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e v .

JOSEPII WILLARD GAMBLE, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO THE EYNON-EVANS MANUFACTURING COMPANY, OF PENNSYLVANIA.

INJECTOR.

SPECIFICATION forming part of Letters Patent No. 609,801, dated August 30, 1898.

Application filed December 2, 1897, Serial No. 660,476,

(Models)

To all whom it My CoONCeri:

- Beit known that I, JOSEPH WILLARD GA\I-
BLE, a citizen of the. United States, residing
in the city and county of Philadelphia, State
5 of Pennsylvania, have invented a new and
useful Improvement in Injectors, which im-
provement is fully set forth in the following

- specification and accompanying drawmgs
My invention consists of an improved con-
- 10 struction of injector whereby the injector
known as a ‘‘double” injector is rendered
more compact in form and is especially adapt-
ed to the requirements of modern locomotive
railroad practice, means being also provided
15 for giving increased ea,pacﬂsy and efﬁclency

to the 11:13601301

It further consists of 1mpmved construc-
tion of steam-distributing valve and arrange-
ment of the enveloping primm"y Supply—tube,
sald primary set of tubes being constructed
50 as to envelop the secondary or forcing set

20

of tubes and being plefela,bly 50 a,rmnwed"

that the delivery end of the primary set of
tubes substantially coincides in position with
25 the entrance end of the secondary set of tubes,
thereby combining all the advantages of the
double-tube IHJGCEOI' with the compmct form

of the single-tube injector.
Tt further consists of novel details of con-

3o struction, all as will be hereinafter fully set

~ forth, and particularly pomted out -in the
claims.

Kigure 1 represeiits alonﬂ*ltudmal seetaona,l'

view of an injector embodymo‘ my invention.
35 Iig. 2 represents a transverse section on line
x x, ig. 1. F¥ig. 3 represents a transverse
section on line 7 v, Fig. 1. Fig. 4 represents
a transverse section on line zz, Fig. 1.+ Fig.

5 represents a section on line «' o, Fig. 1.

40 Iig. 6 represents a detached plan view of an
- arm seen at the left of Fig. 1, to be hereinaf-
ter referred to. FKigs. 7 and 3 represent, re-
spectively, longitudinal and transverse sec-

tions of a 1301131011 of the hollow steam-dis- |

45 tributing valve; shown in detached position.
I'ig. 9 represents a front elevation of the op-
| Pratmﬂ' lever or handle seer in Fig. 1 in de-
mched position.
. Similar letters of reference Indicate corre-
‘50 sponding parts in the figures.
Referring to the dra.wmgs, A deswnatem

the body or casing of the injector, having the

steam-inlet B, the water-supply inlet C, “and

| the outlet D, Ieadlnﬂ' to the boiller. |

. _The steam entelmw at B passes into the ss
chamber J’', said chambel having fittéd there-

‘in the steam- distributing valve and valve-

seat, the construction and operation of which |
will be hereinafter referred to. |

l -The nozzles Q and R will be designated as 60

the “primary” or ‘“‘supply” set of nozzles,

R being the primary steam-nozzle and Q the

primary combining nozzle or tube, the noz- .

zles Q', P, and S being designated as the

| “Seeondmy” or ‘‘forcing ” set of nozzles, said 65

‘nozzle Q' being the Secondaly Steam-nozzle,

P the seeondary combining nozzle or tube,

and S the secondary delwel y nozzle or tube,

it being noticed that the steam-nozzle Q' of

| the’sécOndaly' set is integral with the steam- 76

distributing chamber K.

| O designates the steam suction-nozzle, its
funetlon being to lift water from the supply -

to the injector when starting.

K’ designates the suction or supply cham- 75
ber, into which water is first conducted, the
nozzle or tube Q being suitably secured at S’
to the partition whmh separ ates the chamber
K' from the chamber R/, into which latter
water from the nozzle Q is discharged, said 8o
water passing thence through the secondary
combining-tube P.

M deswnates the OVblﬁOW“Ch&mbel into
which. the water from the tube P is mltla,lly’
| discharged before sufficient velocity has been 85
1mparted to said water to enable it to pass
into the boiler, said overflow - chamber M’
when the cheek-valve U-is raised being in
communication with the passage L/, which
extends around the injector-body and com- go
municates with the atmosphere through the
opening Y, as is evident.

Referrmcr now to the eonstmetwn of the
steam- dlsbllbutmﬂ valve and seat, it will be
evident that themain steam-valve His adapt- 95
ed to be seated on the contiguous portion of
the shell E, said valve Il carrying the hollow
cylinder J, which is preferably integral there-
with, said cylmdel having secured thereto the

F

zle O being enlarged so as to form a piston X,
I Whlch contl ols the &dﬁllSSlOI] of steam fo th@

| steam suction-nozzle O, a portion of said noz- 1do
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secondary steam-nozzle Q. The hollow cyl- | bosses or lugs on the injector for enabling

inder J has ports or openings at I and P’, and

the suction steam-nozzle has the openings or
ports N therein.

The main steam-valve H has a supplemen-
tary opening which is adapted to be closed

by the valve G, which latter is loose on the
stem or spindle F and is connected by suit-

able mechanism to the lever.or handle G'.
The spindle I is enlarged at F?, forming a
flange or shoulder, which engages at the
proper period with the portion H' of the main
steam-valve I, thus enabling the motion of
both valves to be controlled by the handle G'.

The shell K is constructed as follows: The |
chamber V' communicates by the side pas-
sage U', as will be understood from Figs. 3

- and 4, with the chamber W', the ports K

20
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~communicating with the passages L, as will

be seen from the dotted lines in Fig. 1, it be-

ing understood that said Figs. 83 and 4 are
sections through the shell E on the lines v v
and z z, respectively. The ports X in the

shell K are placed in such relation to the ports

as will effect the proper admission and regu-
lation of steam-supply to primary steam-noz-
zle R. | |
The spindle F is preferably threaded at its
outer end, as indicated in Fig. 1, for the pur-
pose of changing the position of the main

valve M, thereby altering the relative posi-
tions of the ports P’ and K, and by admitting
a greater or less quantity of steam to the.

primary steam-nozzle R a corresponding in-

crease or decrease of the capacity of the in-

jector will be effected.

tacting with the spindle F or other suitable

portion of the injector. N
The arm B', which serves to connect the

handle G with the spindle F is split, whereby

~said arm is enabled to be clamped fast at any

part of its stroke, the necessity for such pro-
vision being occasioned when it is desired to
heat the feed-water supplying the injector.
- The handle G’ is mounted on the arm B’
by means -of the member G? through which
passes’'the stem G*, which is provided with
the tightening device or thumb-nut W2 The
lower extremity of the member G® has the

‘stem G*, common thereto and to the link (',

the other end of said link being pivotally at-
tached to the body of the injector. -
In the preferred embodiment of my inven-
tion I extend an end of the secondary deliv-
ery-tubes into the secondary combining-tube
P, the latter being recessed for the reception
of said delivery-tube, whose extremity termi-
nates a short distance from the shoulder in

8ald tube P, forming the split T', passage T?
leading into the chamber M'. = |
1% designates ribs which serve to retain the
5 tubes In proper position relative to each other,

the tube S being provided with the ports T4

- H' and T' designate eyes or openings in |

-the latter to be secured in position.

The operation is as follows: If we assume
the parts to be in the positions seen in Fig. 1

and steam-pressure to be maintained in cham-
ber J', the initial movement of the handle G’

to the left unseats the steam-valve G, steam

being then admitted to the cylinder J, which
supplies the suction-nozzle O, while at the
same time steam will enter through the open-
ings I of said cylinder J and pass into the
chamber V', and thence by the side passages

| U’, as will be understood from Figs. 3 and 4,

into the chamber W', steam being also sup-

plied to the suction-nozzle O through the

ports N.

It will be apparent from the foregoing that
the steam is now blowing through the suc-
tion steam-nozzle O, while the secondary noz-
zle I serves the purpose of a draft-tube, the
steam from the suction steam-nozzle O pass-
ing through the tube P, thence through the
split 1", passage T? and ports T¢ into the

| chamber M’ and lifting the check-valve U, af-
P’ in the hollow cylinder of the main valve H

ter which it passes to the atmosphere through
the side passages L and outlet Y, the steam

{ thus blowing through the tubes producing a
{ vacuum in the chamber K', whereby the wa-
| ter 18 brought to the injector. '
i G' is then moved to its extreme left-hand po-

The handle

sition and the injector is now in full opera-
tion, the effect of the further movement of
sald handle being as follows: =
Suction having been created in the manner
described the ports P’ gradually coincide with
the ports K, whereupon steam passes through

| the passages L, as will be understood from
The motion or throw of the handle G is

limited by means of the projection ', con-

Ifigs. 1and 2, to the primary steam-nozzle R,
thence passing through into the primary com-
bining-tube Q and being condensed by com-

| Ing in contact with the water already in mo-

tion, due to the action of the suction steam-
nozzle O, this action of the primary set of
tubes greatly increasing the velocity of the
water passing through the injector and out
the overflow. In thenext place the piston or
plug X, having been moved to the left, as de-
scribed, opens the chamber W and admits
steam to the secondary steam-nozzle Q', the
velocity of the water being now sufficiently
increased to cause it to cross the split 1Y, un-
seat its check-valve T, and enter the boiler.
If it is now desired to increase or decrease
the capacity of the injector, the movement of
the hand-wheel Y', mounted onthe stem F, in
the proper direction will effect this result.
- When it is desired to employ the injector
as a feed-water heater, the overflow check-
valve U (seen at the right of Fig. 1) is locked
upon its seat, this being effected by screwing

70
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down the spindle V, preferably by means of -

a thread, enabling it to close in about one-
third of a revolution, said check-valve being
manipulated from the front of the injectorby
means of a rod O, which may connect the

130

arm N’ with the handle G/, said connection .

being made in any suitable manner,
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After closing the valve U the handle G’ is |

brought to a substantially vertical position
and clamped at the desired point by means of

the device W=, at which point the quantity of
steam employed can be regulated by the

proper manipulation of the hand-wheel Y’, as
already explained.

It will of course be understood that my im-
proved injector is not to be limited in its
scope to the exact style of injectors shown,
the principle of the enveloping tube, steam-
actuating valves, &c., being applicable as well
to what is known as the “loel{ed overflow-
injector,” with the solid instead of the split
secondary combining-tube.

Having thus described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. Inan injector, the combination of a pri-
mmy or supply set of tubes and a secondary

or forcing set of tubes, sald primary set of

tubes enveloping sald secondary set and be-
ing so arranged that the delivery end of the
primary set substantially coincides with the
ent:t ance end of the seoondely set of tubes.

2. In an injector, & primary or supply set
of tubes, a secondary or forcing set of tubes,
the latter set being enveloped by said primary
set with the delivery end of the primary set
substantially coincident with the entrance
end of the secondary set of tubes and a steam-
distributing valve for admitting steam to the
steam-nozzles in their proper sequence and
means for operating said valve.

3. In a double-tube injector, the combina-

tion of a front secondary or forcing tube and
a rear secondary or forcing tube, said front
tube being recessed to envelop said rear tube,
and belnﬂ‘ itself enveloped by ‘the primary set
of tubes.

4. In a double-tube injector, the combina-
tion of the enveloping tubes, ’rhe secondary
tubes enveloped therebya distr 1tbuting steam-
valve, a lever or handle therefor, means for
limiting the stroke of the valve, a'spindle and
means fOl changing the extent of the stroke

of the valve eeec)ldmn* to requirements.

50

55

5. In a double-tube injector, the combina-

tion of the enveloping tubes, a steam - dis-

tributing valve constructed substantially as
shown, an operating lever or handle and
means on the fulerum of said lever for clamp-
ing said lever at any point of its stroke.

6. In a double-tube iInjector, a forcing or

secondarysetof tubeshaving afront tube and

a rear tube adapted to be enveloped by said

front tube, whereby an au-spaee 1s provided '

between 1311e jet of water moving through the

forcing set and the jet of steam nmoving in

the ceutrary direction in the Steam—nozzle of
the primary set, means being also provided
for permitting a free vent for the steam blow-
ing through the suction steam-nozzle.

’7 In an injector, a steam-inlet, a shell E,

| chambers V' and W', in said shell, passages

U’ forming a communication between said
chambers, a steam-valve controlling the inlet
of steam to said chambers, ports K controlled
by said valve, and leading to the passages L,
a primary steam-nozzle iR in communication
with said passages L, a primary combining-
nozzle QQ, a secondary combining-nozzle I en-
veloped by said nozzle Q, a secondary steam-
nozzle @', within said nozzle P, a steam suc-
tion-nozzle O, and means for controlling the

flow of steam to the chambers V', passages

L and nozzle O.

3. In an injector, the shell E, the chambers

V', W', inclosed thereby, the passages U’ con-

‘necting said chambers, the ports K leading

to the passages L, and a set of primary and

6o

70

/5

30

secondary tubes, in combination with a valve

H, a cylinder J attached thereto, and pro-
vided with ports I and P', a nozzle O, attached

to said cylinder and having a piston X' and

ports N therethrough, an opening in said
valve H, a valve G for initially controlling
said opening, zm.d means for operating smd
valves.

9. In a double-tube injector, the combina-
tion of a primary set of tubes and a secondary

set of tubes enveloped thereby, of a steam

suction-nozzle, avalve, ahollowcylinder mov-

nozzle, means for operating the valve, and
means for adjusting said nozzle, valve and
c¢ylinder to 1en'ulete the capacity of the m-
jector.

10. In a double-tube injector, the combina-
tion of a primary set of tubes and a secondary
set of tubes enveloped thereby, of a steam suc-
tion-nozzle constituting a piston, a steam-dis-
tributing valve connected with the nozzle,
and means for operating said valve and noz-
zle simultaneously.

JOSEPH \VILL_ARD GAMBLE.

Witnesses:
JOHN A. WIEDERSHEIM,
K. IIAYWARD FAIRBANKS,

Q0

‘able with the valve and connected with the
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