin-
ing-tube or discharge-nozzle will force the
check-valve open and establish the jet flowing
into the boiler. o

- Hitherto by regulating the steam-pressure
and water lift in aceordance with a predeter-
mined standard an injector has been made to

tightly closed when the jeb 1s established,

* automatically_e’é'tablish a jet by simply turn-

ing on steam; but while this may have some

‘practical merit in connection with a boiler

where the steam-pressure and water lift sus- 5g
taina permanent (or nearly so) relation to each
other, it is impractical in connection with lo-
comotive-boilers or boilers which are adapted
to be transferred from place to place and sub-

jeet to use in connection with water lifts of 60 |

varled depths.

The object of my present invention is to
provide an injector which will automatically
start and work,when steam 18 admitted there-
to, below or above the ordinary range, under

‘the varied changes which may take place in

steam-pressure or water lifts, which will auto-
matically re-establish a jet when the same be-
comes broken, and which will not be liable to
become clogged or get out of working order.
- A further object is to provide an injector
which will automatically establish a jet under
varied pressures of steam and water lifts, and
in which the overflows shall be positively and

70

75
thereby completely obviating the waste and

annoyance caused by the permanently-open
overflow. -

~'With these ends in view my invention con-
sists in certain features of construction and
combinations of parts, as will be hereinafter
described, and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a view of the injector in longltudmal section
with parts in the positions which they oceupy
when the steam 1s turned on to start it. Fig.
2 isasimilar view with parts in position which
they oeccupy when the injector is in opera-
tion, and Fig. 3 is a detached view of the dis-
charge-nozzle or combining-tube. Fig. 41isa go
modification. .

The injector-casing is prefembly, although
not necessarily, constructed in two sections—
the female or outer section, A, and the male
or inner section, A’. The male or inner sec-

80

93

tion, A, is ada-pted to be connected at one end
with the boiler, and the ordinary check-valve
Bis conveniently located in the coupling which
connectsit with the pipe b, leading to the boiler.
The said inner section, A, also forms a hous-
ing for the sliding combining and discharge
tube C, and is provided near its upper end, or

I1CO
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. aseries of clongated slots or openings, «, ex- | the closure; but I prefer to employ a remova-
Dble seat, I, adapted to bescrewed into the end 7¢

. | make the casing A’, with its eombining and -~ =

ing, and the latter to form a seat for the valve | discharge tube, more complete in itself. The 75

_7&, Whi(}h closes the secondary (]sVGl"ﬂOW"}r as will | seat ¥ or I of the valve H is located at sucha

hereinafter appear. .~ . distance from the overflow-openings ' thatthe - -+

‘The female or outer section of the casing A | valve will be required totravelsome little dis-

18 adapted to slide over the end of the section |

oo Alvand down thereon to a flange, «*, near the |
-~ lower end of the latter, to which it is snugly i

secured by a draw-coupling, D, as shown, or |

30

1334,852, above referred to, to designate, re- '
| speetively, the overflow which takes place 85 .

| charge end of the same.) The object of this
{ movement of the valve before opening willap-
_ | pear a little lateron.. ... g0
i Interior shoulder, I, rests on the upper or A second valve, £, is located on the tube G
SR ~outer end of the casing A’ when the former is | a short distance back from its boiler end, and

is adapted to scat on the interior projection,e’,.
‘at the same moment that the valve Hseats on

. in its position thereon, and thus binds the two:
;i;;1:ii555;ii555;5ié:!5!SthiOI]'S1"5igid];y;toggether:..:.:.:_:.:.:.. L
| ~ The steam-inlet pipe F connects with ‘the | the seat I or I, and when seated closes the |
‘secondary overflow: around the tube into the -
overflow-chamber. Belowortoward theboiler- .

upper portion of the casing A, and a nozzle, 7, :
18 adapted to conduct the steam from the sup-
- - ply-pipe into the end of the sliding combining | end of the tube C {rom the valve 2 the tube s
... ... .and discharge tube C. The water-supply pipe |

o Grecommunicates with the interior of the cas- | interior of the casing A’, which interiorat this

~ ing A at the mouth of the combining and dis- { point is :

riiitiiiiiiiiie 35 charge tube C and around the steam-nozzle f.
o - 1f the injector is employed in connection |
with an auxiliary lift-injector—a construction |

considered preferable because of its more gen- | mits of the flow of steam or steam and water 103
eral application—the casing A is formed to re- | from within the tube C to the secondary over-
ceive the said auxiliary lift-injector. This | flow, and may be called the *‘relief-opening,”’
consists, essentially, of a nozzle, f’, adapted to | since the free flow of steamn or steam and wa-
eject live steam from the supply-pipe F across | ter through sald opening and out at the sec-
a portion of the water-supply pipe G into a | ondary overflow serves to relieve the back- 110

receiving and discharge nozzle, f? opening
into the water-supply chamber or pipe I¥', lo-
cated immediately about the mouth of the com-
bining-tube C and steam-nozzle f.

If the water were supplied to the injector
under pressure from a head, or otherwise, the
lift-injector could be dispensed with; but to
adapt the injector to general use, and because
of theslightadditional cost involved, itisfound

pressure of the steam in starting the injector, -

and serves to establish the jet.
the tube C, below or toward the boiler from
the opening K, is secured a movable bearing,
preferably a piston, I, which is adapted to fit
and have a free sliding movement within the
casing A’. Thedischarge of the combining and
discharge tubeis conveniently through the cen-
tral opening in the piston L, which forms a

On the end of

115

preferable to construct the lift in connection | continuation of the bore of the tube. ‘I'he oh- 120
therewith. jeet of the piston I is to assist the closing of
The tube C combines in itself the injector | the overflows, and this, taken in conncction
combining - tube and discharge - nozzle. It | with thefreeopening around the valve/, forms
might be constructed in two parts, one part | the gist of my present improvement.
being essentially the discharge-tube and the It was found that the slight choking of the 125
other part the combining-tube; but the con- | interior of the casing at the seat of the valve
struction shown is considered preferable. The | for closing the secondary overflow in order to
said tube is provided with a piston-valve, H, | make the combining-and discharge tube close
removably secured thereon near its upper or | readily under a low pressure of steam would
outer end, conveniently,by being screwed onto | cause the combining and discharge tube to 130

the threaded end of the tube, as shown. The

valve H may seat on the shoulder I of the
casing A, which projects over the end of the
casing A’; or the seat may be dispensed with, |

closethevalves too quickly underahigh press-
ure, or before the water-jet became fully estab-
lished; hence, to make the 1njeetor operative
under all conditions, the passage-way around




beneath the piston.
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- mmade free, to allow sufficient steam to escape,:
- no matter what the pressure, to establish the:
water-jet, and the piston L is employed to as- |
818t the valves to close when the steam and
sufficient pressure.

water shall have exerted 3

Ag a matter of construction I find it advan-

- ' tageous to provide the end of the piston L
~ the tube from turning while the piston-valve |
~H is being serewed on, and for the further
- purpose of inserting the end of

a rotary driver

o for grinding the valves on their seats. -

- charge tube is determined at one end of the

and at the opposite end by the engagement of

~ the valve H with the interior projection, a’.

20

The operation is as follows: The combining
and discharge tube C at the start will either

~be at the boiler end of its stroke with the over-

25

- flows open or the first impulse of thelive steam
- admitted through the pipe F will throw it
. intosuch position. If theinjector isattached.
~ 1Inthe position shown in the drawings, the force

~ of gravity will also tend to keep the overflows
~open when the injector is not in operation and

- 30

- - to open them as soon as the injector ceases to
operate. The force of the steam through the

~nozzle f’, across -the water-supply pipe into

~ thewater-discharge nozzle f* and out through

40

~ then overcomethe pressureofthe steam within

45

the initial overflow will immediately tend to

o " 1ift the water, and the force of the steam at the
- 35

same time through the steam-nozzle 7, com-

. bining and discharge tube C, and out through
~the secondary overflow will draw the water

with it through the combining and discharge
tube, and as soon as sufficient pressure hasac-

cumulated beneath the piston I, to assist the

steam and water pressure beneath the valve
i to slide the tube it will close both initial
and secondary overflows. The pressure will

the boiler, and the jet will be established. . To
preventthecombining and discharge tube from
becoming hung in such a position as to leave

- the valve at the secondary overflow only par-

55

o

- the overflow.

tially open—a condition which might possibly
happen under certain circumstances where the
pressure on the opposite ends of the tube was
equalized by the relative openings of the over-

flows—the piston-valve I is provided, and re-
quired to slide far enough to make a full open-

ing of the valve /, before the valve H opens to

Thus the steam-pressure will
be held on the valve H after it is relieved
from the valve’, and a full opening of the lat-

‘ter insured at the start, or at any time during

its operation, when for any cause the steam-
pressure changes or the water-jet is broken.
The failure of the water from any cause will
work an opening of the overflows as follows:
The valve H is of greater diameter than the
valve /; hence, when the back-pressure of the

-assisting piston L. .
~In Fig. 4 a form of construection is shownin
~which the discharge from the combining-tube

Co

~ the valvefor closing the secondary overflow is | B, as it does as soon as the water-jetufails, the

steam-pressure on the valve H, of greater di-

ameter, will overbalance the pressure on the

- valve A, of lesser diameter, and will promptly

force open the overflows. The jet will then

also assist in opening the overflows.

.70_- | -

re-establish itself in the same manner as at
‘| first. . When the injector occupies the pre-
ferred position,with the combining-tubenearly
~or quite In a vertical position, its weight will

th - ' - 35
‘with a channel, 7, for the purpose of holding | R

The constructionof the casing in two parts,

as shown, is found to be a convenient and in

‘every way satisfactory form; but it is not a
- necessary feature in order to provide for the
~The movement of the combining and dis-

30

~automaticoperation of the injector undervary-
Ing pressures; nor is it essential that the dis- -
- stroke by the -seating of the valves H and %, |

charge of the injector should be through the

18 conducted to the boiler from the side of the '

chamber surrounding the opening K, and the
~piston L 1s adapted to work in the modified
casing A/, the end of which is ¢losed, as shown -

at M. This is only oneof many changes which =~

‘might be resorted to in the form and arrange-

ment of the several parts deseribed withont '

departing from the spirit and scope of my in-

vention; hence I do not wish to limit myself
strictly to ._the_ construetion _ herein- set-forth;f

but.-, e

Patent, 1s— - -

- Having fully deseribed my invention, what T

claim as new, and desire to secure by ILetters
o 100

- 1.-In:an injector, the combination, witha =

combining and discharge tube and a valve

adapted to close the secondary overflow, of a
bearing adapted-to receive pressure of steam
and water from the combining and discharg-
ing tube, said bearing being attached to the
said valve and located on the side of the re-

lief-opening in the tube opposite that on which
the said valve 18 located, substantially as set

forth. - |

105

110

2. In an injector, the combination, with a

combining and discharge tube provided with
a secondary overflow-valve adapted to open

charge endtoanoverflow, ofa bearing adapted

and close a passage-way leading from its dis-

115

to receive pressure in the direction of the lon- -

gitudinal axis of the tube, said bearing be-
ing attached to the tube and located on the

opposite side of the secondary overflow-open-

ing in the tube from the secondary overflow-
valve, substantially as set forth. o
3. Inaninjector, a combining and discharge

tube carrying a valve adapted to open and

close an overflow and provided with the aux-
iliary piston bearing adapted to receivesteam
and water pressure and assist the seating of

the valve, substantially as set forth.

4. In aninjector, a combining and discharge
tube adapted to open and close an initial and

‘secondary overflow and provided with a pis-

ton or its equivalent in addition to the over-

steam within the boiler closes the check-valve i flow-valves, said piston orits equivalent being

125

130

05



IO

20

23

30

adapted to receive steam and water pressure
and assist the seating of the valves, substan-
tially as set forth.

5. In an 1njector, the combination, with a
combining and discharge tube adapted to slide
longitudinally within a casing, a valve secured
to the tube and adapted to close a secondary
overflow, the combiniug and discharge tube
being provided with an opening communicat-
1ing with an enlarged secondary overflow-pas-
sage, of a piston attached to the tube and
adapted to fit and slide within the casing on
the opposite side of the opening 1n the tube
from the valve, the piston having an opening
through it in the direction of the longitudinal
axis of the tube, substantially as set forth.

6. In an injector, the combination, with a
combining and discharge tube provided with
a secondary overflow-opening at its discharge
end and a valve adapted to close the second-
ary overflow, of a tube-operating piston lo-
cated onthe oppositeside of the said secondary
overflow-opening from the said valve, substan-
tially as set forth.

7. In an injector, a valve adapted to auto-
matically open the secondary overflow in ad-
vance of the opening of the Initial overllow,
substantially as set forth.

8. In aninjector, acombining and discharge
tube adapted to automatically open a second-

ary overflow in advance of the opening of the |

initial overflow, substantially as set forth.

1

]
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9. In an injector, the combination, with a
casing having a movable combining and dis-
chargetubelocated therein and overflow-ports
extending through it, of valves secured to the
tube adapted to open and close the initial and
secondary overflows, the secondary overflow-
valve being adapted to make a full opening
before the initial valve opens, substantially as
set forth.

10. The combination, with the casing and
the movable combining-tube located therein
and provided with a valve, of the removable
valve-seat secured in the end of the casing,
substantially as set forth.

11. In an injector, the combination, with a
male casing-section adapted to form a housing
for a combining-tube and discharge - nozzle
and having aseries of radial slots opening into
the overflow-chamber, of a female casing-sec-
tion provided with a water-lif¢ and enlarged
overflow-chamber adapted to fit over and en-
oage the upper or outer end of the male sec-
tion, the two sections being constructed and
arranged substantially as set forth.

In testimony whercof I have signed this

' specificationin the presence of twosubseribing

witnesses.
ALBERT S. EBERMAN.

Witnhesses:
I, C. SEWARD,
1., Gr. ICBERMAN.
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