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To all whom it may concern :
‘Be 1t known that I, HORACE B. MURDOCK,

- of Detroit, in the eounty of Wayne and State

of MlO]l'lg&Il ‘have invented new and useful

Improvements in Injectors; and I do hereby

declare that the following 1s a full, clear, and

~ exact description thereof 1efere110e bemcr had

10

to the accompanying drawmn*s, which form a
part of this specification.

This invention relates to new and useful im-

“provements in injectors—such as are used for

" the purpose of feeding steam- generators; and

s

the invention conmsts primarily, inthe con-
struetion and arrangement of the different

parts, whereby the operation of starting may |
be mechanically performed by the dev1ee 16- |

self, and, secondarily, in constructive features,

“which ﬂ*we the deviee great simplicity com-
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bined with perfect adjustment, and extra facil-
ity for manufacturing, all as more fully here-
inafter described.

~ The injector herein described 1 IS unprovided
with a lifting device, asit is intended to be 0p-
erated by the exhaust-steam from the engine,
and the water istaken, with its ordinary press-

“ure, from city mains, or from a tank which

gives 1t a eerreSp(mdmo* pressure.
Figure 1 is a vertical central section of my

1n3eet0r Fig. 2 is a detached perspective of

the valve- chsk of the spring- -valve below the
discharge-nozzle. Fig. 3 is a c¢ross-section on
lineX X in Fig. 1. Fig. 4 is a vertical central

section of a modified form of combining-tube.

In the accompanying draw1nws, which form
a part of this specification, A 18 the inlet-pipe
for the exhaust-steam. It connects the device

 with the exhaust-pipe- of the engine in any

40

convenient manner.

B is the water-supply p1pe, Wth]fl connects

the device with the water-mains, or with an ele-
vated water-tank. Itis providedataconven-
ient point with the usual globe-valve, so as to
allow the water to be turned on or off.

Cisthefeed-pipe connecting the device in the
- usual manner with the steam-generator, and

itisalso provided with theusual check-valve,w.
D is the overflow, allowing the water not
forced into the Steam-o ener atel to escape.
H is a steam-nozzle to contract the mﬂow

| ing exhaust steam into a powerful steam-jet. 50
Tt is seated by means of an annular flange, «,
as shown.

Fisthe combining-tube, immediately below
and in axial line Wlth the steam-jet. It 1S
seated, by means of an annular flange, e, on 55
| t()p of the combining-tube G, which 1s, in the
main, a eentmua,tlon of the eombmmﬂ‘ tube B,
‘but 18 made 1n a separate piece, and 18 seated
within the walls s of the device by means of
its annular flange 7. 60

‘Between the comblmuﬂ tubes I and G is an
annular space, &, W]llC]l communicates with
the chamber O through the passages ¢ in the
combining-tube G. :

Between the ‘discharge end b of the steam- 03
nozzle K and the inlet ¢ of the combining-tube
F is an annular space, k&, which forms the wa-
ter-inlet, and its area 1s made greater than
that of the dischar ge-opening / of the combin-

- | ing-tube G for the purposes hereinafter de- 70

scribed.

H isa perfor ated metal eyhnder llned onthe
inside with a fine-meshed wire-cloth, I. It ex-
tends between the flangesa and e of the tubes
EFand forms the mea,ns for holding the tubes 75
F and G in position.

K is the chamber sur roundmn the tubes K&
and F, between the flanges a and e, and con-
‘nects, th1 ough the inlet L, with the water- -Sup-
ply plpe B. “The sereen I forms 2 partition in 8o
this chamber, and all water which passes
through the inlet L into the annular space k
has to pass through the sereen partition.

- M is aport leading from the chamber K into
the passage N, eonneetmg it with the chamber 85
O, which latter surrounds the lower end, of the
combining-tube G.

1 Pisa faucet-valve for closing or disclosing

the port M. The axis-of the faucet-valve ]?

port M, and inlet L coincide and pass through g0
the p]fme of the annular space k, which latter
lies central within the chamber K, The cham-
ber O communicates with the water-chamber
K through the combining -tubes, and likewise

| by means of the passage N and port M. The g5

ports ¢ connect it with the annular space / be-
tween the combining-tubes, and the port R con-
| nects 113 with the ove1ﬂew D. The port R 1s
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~controlled by the spring-valve S, which Qpens

outwardly, and has a screw-plug, m, by which

the tension of its spring can be regulated.
- T 18 the discharge-tube, in the same axial

lne with the tubes E, I, and G, and commu-

nicates, through the passage U and outlet 'V,

with the feed-pipe C.

W is a spring-valve which controls the port

- X 1In the passage U and opens inwardly.

10

Y 1s a tube forming the valve-case and
valve-seat for the spring-valve W, and also

~forming a passage between the port X and the

Is5
~ spring of the valve W. The axis of the tubes

ports Z, which latter communicate with the:

overflow-pipe D.. - -
7 18 a screw-plug to adjust the tension of the

I, K, and G coincides with the axis: of the dis-:

~charge-nozzle T, port X, and spring-valve W.

20

~ dicated above, the exhaust-steam from the en-
gine will pass into the device through the pipe
A, and, after being converted into a jet by the
nozzle I, will find an casy passage through the

; e

The axis of the spring-valve S coincides with
the axis of the outlet V.
In practice, with the device connected as in-

- open spring-valve W into the overflow-pipe
- D, and thence out. = Now, if the water-supply

1is turned on, the chamber K will fill and water

-~ will pass through the annular space % into the

20

combining-tubes, and part of it will pass out.

- through the discharge-opening / into the dis-

charge -tube T and find its - way through the

. open spring-valve into the overflow; but as

40
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the annular space £ admits more water than

the discharge-opening 7 can carry off, the sur-

plus will have to pass through the annular
space h and ports ¢ into the chamber O,

which 18 soon filled. Now, with the spring-
valve S so adjusted that it opens as soon as the
water 1n the chamber O has pressure, the wa-
ter filling the chamber O will force the spring-
valve 5 open and allow it to eseape into the
overflow-pipe D. This action of the valve S,
1n connection with the ports ¢ and annular
space or overilow /A, 1S necessary to prevent
the water from rising into the nozzle I and
defeating the proper action of the steam-jet,
which now is free to act upon the water flow-
ing through the combining-tube, which soon
acquires the necessary velocity to overcome
the boiler-pressure. Now, the valve W is so
adjusted that 1t will keep open and allow the
water to pass through it into the overflow un-
til its velocity and consequent pressure ex-
ceeds the boiler - pressure, and, raising the
check-vave w from its seat, flows into the
boiler. It is clear that as long as the water
18 forced out through the port X there is a
pressure on both sides of the valve-disk of
the valve W; but as soon as the water finds
its way into the generator the pressure upon
the under side of the valve-disk is relieved
and the valve will be seated foreibly under
the action of the stream from the discharge-
nozzle upon the upper side of the valve. It

~overflowshowsthatthevalve Wis open. Th
~“may, while the valve isin operation, be easily

281,389

:updn-the water passing through the combin-

ing-tube 18 well established no more water will

into the chamber O, and a vacuum will soon
form therein,asall the airor waterwill be drawn

upon 1ts seat. As will be seen, thiswhole ac-
tion of starting has been performed mechani-
cally by the device itself, and no other atten-

tionwas required beyond the turning on of the
To adjust the injector so that it will

water.
work to its utmost capacity, thevalve P comes

now 1nto play, and by opening it water will
| be admitted through the port M and passage

N intothe chamber O, and, if thesupply of it is
in proper relation to the force of the stream

Ppassing from the combining-tubeinto the dis-

charge-tube T, it will be drawn in at » and
carriedto the steam-generator. Ifmore water

is admitted than the steam can take care of,

it will destroy the vacuum in the chamber O

by filling 1t up, and after forcing the valve S

open will find an exitinto the overflow. This

~appearance of water at the overflow indicates
-that the supply of water through the port M -

pass through the annular space & and ports i
20

“1n at p and the valve S will be foreibly closed |

75
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has to be reduced. Whenever duringtheop-

eration cold waterappearsattheoverflow, itin-

the appearance of warm or hot water at the
This

made use of to procure a quantity of hot or

cold water at the overflow at the will of t’he

operator. |

faucet-valve P and - inlet I, valve S and dis-

-dicates that it comes throughthe port R, while

| - 100
It will be seen that the axial position of the

charge V, and valve W and steam-inlet A af-

fords peculiar facility in manufacturing the
device, as the different valve-seats and other
interior parts which have to be finished can
be easily centered upon thelathe. In scating

| the steam-nozzle and combining-tubes in the

manner described I gain great facility for re-
moving these parts for the sake of examina-
tion or repair.

In Ifig. 4 I show the combining-tubes I and
G combined into one single tube, leaving the
rest of thedeviceunchanged. With this modi-
fication the operator has to start the device
himgelf by turning on the water-supply, but
gradually taking care to prevent the appear-
ance of cold water at the overflow, which in-
dicates that he is admitting too much water
into the device. After the device is started
he may open the supply-valve to its full ca-
pacity, as all the water admitted at k% will then
be taken care of by the steam-jet. The ar-
rangement ot the wire-cloth so as to form the
largest possible area, and placing it concen-
trically around the annular ring, thereby
screening all the water which passes through
the device without interrupting its free flow
to any extent, i1s also a desirable improve-
ment.

It 1s clear that under certain circumstances

13 clear that after the action of the steam-jet | it may be desirable to have a branch pipe from
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the exhaust-steam- supply pipe A to the ﬂ*en-;
erator, 80 as to work: the -injector with: lwe |

steam from the generater when a contingency
may arise.

What I claim as my mventmn is—

1. In an injector, the combination, with an
auxiliary overflow- pert of an. au:x;llla,ly OVer-
flow-valve opening outward under the pressure
of such supply-water in the injector which is
not flowing through the discharge-tube, sub-
stantially as and f01 the purposes set forth.

2. In an injector, and in combination with.

a valve-case hevmﬂ' an overflow-passage and
an internal chamber connected to said passage

by two ports,combining-tubes arranged to form
an annular space between them, and valves
controlling the overflow-ports, one to. open by

pressure and the other to close ‘when the press-
ure exceeds the pressure within the boiler, as
set forth.

J. In an mJeetm the eombmatlon with an
“mxﬂlary water- supplv port commumea,tmﬂ'
with the water-supply pipe and controlled by
a faucet-valve or its equivalent, of a passage
forming a communication with said port and.
the inlet-opening of “the discharge-tube, sub-
stantially as and for the purpose deserlbed

4. Inaninjector, the combination of an auxil-

1ary Weter-supply port controlled by a faucet--
valve, a passage forming a communication

with said port and the. 1111et -opening of the
discharge-tube, and an auxiliary overflow-port
controlled by a valve which opens outwardly
under the pressure of said water in the injector
which 1s not flowing through the discharge-
tube, substantlally as and for the purpose

| 'Speelﬁed

40

5. In an injector, the combination of two
overflow - ports meehmneallv controlled by

valves, one of which opens with the pressure |

of such water in the injector which eannot pass

through the dlsehalc-e tube, and the other |

%

---eloses as soon as the water ﬂows into the gen-
erator, substantially as and for the purpose

seb fmth

6. In an injector, a cylindrical screen ex-
tending around the outside of the water-cham-

Der, between the steam-tube and combining-

tube and placed concentrically to the annular

.opemnﬂ between the steam and combining

tubes, substantially as and for the purposes
Speelﬁed
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7. In an injector substantially as deseribed, |

and in combination with the jet-tube, the over-
flow, and the valve W, the eembmmg tubes F

'&11(1 G and the valve S as set forth.

8. In combination with the jet-tube E and
overflow leading from the chamber-O, the
tubes F and G, mlmlged to form an annular
space, &, and the channels ¢, connecting the
said chamber O and space i, ‘LS set f01th

9. In an 1njector Substantnlly as described,
“and 1n combination with the water- connection
B and steam-connection A, the perforated cyl-
inder K, the jet-tube L, ]Jeving flange «, the

combining-tubes F and G, having flanges ¢ and
Iy respeetwely, and the bodsr emstmﬂ*s as set

forth.

10. In combination with the casting having
mlets A and B, the perforated cylinder K
forming the ehambem L. M, the channels N
connecting with the overﬂew-ehambel O, the
screen I, and valves, as set forth..

11. Inan injector Subsmntlally as described.
the combination, with the check-valve w and
inwardly- Opemnﬂ' valve W, of the spring for
holding such valve W open until the pressure
has OVGI come the pressure against the valve 1,
and means # for adjusting the f01 ce of S‘l]d
spring, as set forth.

HORACE ]3 "MURDOCK.

Witnesses:

H. S. SPRAGUE,
D SCULLY.
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